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Regional innovation has gained substantial attention in recent years as a cornerstone of 

economic development, territorial cohesion, and long-term competitiveness. As regions 

increasingly seek structured approaches to promote innovation-led growth, a number of 

conceptual frameworks have emerged to guide strategic action. Among these, four models 

have drawn particular interest from researchers and policymakers alike due to their wide 

application and theoretical depth: the Regional Innovation System (RIS), Cluster Model, 

Smart Specialisation Strategy (S3), and Triple Helix (TH) model. Despite their popularity, 

limited efforts have been made to systematically compare these models across shared 

analytical dimensions, leaving uncertainties in their relative strengths and practical 

relevance. This study addresses this gap by integrating a systematic literature review of 133 

academic sources with empirical insights gathered from an expert survey. A structured 

comparative framework was applied to assess how each model performs across six 

dimensions: conceptual focus, geographic scope, actors and stakeholders, innovation 

process, roles and activities of actors, and nature of interaction. The results reveal distinct 

priorities among the models, such as the emphasis on institutional collaboration in RIS and 

TH, the importance of agglomeration in the Cluster Model, and the policy-driven, place-

based orientation of S3. Triangulated findings indicate both alignment and divergence 

between theoretical assumptions and stakeholder perspectives, particularly in the models’ 

adaptability and digital readiness. The study concludes by advocating for hybrid innovation 

strategies that combine the complementary strengths of these models. By offering a 

comprehensive comparison supported by both theoretical and empirical evidence, this 

research contributes to a more coherent understanding of regional innovation and provides 

practical implications for policy and future study. 
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1. Introduction 

Innovation has been widely recognized as a key driver of economic growth across all types 

of regions (OECD, 2020). In the current global economy, regions that prioritize innovation 

are more likely to develop competitive advantages and remain adaptable. Policymakers 

around the world have increasingly turned their attention to building regional innovation 

capacity as a means to support economic growth and structural renewal. This focus has led 

to the development of several conceptual frameworks, known as regional innovation models, 

which aim to explain how innovation is generated and supported in specific regional settings. 

A regional innovation model includes the mechanisms, institutions, and interactions among 

key stakeholders such as government, businesses, research institutions, and the wider 

community that contribute to technological progress and the creation of new knowledge. 

According to Savitskaya (2021), regional innovation systems involve the active exchange of 

knowledge, collaboration among actors, and allocation of resources, all of which help drive 

economic competitiveness and growth. These models are used as tools for planning 

sustainable development through innovation activities that build on local strengths and 

support systemic collaboration. 

 

Innovation and regional development are closely linked, with innovation playing a 

significant role in driving economic transformation at the regional level. Innovative 

ecosystems support the emergence and spread of new technologies, raise productivity, and 

encourage the creation of new business opportunities. These developments contribute to 

regional prosperity. At the same time, a region’s specific characteristics such as, its 

infrastructure, human capital, and institutional environment can either support or limit 

innovation activity. Globalization and regional innovation policies also influence a region’s 

innovation capacity, shaping its broader development path. Research by Vlasov (2023) has 

shown that, the quality of research performance is directly connected to innovation-driven 

growth, demonstrating a close relationship between knowledge creation and economic 

development. This interdependence highlights the importance of strategies that are designed 

to support both innovation and regional development as part of a broader effort toward 

inclusive and sustainable growth. 
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Over the last few decades, research has increasingly emphasized the role of geography in 

shaping innovation outcomes. The innovation process has been shown to be deeply 

influenced by spatial factors, and innovation itself cannot be fully understood without 

recognizing the role of regional ecosystems, where firms and institutions interact in specific 

local contexts (Asheim and Gertler, 2006). Regions are not seen merely as containers for 

economic activity, but rather as active contributors to the generation of knowledge and 

innovation. In this context, the study of regional innovation models has gained importance 

in both academic and policy discussions. 

 

Several regional innovation models have been proposed to capture the key features of 

innovative regions and to guide strategy for regional development. Each model provides a 

distinct view of how innovation is organized and supported at the regional level, often 

reflecting the historical and conceptual context in which it was developed (Moulaert and 

Sekia, 2003). Understanding these models is important for both researchers and 

policymakers. Each one highlights specific mechanisms behind innovation. For instance, 

many national and regional governments began launching cluster development programs in 

the early 2000s, drawing on Porter’s work, in an effort to promote innovation through 

localized industry networks. Evidence suggests that successful clusters can improve regional 

innovation performance and contribute to economic growth (Council, 2012). Similarly, the 

European Commission has made Smart Specialisation a central element of its regional 

policy, requiring that regions prepare S3 strategies in order to access certain funding streams 

(Foray et al., 2011). Understanding these models has practical value, as it helps shape how 

innovation policies are designed and implemented. 

 

Despite the availability of various frameworks and the growing interest in regional 

innovation, a gap in the literature remains. There is a lack of systematic and comparative 

research that explains how key regional innovation models operate and how they differ from 

one another. Much of the existing work focuses on individual models. For example, a study 

may explore a region’s innovation system without considering the dynamics of clustering, 

or it may analyze a cluster policy without reference to broader systemic factors. This has 

resulted in unclear distinctions and limited understanding of how the models relate to one 
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another. Moulaert and Sekia (2003) have pointed out that, while many regional innovation 

models include similar concepts, such as the importance of networks and place-based 

learning they often lack conceptual clarity and sometimes overlap in their claims. In practice, 

this creates confusion, as scholars and policymakers may apply different models to the same 

issue or combine elements without a clear framework for comparison. This has led to a 

fragmented understanding of regional innovation. The aim of this study is to address that 

gap by offering a comparative analysis that places the main models side by side. Without 

such an approach, it becomes difficult to use the insights of each model effectively or 

combine them to improve innovation policy. This research argues that a clear comparison 

will help to better define the models and assist policymakers in selecting appropriate 

strategies for regional development. 

 

The objective of this research is to provide a comparative analysis of key regional innovation 

models in order to clarify their features, differences, and possible complementarities. The 

models are examined through several analytical dimensions drawn from the literature, 

including conceptual focus, geographic scale, the innovation process, the roles of key 

stakeholders, and other core characteristics. Particular attention has been paid to reviewing 

foundational academic texts to identify the basic assumptions and principles of each model. 

By comparing the models along shared dimensions, the study aims to show how they relate 

to one another. The findings may point to complementarities, where insights from one model 

can add value to another, and offer guidance for more integrated regional innovation policies. 

 

In line with this aim, the study is guided by one main research question and three sub-

questions. The main question addresses the overall goal of comparing the models, while the 

sub-questions help break that goal down into descriptive and analytical components: 

 

Main Research Question 

How do key regional innovation models influence regional innovation and development? 
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Sub‑Questions (SQ) 

SQ1. Which regional innovation models are identified in the literature? 

SQ2. How is each model characterized across the analytical dimensions? 

SQ3. What insights emerge when these models are compared across the analytical 

dimensions in relation to regional innovation and development? 

 

By answering these questions, the study aims to explain how each model helps in 

understanding regional innovation and how a comparative approach can strengthen both 

academic knowledge and the design of regional development strategies. 

 

2. Methodology 

The methodology of this study was carefully developed to align with the research objectives, 

which focus on understanding and comparing regional innovation models. Given the 

complexity of the topic, a structured approach was adopted to ensure that both theoretical 

insights and practical observations were systematically considered. The process involved 

identifying, selecting, and analysing relevant academic sources, with the aim of building a 

clear and comparative framework. Attention was given to maintaining coherence between 

the research questions, data sources, and analytical methods. To strengthen the relevance 

and validity of the findings, multiple forms of evidence were combined, reflecting both 

scholarly contributions and real-world perspectives. This methodological design was shaped 

by established practices in regional innovation research and intended to support a 

comprehensive and balanced evaluation. 

 

2.1. Research Process 

The research began with a preliminary review of the literature to build a foundational 

understanding of regional innovation models and their underlying conceptual frameworks. 
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This initial phase helped identify common themes such as innovation ecosystems, 

stakeholder roles, and model-specific features observed across different regional settings. 

More importantly, it highlighted a clear gap in the existing literature. Although many studies 

explored individual models or specific regional cases, few offered a systematic comparison 

using a shared analytical framework. In response to these findings, the research aims and 

objectives were developed. The primary aim became to conduct a comparative analysis of 

regional innovation models using a structured approach informed by both theoretical insights 

and real-world observations. This review also helped shape the main research question and 

sub-questions and supported the selection of methodological tools suited to achieving both 

conceptual clarity and practical relevance. The research process consisted of main four 

interlinked phases: (1) identification of a mixed-method research strategy, (2) systematic 

literature review (SLR) and development of analytical dimensions, (3) survey design and 

data  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Research process 
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collection, and (4) data analysis and triangulation. Each phase was conducted in a 

chronological and mutually reinforcing manner, allowing iterative refinement of insights 

throughout the study.  

In the initial phase, a sequential mixed-methods design was adopted to address the research 

questions, combining qualitative and quantitative phases in a logical sequence. This 

approach is consistent with established mixed-methods methodologies and is particularly 

suitable when qualitative insights inform quantitative instruments, and vice versa (Creswell 

and Creswell, 2018). This approach is also recommended by Bracio and Szarucki (2020) in 

the study of innovation research. The exploratory phase was undertaken to identify recurring 

analytical dimensions within the existing literature. These dimensions were then validated 

and examined through the collection and analysis of quantitative data.  

In the second phase, a Systematic Literature Review was conducted to identify relevant 

characteristics, patterns, and comparative features of regional innovation models. Literature 

was gathered using defined search strings across reputable academic databases. After 

applying inclusion and exclusion criteria, the shortlisted articles were analyzed through 

thematic coding. This process allowed recurring analytical dimensions to be identified, as 

they appeared consistently across various theoretical frameworks. These themes were then 

used to guide the model comparison and were integrated into the design of the quantitative 

instrument. 

In the third phase, insights from the literature were translated into a structured survey 

instrument. The survey was developed to gather expert assessments of regional innovation 

models in relation to their performance and relevance across the identified analytical 

dimensions. A Likert-scale format was applied to capture nuanced evaluations. The survey 

was distributed to experts, academics, and practitioners with experience in regional 

innovation. Through this process, empirical data were collected to complement and contrast 

the findings from the literature.  

In the final phase, the collected data were analyzed using descriptive and comparative 

methods to identify patterns in how the innovation models were perceived across the 

analytical dimensions. The qualitative findings from the systematic literature review and the 

quantitative results from the survey were integrated through a triangulation approach. This 

allowed recurring themes to be confirmed, differences between theory and practice to be 
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highlighted, and deeper insights into the comparative usefulness of each model to be refined. 

Through this integrative process, a well-grounded and multidimensional comparison of 

regional innovation frameworks was achieved. 

 

2.2. Systematic Literature Review 

A Systematic Literature Review was conducted to provide a comprehensive and unbiased 

synthesis of existing knowledge on regional innovation models. SLR was considered 

appropriate for this research as it allowed shared themes, actors, and mechanisms to be 

identified across the models. Unlike traditional narrative reviews, systematic reviews offer 

structured analysis capable of highlighting both convergent and divergent findings in the 

literature (Chapman, 2021; Snyder, 2019). This approach was carried out through a 

structured process in which clear research questions were defined, inclusion and exclusion 

criteria were applied, and relevant data were systematically extracted and analyzed. By 

following this method, transparency and replicability in the review process were ensured. 

To gain a scholarly understanding of the methodology, several systematic literature review  
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protocols in the fields of regional studies (Mendoza-Silva, 2021; Pino and Ortega, 2018; 

Thapa et al., 2019) and entrepreneurship (Champenois et al., 2020; Steyaert, 2007) were 

examined. Following this, selected elements that aligned with the study's aim and process 

were combined and applied. To conduct the SLR four consecutive steps were followed.  

 

2.2.1. Preliminary Scoping of Models 

To identify different models search was initiated in relevant database and the search result 

was recorded. After reviewing the literatures key regional or territorial innovation models 

were listed. 

 

Search details 

 

Database: Scopus; Language: English; Year: 2003 – 2025; Search String: "Regional 

Innovation Model" OR "Territorial Innovation Model"; Total Number of Results: 58;  

Number of total research documents after sorting and removing subject area: 48 (Removed 

Subject area: Engineering, Computer science, Psychology, Mathematics, Energy, 

Biochemistry, Genetics and Molecular biology, Agriculture and biological sciences).  

Finally, 41 papers were downloaded as some were inaccessible for full text downloading.  

These 41 papers were analyzed to find the available regional innovation models. In table 1 

a list of all the models or concepts were given with associated researcher who mentioned 

those models.  

 

Table1: Regional Innovation Models or Concepts in literature 

Innovation 

Models/ 

Theoretical 

concepts 

Researcher Nos of 

research 

papers 

Spatial 

Cluster (SC) 

(Rahmoun and Zhao, 2024) 1 

Triple Helix 

(TH) 

(Etzkowitz, 2019; Farinha et al., 2020; James et al., 2016; 

Johnson et al., 2022; Pires et al., 2020; Rahmoun and Zhao, 

2024; Suwala et al., 2021) 

7 



 

9 
 

Regional 

Innovation 

System (RIS) 

(Broekel et al., 2021; Cooke, 2018; Crevoisier, 2014; 

Crevoisier and Jeannerat, 2009; Echebarria et al., 2016; 

Farinha et al., 2020; Hassink, 2005; James, 2012; James et al., 

2016; Jeannerat and Kebir, 2016; Johnson et al., 2022; Knoben 

and Oerlemans, 2012; Lagendijk, 2017, 2006; Macneill and 

Jeannerat, 2016; MacNeill and Steiner, 2010; Moulaert and 

Mehmood, 2010; Moulaert and Nussbaumer, 2005; Moulaert 

and Sekia, 2003; Olsen, 2012; Pinto, 2024; Pires et al., 2020; 

Porto Gómez et al., 2016; Rutten and Boekema, 2012; Santos, 

2018; Schmidt et al., 2018; Varis and Littunen, 2012) 

 

27 

Smart 

specialization 

(S3) 

(Farinha et al., 2020; Lagendijk, 2017; Morales and Sariego-

Kluge, 2021; Pinto, 2024; Pires et al., 2020) 

5 

Quadruple 

helix model 

(QH) 

(Farinha et al., 2020; González-Martinez et al., 2023; Pires et 

al., 2020; Suwala et al., 2021) 

4 

Learning 

regions (LR) 

(Crevoisier, 2014; Crevoisier and Jeannerat, 2009; Echebarria 

et al., 2016; Farinha et al., 2020; Hassink, 2005; James, 2012; 

Jeannerat and Kebir, 2016; Johnson et al., 2022; Knoben and 

Oerlemans, 2012; Lagendijk, 2017, 2006; Moulaert and 

Mehmood, 2010; Moulaert and Nussbaumer, 2005; Moulaert 

and Sekia, 2003; Olsen, 2012; Pires et al., 2020; Porto Gómez 

et al., 2016; Rutten and Boekema, 2012; Santos, 2018; Varis 

and Littunen, 2012) 

20 

Industrial 

District (ID) 

(Broekel et al., 2021; Crevoisier, 2014; Crevoisier and 

Jeannerat, 2009; Echebarria et al., 2016; Farinha et al., 2020; 

Gebauer and Binz, 2019; Hassink, 2005; James, 2012; James 

et al., 2016; Jeannerat, 2013; Jeannerat and Kebir, 2016; 

Johnson et al., 2022; Knoben and Oerlemans, 2012; Lagendijk, 

2017, 2006; Moulaert and Mehmood, 2010; Moulaert and 

Nussbaumer, 2005; Moulaert and Sekia, 2003; Olsen, 2012; 

Porto Gómez et al., 2016; Rutten and Boekema, 2012; Santos, 

2018; Schmidt et al., 2018; Varis and Littunen, 2012) 

24 

Local 

Production 

System (LPS) 

(Crevoisier, 2014; Jeannerat and Kebir, 2016; Johnson et al., 

2022; Macneill and Jeannerat, 2016; Moulaert and Sekia, 

2003; Varis and Littunen, 2012) 

6 

Industrial 

cluster / 

Cluster 

(Broekel et al., 2021; Farinha et al., 2020; Gebauer and Binz, 

2019; James, 2012; James et al., 2016; Jeannerat, 2013; 

Jeannerat and Kebir, 2016; Johnson et al., 2022; Knoben and 

Oerlemans, 2012; Lagendijk, 2017; MacNeill and Steiner, 

2010; Moulaert and Mehmood, 2010; Moulaert and Sekia, 

2003; Olsen, 2012; Pires et al., 2020; Porto Gómez et al., 2016; 

Schmidt et al., 2018; Suwala et al., 2021; Varis and Littunen, 

2012) 

23 

Institutional 

thickness 

(Johnson et al., 2022) 1 
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Zukunftsorte 

strategy 

(Suwala et al., 2021) 1 

Innovative 

Milieu (IM) 

(Crevoisier, 2014; Crevoisier and Jeannerat, 2009; Echebarria 

et al., 2016; Farinha et al., 2020; Hassink, 2005; James, 2012; 

James et al., 2016; Jeannerat, 2013; Jeannerat and Kebir, 2016; 

Knoben and Oerlemans, 2012; Lagendijk, 2017, 2006; 

MacNeill and Steiner, 2010; Moulaert and Mehmood, 2010; 

Moulaert and Nussbaumer, 2005; Moulaert and Sekia, 2003; 

Olsen, 2012; Porto Gómez et al., 2016; Rutten and Boekema, 

2012; Santos, 2018; Schmidt et al., 2018; Suwala et al., 2021; 

Varis and Littunen, 2012) 

23 

New 

Industrial 

Space (NIS) 

(Crevoisier, 2014; Farinha et al., 2020; Lagendijk, 2017, 2006; 

MacNeill and Steiner, 2010; Moulaert and Mehmood, 2010; 

Moulaert and Nussbaumer, 2005; Moulaert and Sekia, 2003; 

Suwala et al., 2021; Varis and Littunen, 2012) 

10 

Regional 

Cluster 

(Echebarria et al., 2016; Farinha et al., 2020; Rutten and 

Boekema, 2012) 

3 

High tech 

areas / High 

tech cluster 

(Etzkowitz, 2019; Farinha et al., 2020) 2 

Innovation 

Networks 

(Echebarria et al., 2016; Farinha et al., 2020; Varis and 

Littunen, 2012) 

3 

Cluster of 

Knowledge 

based 

industries 

(Farinha et al., 2020) 1 

Open Region (Schmidt et al., 2018) 1 

New 

Economic 

Geography 

(NEG) 

(Cooke, 2018) 1 

New Growth 

Theory 

(NGT) 

(Cooke, 2018) 1 

Evolutionary 

Economic 

Geography 

(EEG). 

 (Cooke, 2018; Rutten, 2017) 2 

Relational 

eco 

nomic 

geography 

(Rutten, 2017) 1 

Institutional 

economic 

geography 

(IEG) 

(Rutten, 2017) 1 
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Sectoral 

innovation 

system 

(Porto Gómez et al., 2016) 1 

Competitive 

pole 

(Porto Gómez et al., 2016) 1 

localized 

learning 

(James, 2012) 1 

“Buzz and 

pipelines 

(Olsen, 2012; Rutten and Boekema, 2012) 2 

Regional 

Specialization 

(MacNeill and Steiner, 2010) 1 

Regional 

Worlds 

(Lagendijk, 2006) 1 

 

Result 

A total of 29 models were identified, each mentioned at least once across the 41 reviewed 

studies as either a regional innovation model or a related theoretical concept. Among these, 

the ten most frequently cited models were selected and listed in Table 2 and selected for 

analysis. The remaining models, which appeared infrequently in the literature, were 

excluded from further analysis. 

Table 2: Selected models for analysis 

Model No of paper 

mentioned the 

model 

Model No of paper 

mentioned the 

model 

Regional Innovation 

System (RIS) 

27 New Industrial Space (NIS) 10 

Industrial District (ID) 24 Triple Helix (TH) 7 

Cluster (Industrial Cluster 

+ Regional Cluster + High 

tech cluster + Cluster of 

Knowledge based 

industries) 

 

 

29 

Local Production System 

(LPS) 

6 

Innovative Milieu (IM) 23 Smart specialization (S3) 5 

Learning Region (LR) 20 Quadruple helix model 

(QH) 

4 
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2.2.2. Formation of Review Protocol 

In this phase of the study, the ten regional innovation models identified during the 

preliminary scoping were examined through a longitudinal trend analysis. The main aim of 

this phase was to track the publication patterns of these models from 2003 to 2025 and to 

assess their academic relevance over time. Bibliometric data were collected from the Scopus 

database, where each model was searched individually. The number of peer-reviewed 

publications per year was recorded and organized in the Table 3. This process allowed for a 

detailed overview of how scholarly interest in each model has developed over the past two 

decades. 

Table 3: Publication Trends of Regional Innovation Models (2003–2025) 

  Model 

 

Year  

RIS Cluster ID IM LR NIS TH LPS S3 QH 

2003 0 5 1 2 2 1 0 0 0 0 

2004 0 7 1 1 0 0 0 0 0 0 

2005 0 13 2 1 2 0 4 1 0 0 

2006 0 10 2 0 1 0 11 0 0 0 

2007 0 11 2 1 0 0 3 4 0 0 

2008 0 16 3 4 1 0 1 2 0 0 

2009 0 13 8 6 2 0 7 2 0 0 

2010 0 11 2 2 1 0 18 1 0 0 

2011 0 16 4 1 1 0 11 2 0 0 

2012 0 20 4 1 4 0 9 3 3 0 

2013 49 14 0 0 0 0 21 1 2 1 

2014 29 18 4 2 4 1 11 0 12 2 

2015 32 12 0 1 2 0 21 1 7 1 

2016 39 15 0 1 1 1 24 1 29 4 

2017 34 31 3 2 0 1 13 2 28 7 

2018 35 11 3 3 0 0 18 1 26 12 

2019 48 18 2 4 1 0 22 0 35 2 

2020 38 16 3 0 1 1 19 0 37 11 

2021 40 12 2 1 2 0 19 3 31 5 

2022 44 14 1 3 1 0 30 1 28 9 

2023 32 11 3 0 0 0 31 1 34 15 

2024 0 8 1 1 0 0 38 0 0 0 

2025 0 1 0 0 0 0 7 0 0 0 
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The annual distribution of publications showed that some models such as Industrial District, 

Innovation Milieu, Learning Region, and Local Production System remained limited in 

terms of publication volume. In contrast, models including the Regional Innovation System, 

Smart Specialization, Cluster Model, and the Triple Helix showed a notable rise in academic 

attention, especially after 2015.  

 

 

 

 

 

 

 

 

Figure 3: Comparative Publication Volume of Innovation Models (2015–2025) 

 

To better understand recent trends, the total number of publications from 2015 to 2025 was 

calculated for each model. This data, presented in Figure 3, revealed that the Regional 

Innovation System had the highest number of publications, followed by the Smart 

Specialization, Triple Helix, and Cluster models. 

 

2.2.3. Systematic retrieval of studies 

The process of retrieving studies for the systematic review was carried out with a focus on 

precision and thematic relevance. A model-specific search protocol was applied using a 

reputable academic database to ensure a structured and comprehensive collection of 

literature. The search strategy was developed around the conceptual terminology of the four 

selected regional innovation models: Regional Innovation System, Cluster Model, Smart 

Specialization, and Triple Helix. For each model, search strings were constructed by 
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combining the model name with terms related to regional development and innovation. 

Boolean operators and controlled vocabulary were used to refine results and reduce the 

retrieval of unrelated studies. The search was limited to peer-reviewed publications in 

English, published within a ten-year timeframe. To improve the relevance of the results, 

subject areas not aligned with the study’s theoretical and empirical focus were excluded 

using database filters. Each of the search procedures is described below, and the overall 

process is illustrated in Figure 4. 

 

Regional Innovation System 

Search Detail 

Time & Date :14.02.2025, 11.35 AM; Search string: ("Regional Innovation system" ) AND 

( "Regional Innovation" OR "Territorial Innovation" OR "Regional Development" OR 

"Territorial Development" ) AND ( model OR system OR framework OR ecosystem ); 

Period: 2015 to 2025; Language: English; Removed subject area: Veterinary, Dentistry, 

Nursing, Health professions, Psychology, Neuroscience, Mathematics, Energy, Immunology 

and Microbiology, Pharmacology Toxicology and Pharmaceutics, Physics and astronomy, 

Computer science, Agricultural and biological science, Medicine, Chemical engineering, 

Engineering, Material Science, Chemistry, Biochemistry genetics and molecular biology.  

Result 

Number of papers: 541; After removing 0 cited papers: 494 

During the initial trend analysis, 342 papers were found for the selected period. In a later 

search, 541 papers were identified, likely due to differences in the timing of the searches and 

slight variations in the keywords used. This difference in results was not considered to affect 

the aim of the study. From the 541 papers, the top 100 most cited were selected for manual 

screening. The screening was carried out by reading the titles, abstracts, keywords, and, in 

some cases, the introduction sections. Out of these 100 papers, 44 were found to be relevant. 

However, 3 of them did not have full access, so a total of 41 papers were downloaded for 

further review. 

 



 

15 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Flow chart of systematic retrieval of studies 

 

Cluster 

Search Detail 

Date & time: 18.02.2025, 11.00AM ; Search string: ( "industrial cluster" OR "Industry 

cluster" OR "Cluster" OR "regional cluster" ) AND ( "Regional Innovation" OR "territorial 

innovation" ) AND ( system OR model OR framework ); Period: 2015 to 2025; Language: 

English; Removed subject area: Nursing, Health professions, Psychology, Mathematics, 

Energy, Immunology and Microbiology, Pharmacology Toxicology and Pharmaceutics, 

Physics and astronomy, Computer science, Agricultural and biological science, Medicine, 

Chemical engineering, Engineering, Material Science, Chemistry, Biochemistry genetics 

and molecular biology. 
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Result 

Number of papers: 150; After removing 0 cited papers: 128. 

Out of 128 papers, the top 61 most cited were selected for manual screening. The screening 

was carried out by reading the titles, abstracts, keywords, and, in some cases, the introduction 

sections. Although the initial plan was to screen the top 100 papers, the number of citations 

dropped below 10 as the selection continued. A brief observation was then conducted on the 

remaining papers, which indicated that most did not focus on the original concept of cluster. 

Out of the 61 screened papers, 22 were found to be relevant. However, 3 of these did not 

have full access, resulting in a total of 19 papers being downloaded for further analysis. 

 

Smart Specialization 

Search Detail  

Date & time: 19.02.2025, 10.32AM; Search string: ( "Smart specialization" ) AND ( 

"Regional Innovation" OR "Territorial Innovation" OR "Regional Development" OR 

"Territorial Development" ) AND ( model OR system OR framework OR ecosystem ); 

Period: 2015 to 2025;  Language: English; Removed subject area: Veterinary, Dentistry, 

Nursing, Health professions, Psychology, Neuroscience, Arts and Humanities, Mathematics, 

Energy, Immunology and Microbiology, Pharmacology Toxicology and Pharmaceutics, 

Physics and astronomy, Computer science, Agricultural and biological science, Medicine, 

Chemical engineering, Engineering, Material Science, Chemistry, Biochemistry genetics 

and molecular biology. 

 

Result  

Total No of papers: 279. After removing 0 cited papers: 259  

Out of 279 papers, the top 80 most cited were selected for manual screening. The screening 

was carried out by reading the title, abstract, keywords, and, in some cases, the introduction 

section. From these, 44 papers were identified as relevant, and full access was available for 

all of them. As a result, 44 papers were downloaded. The selection was stopped at 80 papers 
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because, in the context of smart specialization, a high number of relevant papers were found, 

and this number was considered sufficient to develop a clear understanding. 

Triple Helix  

Search Details 

Date & time: 20.02.2025, 10.14AM; Search string: ( "Triple Helix Model" OR "Triple 

Helix" ) AND ( "Regional Innovation" OR "Territorial Innovation" OR "Regional 

Development" OR "Territorial Development" ) AND ( model OR system OR framework OR 

ecosystem ); Period: 2015 to 2025; Language: English; Removed subject area: Veterinary, 

Dentistry, Nursing, Health professions, Psychology, Neuroscience, Arts and Humanities, 

Mathematics, Energy, Immunology and Microbiology, Pharmacology Toxicology and 

Pharmaceutics, Physics and astronomy, Computer science, Agricultural and biological 

science, Medicine, Chemical engineering, Engineering, Material Science, Chemistry, 

Biochemistry genetics and molecular biology.  

 

Result:   

Number of papers: 392. After removing 0 cited papers: 312 

During the initial trend analysis, the subject area of Economics, Econometrics, and Finance 

was excluded, which resulted in a lower count of 242 papers instead of 392. However, as the 

review progressed, the inclusion of this subject area was considered necessary. Out of 312 

papers, the top 90 most cited were selected for manual screening. The screening was 

conducted by reading the titles, abstracts, keywords, and, in some cases, the introduction 

sections. From these, 29 papers were found to be relevant, and full access was available for 

all of them. Therefore, 29 papers were downloaded. 

Finally, a total of 133 papers were selected for full text analysis within which RIS holds 41 

papers (30.83%), Cluster has 19 papers (14.28%), Smart specialization has 44 papers 

(33.08%) and triple helix has 29 papers (21.80%).  
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2.2.4. Thematic Screening and Synthesis 

To systematically examine and interpret scholarly perspectives on regional innovation 

models, thematic analysis was applied as the main method for qualitative synthesis. As noted 

by Braun and Clarke (2006), this method is widely used and well suited for identifying, 

organizing, and interpreting patterns across qualitative data. It was considered appropriate 

due to the exploratory nature of the study and the variety of conceptual frameworks found 

in the literature. The reviewed publications were analyzed through an iterative and reflective 

coding process, during which key themes such as recurring concepts were identified and 

grouped. This process supported the development of structured analytical dimensions that 

captured how different models have been conceptualized and compared in earlier research. 

In addition, the thematic synthesis helped clarify how these models relate to regional 

development and innovation, forming a foundation for later empirical validation. 

 

2.3. Survey Design and Data Collection 

To collect the primary data the use of an online survey was chosen due to practical and 

contextual factors, as it was considered an efficient method for collecting data from the 

experts within a limited timeframe. Moreover, respondents could complete the questionnaire 

on their own schedule, enhancing flexibility and convenience. This flexibility is critical 

when polling busy stakeholders; respondents could pause and resume the survey at will, 

which is known to improve response rates and data quality. 

Both the relevance (importance) and performance of each model were measured according 

to analytical dimensions, using standard Likert-type rating scales. This dual rating scheme 

allows identification of dimensions that are deemed highly important but poorly 

implemented, guiding priority-setting. In fact, measuring importance versus performance 

aligns with the well-established importance–performance analysis framework (Xiao et al., 

2024). In this study’s context, asking experts to rate each attribute’s relevance and its actual 

performance supports the research objective of highlighting key improvement areas. A five-

point Likert scale (e.g. 1 = “very low” to 5 = “very high”) was employed for all relevance 

and performance items. Likert scales are one of the most widely used measurement tools in 
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the social sciences, well suited for capturing attitudes and perceptions (Koo and Yang, 2025). 

Likert scales were used to capture varying levels of agreement, allowing qualitative expert 

insights to be converted into ordinal data for analysis. In sum, the Likert response format 

provided a reliable and interpretable way to quantify respondents’ views on each model’s 

importance and performance.  

A total of 31 questions were included in the survey, with five designed to collect background 

information and details about respondents’ interests. An introductory section was presented 

at the beginning, outlining the study’s purpose and providing contact information for the 

research team. The remaining questions were grouped under specific analytical dimensions, 

each introduced with a heading and brief explanation. Statements were presented to reflect 

the attributes of each model within specific analytical dimensions, and respondents were 

asked to indicate their level of agreement using a five-point scale. 

Purposive sampling was applied to select participants, as the specific nature of regional 

innovation required the involvement of individuals with relevant expertise. Experts from the 

field of academia, industry or policy level were targeted based on their experience and 

knowledge. This sampling strategy was chosen to ensure that respondents most likely to 

provide appropriate and valuable insights were included in the study (Campbell et al., 2020). 

The survey was administered through the Webropol online platform, which allows both 

public access links and private links for individual respondents. In this study, private links 

were distributed via email to a defined group of experts, while a public link was shared 

through a SMS to the selected respondents. This dual approach was used to increase 

participation from relevant stakeholders. The survey remained open for four weeks to 

balance respondent availability with the project timeline. To encourage participation, one 

initial email invitation was followed by two reminder emails to non-respondents. Reminder 

emails were used as a standard method to improve response rates and reduce nonresponse 

bias, and their effectiveness in increasing survey completion has been documented in prior 

research (Christensen et al., 2015). During the survey period, responses were monitored in 

real time through Webropol, and data were collected and stored continuously. All the survey 

questionnaires are included in the appendix 1.  
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2.4. Data Analysis and Triangulation 

The qualitative data was analyzed using thematic analysis, which was applied to the results 

obtained from the Systematic Literature Review (SLR) which was describe in SLR section. 

For quantitative data analysis descriptive statistical analysis was conducted to summarize 

how regional innovation models were perceived across defined dimensions. Mean scores 

were used to assess relevance and performance based on Likert scale responses. This helped 

identify performance gaps and priority areas, a method commonly applied in innovation 

studies (Boone and Boone, 2012). The results supported triangulation with qualitative 

findings from the literature review. 

To enhance the robustness and credibility of the findings, a triangulation strategy was 

applied by integrating results from both the qualitative and quantitative phases. 

Triangulation was used to combine data from multiple sources to support cross-validation 

and enrich the interpretation of results (Flick, 2018). In this study, triangulation was 

conducted between thematic findings from the Systematic Literature Review (SLR) and 

statistical outcomes from the expert survey, using tables and visualizations to highlight 

convergences and differences. This approach enabled a clearer comparison of regional 

innovation models and supported context-specific insights for academic and policy use. This 

approach also allowed a multidimensional understanding of the performance of different 

regional innovation models across various analytical dimensions. 

 

2.5. Ethical Considerations 

Ethical standards were carefully observed throughout the research process. Participation in 

the survey was entirely voluntary, and all respondents were informed about the purpose of 

the study and the use of their responses. Informed consent was obtained prior to 

participation, and confidentiality of all responses was maintained. No personally identifiable 

information was disclosed, and participants were assured that their input would be used 

solely for academic purposes. These measures were taken to ensure that the study was 

conducted with integrity, transparency, and respect for participant autonomy. 
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3. Literature Review 

The objective of this literature review is to examine theoretical and empirical studies on 

regional innovation models in order to place the current research within the wider academic 

context. Regional innovation has been recognized as an important mechanism for supporting 

sustainable development and enhancing regional competitiveness through the interaction of 

institutions, knowledge networks, and policy frameworks (Asheim and Gertler, 2006; 

Cooke, 2001). In the last two decades, models such as the Regional Innovation System (RIS), 

Cluster Model, Smart Specialization Strategy (S3), and the Triple Helix (TH) have been 

widely used to explain how innovation processes operate at the regional level. This chapter 

provides the conceptual foundation for the study by exploring the historical development, 

core characteristics, and analytical dimensions of key regional innovation models, while 

identifying gaps that justify the need for an integrative, comparative approach.  

 

3.1. Regional Innovation Models & Marshall’s contribution 

“An innovation model comprises a group of principles, regulations, routines and practices 

that guide innovation processes” (Barbieri and Álvares, 2016). Over previous years, the 

understanding of the importance of innovation in regions and the role of sub-national levels 

in innovation has been enlightened by different scholars (Asheim et al., 2016). However, the 

term "regional innovation model" has not been clearly defined in the literature. Instead, the 

term "territory" has been used by Moulaert and Sekia (2003), introduce the concept of the 

Territorial Innovation Model (TTM), which was referred to as “a generic name for models 

of regional innovation.” Based on this, the term "regional innovation model" can be 

synthesized as a framework through which innovation processes within a specific 

geographical area are described. These processes are often characterized by the collaboration 

of actors or stakeholders such as businesses, universities, government institutions, and other 

organizations for the purpose of achieving economic growth and development. The concept 

of the industrial district, rooted in Marshall’s work, has been identified as a major foundation 

for regional innovation models. Therefore, a thorough study of this foundation was 

conducted. 
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The industrial district notion was rooted in the concept originally developed by Alfred 

Marshall (Marshall, 2013),(Doloreux et al., 2019; Naghizadeh et al., 2015; Trippl and 

Bergman, 2021). The advantages of geographical concentrations of firms in specific 

industries were highlighted by Marshall. It was observed that such localized industries were 

benefited significantly from external economies of scale. “External economies of scale” 

were defined as economies that are external to the firm but internal to the region (Bellandi 

and De Propris, 2015; Trippl and Bergman, 2021). These advantages were identified to 

include knowledge spillovers, specialized supplier networks, and a skilled labor market 

(Hashino and Otsuka, 2016; Trippl and Bergman, 2021). Knowledge spillover was described 

to occur when firms located near each other shared ideas and innovations, resulting in shared 

learning and increased productivity. This was described by Marshall (2013), as “The 

mysteries of the trade become no mysteries; but are as it were in the air”. In a similar way, 

the clustering of firms was found to encourage the growth of specialized supplier industries 

tailored to meet the specific needs of the central industrial cluster, thereby making 

production processes more efficient and lowering costs (Hashino and Otsuka, 2016). A 

concentration of skilled labor was ensured, so that a dynamic workforce remained readily 

available to meet the specific needs of the industry. This setup was observed to benefit both 

employers and employees by making it easier to match the right skills to the right roles. 

According to Marshall (2013), once an industry was concentrated in a specific area, various 

agglomeration forces were found to work to keep it anchored in that location. It was 

explained that in industrial districts, it was easier to interact with other companies, access 

valuable information, and find workers with the right skills (Hashino and Otsuka, 2016).  

 

However, districts reliant on a single industry were viewed by Marshall as highly vulnerable 

to challenges such as declining demand or technological changes, which could result in 

crises or economic downturns (Trippl and Bergman, 2021). In addition, Marshall’s argument 

was considered by Hashino and Otsuka (2016), to be incomplete unless the mechanism of 

creating innovation was taken into account. According to Harrison (2007), in the post-

industrial world, large vertically integrated firms were unable to meet varying customer 

demands and intense international competition due to a lack of flexibility and limited inter-

firm interaction. As a result, many of the large firms were collapsed, and the gaps were filled 
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by small companies. Thus, Marshall’s original ideal was observed to have faded during this 

period of mass production (Trippl and Bergman, 2021). 

 

Based on Marshall’s work, the concept was redeveloped by Becattini (1979) and was applied 

to the context of “Third Italy,” which has been considered as the starting point of scholarly 

work on Industrial Districts (Bellandi and De Propris, 2015; Landström, 2005; Trippl and 

Bergman, 2021). The term “Third Italy” was introduced by sociologist Bagnasco and has 

been used to refer to the industrial districts located in the north-central and north-eastern 

regions of Italy (Harrison, 2007). The Industrial District studies conducted by Italian 

economists were mostly written in Italian, and as a result, international recognition was not 

received until the publication of “The Second Industrial Divide” by Poire (1984), in which 

the focus was placed on flexible specialization of production (Landström, 2005). 

 

The term Industrial District was defined by Moulaert and Sekia (2003) as “a geographically 

localized productive system, based on strong local division of work between small firms 

specialized in different steps in production and distribution cycle of an industrial sector.” In 

an ideal industrial district, each firm is focused on one or a few stages of the entire production 

process. These highly specialized firms are considered to be adaptable and can adjust to 

changing demand. For any project, tools, information, and manpower are shared among them 

while competition is maintained (Harrison, 2007). In addition to inter-firm relationships, 

connections between the local community and the firms are also established, based on trust 

and mutual benefit (Moulaert and Sekia, 2003). The integration of industrial activity with 

the social fabric of the community is emphasized. In such districts, the boundaries between 

business and community life are blurred due to strong family and local ties. Institutional 

support is provided actively by local governments and organizations, ensuring the 

facilitation of growth through infrastructure, training programs, and collective services such 

as financing, education, and marketing (Landström, 2005; Trippl and Bergman, 2021). 

Through such involvement, competitiveness and resilience in the face of global economic 

changes are maintained. However, this concept has been critiqued. The sustainability of 

small, localized firms has been challenged by the rise of global markets and radical 

technological innovations. The long-term viability of these districts has been questioned, as 
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globalization has reshaped the idea of proximity and expanded competition, requiring 

businesses to form both local and global networks and adopt new methods for knowledge 

creation and exchange (Guerrieri and Pietrobelli, 2004). 

  

3.2. Regional Innovation System 

The term Regional Innovation System (RIS) was introduced by Philip Cooke (Cooke, 1992), 

and the concept was initially described by him (Asheim et al., 2011). Although the concept 

was described by Cooke, it was not something that was invented. According to Cooke 

(2008), regional innovation systems have been understood not as outcomes directly 

implemented by policy, but as systems that have evolved through incremental and sometimes 

disruptive institutional changes driven by markets and innovation support institutions.  

 

3.2.1. Theoretical root of RIS 

The concept of Regional Innovation Systems (RIS) has been rooted in multiple theoretical 

frameworks that have converged to explain the systemic nature of innovation at the regional 

level (Cooke, 2008). These frameworks include systems theory, regional innovation policy, 

and networked regional development.  

 

Building on the ideas of McLoughlin (1969) and Chadwick George (1971), the systems 

theory has been used to explain how different components of a socio-economic system are 

interconnected, functioning like nodes within a network (Cooke, 2008). Innovation was 

traditionally understood as a linear process in which research and development (R&D) 

efforts were followed by commercialization of inventions. However, this view has been 

replaced by the innovation system approach, where innovation is seen as a complex, 

interactive, and cumulative process involving multiple actors (Asheim et al., 2016). As an 

empirical example, it has been shown that countries such as Denmark and Italy achieved 

GDP growth with relatively lower investment in R&D compared to countries like Sweden, 

Germany, and Japan during the period from 1991 to 2002 (Cooke and Memedovic, 2006). 
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In the context of Regional Innovation Systems , innovation has not been considered a 

straightforward process where firms conduct R&D and generate innovations in isolation 

(Asheim et al., 2011). Rather, it has been recognized as a dynamic and non-linear system, 

sustained through feedback loops, institutional networks, and shared knowledge resources. 

The importance of spatially embedded processes and region-specific policies has been 

emphasized, while a uniform approach to policy implementation has been rejected. 

 

The second foundational concept is related to regional innovation policy, in which the 

development of RIS was significantly shaped by the shift in economic governance toward 

regionally oriented innovation strategies. By the 1980s, it had been recognized that national 

innovation policies were insufficient for addressing regional economic disparities, as 

centralized industrial strategies were often unable to reflect local economic structures, 

institutional capacities, and industrial specializations (Cooke and Memedovic, 2006). In 

response, policy interventions were increasingly designed at the regional level, informed by 

empirical observations across various national contexts. In France and Spain, institutional 

structures that supported innovation through decentralized governance were established, 

such as the Centres de Recherche, Innovation et Transfert de Téchnologie (CRITTs) in 

France and industrial regeneration policies in the Basque Country of Spain (Cooke, 2008). 

These cases demonstrated the effectiveness of region-specific innovation support systems, 

and thus, the RIS concept was formalized as a governance-based model. 

 

The third important influence was provided by research on networked regional development, 

particularly the theories of industrial districts and innovative milieus. A key contribution was 

introduced by the French GREMI school (Camagni, 1991), in which the concept of the 

"innovative milieu" was emphasized. It was suggested that innovation is shaped not only by 

formal institutions such as research laboratories and universities but also by local social 

networks, tacit knowledge exchange, and collective learning processes. The concept of 

industrial districts, which was observed in Third Italy (Becattini, 1979; Poire, 1984), further 

demonstrated that small and medium-sized enterprises (SMEs) could drive innovation 

through collaborative production networks. Studies on these Italian and French "innovative 

regions" showed that regional innovation was enabled in environments with strong firm 
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networks, trust-based relationships, and shared cultural values. These ideas were observed 

and integrated into the RIS framework by Cooke (2008), with the importance of regional 

knowledge networks, institutional trust, and localized learning being highlighted (Asheim et 

al., 2016, 2011). Through this integration, regional economies were reinforced to be viewed 

not merely as administrative units but as dynamic, interconnected innovation ecosystems. 

 

3.2.2. Structural Composition of RIS 

Cooke and Memedovic (2006) defined RIS as a useful framework through which economic 

and innovative performance can be studied, and also as a functional tool through which the 

innovation processes of firms can be enhanced. This is achieved by ensuring the integration 

of knowledge flows and the systems on which they depend, by building trust and confidence 

in institutional reliability, and, most importantly, by generating institutional self-knowledge 

and a collective dissatisfaction with the status quo. RIS have been described as comprising 

a set of institutions, both public and private, through which systemic and pervasive effects 

are produced that encourage firms in the region to adopt shared norms, expectations, values, 

attitudes, and practices, thus enabling a culture of innovation and the transfer of knowledge. 

Within the RIS model, innovation has been conceptualized as a systemic process that is 

embedded within regional socio-economic and institutional contexts. According to Asheim 

et al., 2016; Stejskal et al., 2018, two primary subsystems have been identified: the 

knowledge exploration system and the knowledge exploitation system (Cooke, 2008). The 

knowledge exploration system has been composed of universities, research institutions, 

technology transfer organizations, and workforce development agencies, where new 

knowledge is generated and disseminated. The knowledge exploitation system has included 

firms, industry clusters, and value-chain networks, through which knowledge is applied and 

commercialized by means of innovation activities. To integrate these two subsystems and 

address the gap between them, a synthesis has been drawn from Asheim et al., 2016; Cooke 

and Memedovic, 2006 that, various organizations have been involved in spreading new 

technologies, ideas, and knowledge within innovation systems. These have included skills 

agencies, technology centres, technology brokers, business innovation centres, and 

universities, in addition to financial support systems such as venture capital funds. These 

organizations have been recognized for facilitating not only connections between actors but  
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Figure 5: Composition of RIS; Source: (Cooke and Memedovic, 2006) 

 

also business development, knowledge sharing, and skills enhancement, thereby 

strengthening regional innovation. RIS have functioned as interconnected networks where 

different institutions and organizations have interacted, either through formal mechanisms 

like government innovation programs or through informal ones, such as trust and social 

relationships. In addition, a key role is played by regional authorities in supporting 

innovation through the provision of services and mechanisms that are designed to strengthen 

the connections among organizations and stakeholders. The effectiveness of these systems 

is influenced by factors such as the region’s capacity to absorb new knowledge, the skill 

level of the workforce, and the extent of support provided to businesses and researchers. 

Furthermore, RIS are characterized as inherently open systems, through which engagement 

is maintained with global innovation networks in order to access external knowledge and 
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resources while local innovation capabilities are preserved. A defining feature of RIS is 

reflected in their capacity to accommodate varied industrial and economic structures, 

enabling differentiated innovation strategies to be implemented based on specific regional 

characteristics. 

 

3.2.3. Typologies of RIS 

To understand the diversity and functioning of Regional Innovation Systems (RIS), it is 

essential to analyze how different types of RIS manifest across distinct dimensions. Drawing 

from the foundational literature the RIS types can be categorized along three major 

dimensions: Business Innovation, Governance, and Generating Innovation. 

 

Table 4: RIS types according to dimensions and their characteristics; Sources; (Asheim et 

al., 2016, 2011; Cooke, 2004, 1992; Cooke et al., 2004; Cooke and Memedovic, 2006) 

          RIS type 

 

 

Key 

Characteristics 

Business Innovation Dimension 

Localist Interactive Globalized 

Firms’ 

domination 

Very few or no large 

firms. Has SMEs. 

Balanced large & 

small firms. 

Global corporation. 

Supported by cluster 

of SMEs.  

Research reach Limited. May have Local 

research organization. 

Widespread access 

to regional research 

resources & foreign 

innovation 

sourcing. 

Internal research 

reach.  

Research 

Infrastructure/ 

Resources 

Low public R&D 

resources. Might have 

limited private facility. 

Balanced mix of 

public-private 

research institutes 

& LABs. 

Mostly private 

rather than public. 

Some public 

innovation 

infrastructures to 

help SMEs.  

Association High degree of 

engagement within local 

business communities 

and regional 

policymakers. 

High associativity 

in both vertically 

and laterally by 

industry networks, 

forums & clubs. 

Under dominance of 

large firms 

according to their 

terms.  
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 Governance Dimension 

Grassroot Network  Dirigiste 

Initiation of 

technology 

transfer 

Local. Organized at town 

or district level.  

Multi-level. Can 

incorporate local, 

regional, federal 

and supranational 

levels.    

Central. Outside of 

region.  

Funding Diffused with a mix of 

local bank, government, 

chamber of commerce 

capital, grants & loans.  

Guided by 

agreement within 

banks, government 

agencies and firms.  

Centrally 

determined.  

Research 

competence 

Highly applied or near 

market. 

Mixed. ‘Blue-skies’ 

and near-market 

activities geared to 

the needs of large 

and small firms.  

Basic.  

Technical 

Specialization 

Low and generic problem 

solving.  

Flexible. Wide 

range of system 

demands.   

Very high.  

Coordination Low Potentially High.  High.  

 Generating innovation 

 Institutional RIS  Entrepreneurial RIS 

Innovation 

type 

Incremental  Disruptive 

Focused 

Industry 

Traditional industry with 

established market 

Emerging high tech sectors 

Driver of 

Innovation 

Strong user-producer interactions, 

regulatory support, public 

investment in applied R&D.  

Entrepreneurship, market demand 

and scientific breakthrough 

Finance Patient capital Venture capital 

 

The Business Innovation Dimension is understood as referring to the structure of regional 

firms, their innovation practices, and their interaction with local and global knowledge 

systems. In Localist RIS, systems are typically composed of SMEs with limited access to 

advanced research infrastructure, and reliance is placed heavily on local institutions and 

informal knowledge sharing, with large corporations often absent as drivers of innovation 

(Asheim et al., 2011; Cooke, 2004). In Interactive RIS, a balanced structure between large 

and small firms is demonstrated, and benefits are gained from well-developed research 

networks and institutional supports, allowing firms to access both regional and global 

innovation flows (Asheim et al., 2016). In Globalized RIS, multinational corporations are 
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seen as dominant, with innovation activities often internalized, strong private R&D capacity 

maintained, and weaker inter-firm collaboration at the regional level typically observed 

(Cooke, 2008). 

 

The Governance Dimension is understood as focusing on the structure of coordination, 

funding mechanisms, and the initiation of innovation support. In Grassroots RIS, evolution 

is observed from the bottom up, with strong involvement from local authorities and 

institutions, and funding is typically fragmented and sourced from local banks, chambers of 

commerce, and community grants (Cooke and Memedovic, 2006). In Network RIS, 

multilevel governance is exhibited, with actors incorporated from regional, national, and 

supranational levels, and collaboration is marked among diverse institutional players 

through shared decision-making structures (Asheim et al., 2011). In Dirigiste RIS, 

centralized governance is characterized, often being controlled by state agencies or national 

institutions, and innovation is directed through top-down mechanisms, with high levels of 

coordination and a specialized technological focus maintained (Cooke, 2008).  

 

The Generating Innovation Dimension is understood as addressing the nature and drivers of 

innovation, the types of industries involved, and the roles of institutions within different RIS 

contexts. In Institutional RIS, innovation is observed as incremental and policy-driven, with 

these systems embedded in traditional industries and heavily reliant on regulatory support, 

user–producer interactions, and public investment in applied research and development. 

Within such contexts, innovation is typically sustained through stable and cumulative 

processes rather than through radical changes (Asheim et al., 2016). In contrast, 

Entrepreneurial RIS are characterized by the presence of disruptive innovations and the 

emergence of sectors such as biotechnology or information and communication 

technologies. In these systems, innovation is driven by entrepreneurial actors, venture 

capital, and scientific breakthroughs, and tends to emerge in dynamic environments where 

agility and responsiveness to market conditions are prioritized (Cooke, 2008; Stejskal et al., 

2018). Through this dimension, the duality of innovation pathways is emphasized, with one 

being shaped by institutional structures and aligned policies, and the other being influenced 

by entrepreneurial energy and experimental market-based approaches. 
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3.3. Cluster  

The notion of clusters was introduced by Michael E. Porter in his work The Competitive 

Advantage of Nations (Porter, 1990). A cluster was defined as “a geographically proximate 

group of interconnected companies and associated institutions in a particular field, linked by 

commonalities and complementarities” (Porter, 1998a). The structure, geographical scope, 

and related institutions of clusters were further elaborated (Porter, 1998a, 1998b). It was 

indicated that the geographical scale of clusters can range from a single city or state to an 

entire country or even a group of neighbouring countries. The structure of a cluster is 

determined by its level of sophistication and depth, typically comprising a variety of 

interconnected entities. These entities include end-product manufacturers, suppliers of 

specialized inputs such as machinery and services, financial institutions, and related 

industries. Downstream industries, such as distributors and customers, along with producers 

of complementary goods and providers of specialized infrastructure, are also incorporated. 

Government agencies, universities, research institutions, and training centers are engaged in 

workforce development, knowledge transfer, and technological innovation. Trade 

associations and private sector organizations are recognized as playing a critical role in 

fostering collaboration and supporting industry growth and are thus considered essential 

components of successful clusters. 

 

3.3.1. Theoretical foundation of Cluster 

The contribution of evolutionary literature to the modern understanding of clusters has been 

recognized in several key areas. First, the benefits of geographically concentrated business 

agglomerations have been emphasized over dispersed business networks. The success or 

failure of clusters has been shown to depend significantly on the quality of the regional 

institutional environment. Three main qualitative factors have been identified as influencing 

cluster performance: the diversity of cluster actors, the development of internal and external 

network linkages, and the strength of local institutions (Iammarino and McCann, 2006; 

Menzel and Fornahl, 2010). Second, cluster evolution over time has been examined, 

including how firms form clusters, grow, and either decline or transform (Ter Wal and 

Boschma, 2011). This process has been viewed as driven primarily by interactions among 



 

32 
 

firms at the microlevel, rather than structural changes alone. It has been argued that each 

stage of a cluster's development requires tailored policy support aimed at enhancing actor 

diversity, strengthening network linkages, and improving the regional institutional setting. 

Third, the concept of path dependency has been applied, showing that new activities tend to 

emerge from the recombination of existing ones. A balance between specialization and 

diversification within clusters has been recommended by Frenken and Boschma (2007) to 

avoid technological or institutional lock-ins, which may lead to stagnation and eventual 

decline. 

 

The perspective of the New Economic Geography (NEG), developed by Krugman (1991), 

has been distinguished in its approach to the cluster concept (Fujita et al., 1999) . While a 

contribution has been made to the understanding of clusters, the focus has been placed 

primarily on industrial agglomerations formed through the spatial concentration of tangible 

resources and cost-reduction advantages (Krugman, 2011). In this view, clusters have been 

seen mainly as outcomes of Marshallian externalities linked to geographic proximity, 

without incorporating the role of network linkages and other qualitative factors emphasized 

in evolutionary theory. 

 

The technological change and system innovation thread frames clusters within the theory of 

endogenous growth, where innovation is driven by internal processes and interactions among 

firms, institutions, and knowledge networks (Smorodinskaya and Katukov, 2019). 

Innovation is viewed as non-linear, shaped by collaboration, tacit knowledge exchange, and 

systemic relationships. Key contributions include the recognition of knowledge spillovers, 

especially among related industries (Neffke et al., 2011), and the role of institutional and 

cognitive proximity in advancing innovation. Clusters were seen as localized networks 

where firms and institutions co-create innovation. This perspective later evolved into the 

concept of innovation ecosystems which is decentralized, interactive environments that 

support continuous innovation through strong local linkages. Clusters were identified as core 

components of these ecosystems and widely adopted in policy frameworks. 
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The most significant contribution to the development of the cluster concept has been made 

through Porter’s theory of competitiveness. According to this theory, the competitive 

advantage of firms is mainly determined by the local economic environment in which they 

operate. To assess the quality of this environment, the Diamond model was introduced by 

Porter (1990). One facet of this model, the presence of specialized business agglomerations 

in a given location, was identified as a cluster. This concept was later expanded by Porter, 

and this approach was used to form the cluster framework. Furthermore, several theories 

such as agglomeration economies, economic development, and the concept of backward and 

forward linkages have been used to broaden the understanding of a cluster’s effect on 

competition (Porter, 1990). The concept of agglomeration economies has been used to 

highlight the benefits of reduced input costs and the use of specialized inputs available in 

larger local markets, along with the advantages provided by proximity to key markets. 

Economic development studies have emphasized how demand and supply interactions 

contribute to the formation of industry clusters. In addition, the concept of backward and 

forward linkages has been used to emphasize the need for establishing industries with strong 

connection 

 

3.3.2. Cluster’s Impact on Competition 

Cluster theory has been primarily built on the concept of gaining competitive advantage. It 

has been recognized that clusters align closely with the nature of competition and the 

underlying sources of competitive strength (Porter, 1998a). Competition has been influenced 

by clusters in three main ways: productivity within firms or industries has been increased, 

the capacity for innovation which supports productivity growth has been enhanced, and the 

creation of new businesses has been encouraged (Porter, 1998a, 1998b). Within clusters, 

firms benefit from proximity to specialized suppliers, skilled labor pools, and shared 

infrastructure, leading to operational efficiencies and reduced transaction costs, which 

effectively enable them to operate with the advantages of scale while maintaining flexibility 

(Porter, 1998a, 1998b). The dense inter-firm networks in clusters promote knowledge 

spillovers and informal exchanges of information, which are critical for stimulating 

innovation; frequent interactions with customers, competitors, and institutions create an 

environment conducive to rapid detection of emerging technologies and evolving market 



 

34 
 

demands (Porter, 1998a). As firms within a cluster are exposed to similar input costs and 

infrastructure, competitive advantage must be derived from differentiation and innovation, 

intensifying local rivalry and creating pressure for continuous improvement. Additionally, 

clusters reduce the barriers to entry for new ventures by offering a supportive ecosystem 

where entrepreneurs can access essential resources such as talent, capital, and knowledge 

networks, thereby increase the rate of new firm formation and encouraging dynamic 

competition(Delgado et al., 2010). Clusters also act as platforms for benchmarking and 

reputation-building, where performance is constantly monitored within the community, 

prompting firms to enhance their efficiency and innovation to stay competitive. Furthermore, 

clusters contribute to the competitiveness of firms on a global scale by serving as engines 

for export growth and attracting foreign investment, leveraging their accumulated 

capabilities and specialized knowledge to gain comparative advantage internationally 

(Porter, 1998a, 1998b). In summary, clusters shape the competitive landscape by generating 

systemic advantages that empower firms to innovate, improve productivity, and thrive in 

both local and international markets. 

 

3.3.3. Cluster’s Lifecycle 

The concept of a cluster lifecycle captures the dynamic evolution of clusters over time, 

typically described through distinct stages: emergence, growth, maturity, and decline or 

renewal.  

Identifying the initial emergence of a cluster has been considered challenging, as it does not 

operate as a true cluster in its early stages (Smorodinskaya and Katukov, 2019). During this 

phase, collaboration is primarily observed between spin-offs and their parent organizations, 

and occasionally within research institutions or universities. Clusters have been noted to 

emerge from various factors such as unique local demand, the presence of supplier or related 

industries, innovative firms that drive regional growth, or chance events that create 

favourable development conditions (Porter, 1998b). Although emerging clusters may 

resemble ordinary economic activities, they can be distinguished in two important ways: the 

presence of at least one firm with a defined vision for a new technological trajectory, and 

the existence of supportive local conditions, such as a robust scientific infrastructure or 
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political support, which assist in expansion toward critical mass. The emerging phase has 

been observed to conclude in one of two outcomes. A cluster either advances into a growing 

cluster by achieving critical mass, where firms grow at a faster rate than non-clustered firms, 

or it fails to develop further and dissolves over time (Menzel and Fornahl, 2010). 

 

 

 

 

 

 

 

 

 

Figure 6: Cluster Lifecycle; Source: (Smorodinskaya and Katukov, 2019) 

 

Cluster development has been found to be influenced by three key factors: strong local 

competition, a supportive environment for new business formation, and effective formal and 

informal networks that connect participants (Porter, 1998a). In well-developed clusters, firm 

growth has been described as creating a cycle of expansion, where specialized suppliers, 

skilled labor, and support services are established, and local institutions contribute by 

offering training, research, and infrastructure (Porter, 1998a, 1998b). As recognition of the 

cluster increases, the entry of new businesses and spin-offs has been facilitated, attracting 

both financial and industry support. Over time, the cluster has been shown to influence firms, 

institutions, and policy decisions, further advancing development and innovation. Cluster 

development becomes more dynamic when multiple clusters intersect, as knowledge, skills, 

and technologies from different industries are combined, generating new business 

opportunities. The existence of overlapping clusters has been observed to reduce entry 

barriers, allowing the emergence of firms and spin-offs from diverse sectors, thereby 
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supporting learning and innovation (Smorodinskaya and Katukov, 2019). The growth phase 

of a cluster has been considered complete once expansion stabilizes at the industry average, 

marking the transition to the sustaining phase while maintaining higher productivity (Menzel 

and Fornahl, 2010). 

 

At the maturity stage, clusters are characterized by stability and a diverse range of 

businesses, resulting in fewer new companies and spin-offs and establishing an equilibrium 

environment (Smorodinskaya and Katukov, 2019). During this sustaining phase, neither 

significant growth nor decline in business activity or employment is typically observed, with 

changes generally regarded as temporary and aligned with normal market fluctuations. Well-

established networks are maintained, allowing firms to connect, share expertise, and access 

resources efficiently (Menzel and Fornahl, 2010). Interactions between cluster firms and 

external entities facilitate the flow of knowledge and help ensure that networks remain open 

and adaptive. As a result, new investments are often attracted, and the emergence of 

multinational enterprises is encouraged (Smorodinskaya and Katukov, 2019). Over time, the 

cluster’s focus is adjusted as new technologies are introduced and adopted. According to 

Menzel and Fornahl (2010), the sustaining stage concludes in one of two ways: either 

through decline, caused by diminishing diversity and continued use of outdated methods, or 

through renewal, prompted by the introduction of new diversity and strategic shifts. 

However, renewal typically occurs only after a phase of decline and is often accompanied 

by considerable difficulties. 

 

A declining cluster is identified by a decrease in the number of firms and employees, which 

is typically caused by business closures, mergers, or restructuring activities (Porter, 1998b). 

This decline may result from internal rigidities within the cluster or from external changes 

in the wider market environment. Internally, decline is experienced when rigid 

organizational structures limit productivity and innovation. Constraints such as restrictive 

labor laws, excessive regulations, and a lack of competition are known to slow development. 

Over consolidation and the formation of cartels can reduce local rivalry, while educational 

institutions may fail to adjust, limiting workforce advancement. These internal issues are 

often found in regions with strong governmental control, where competition is curtailed, and 
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innovation is slowed. As operational costs increase beyond the cluster’s adaptive capacity, 

stagnation and decline are triggered. Externally, technological change is considered the most 

significant risk, as new innovations may render existing skills, knowledge, and suppliers 

obsolete, allowing competing regions to gain an advantage. Evolving customer demands can 

also challenge clusters, pushing firms to adapt to shifting markets. Although globalization 

can provide short-term responses, long-term success is dependent on continuous innovation 

and investment, rather than cost-reduction strategies such as downsizing or outsourcing. A 

competitive cluster is expected to remain adaptable and resilient, while a declining cluster 

typically shows reduced diversity, an inability to respond to change, and weak renewal 

potential. The decline phase of cluster may end in three ways: complete dissolution of the 

cluster, recovery through the adoption of related technologies sourced externally, or 

transformation into a new industry through the establishment of different firms and skills 

(Menzel and Fornahl, 2010). This transformation is noted to require substantial learning, 

often supported by expertise from other sectors within the same region. 

 

3.4. Smart Specialization 

The concept of smart specialization was developed from discussions on the productivity gap 

between the United States and Europe. The industrial structure of the EU was found to be 

dominated by traditional sectors with average or low technology levels, which limited the 

capacity to convert R&D advancements into productivity gains (Lopes et al., 2019). 

Programs under the European Research Area (ERA) were implemented to address this gap, 

while the ‘Knowledge for Growth’ (K4G) expert group conducted a deeper analysis of 

Europe’s productivity issues (McCann and Ortega-Argilés, 2015). As a member of this 

group, Dominique Foray proposed a policy framework called smart specialization to support 

EU growth (Foray et al., 2009).  

 

According to this concept, regions were advised not to focus on all areas of science, 

technology, and innovation, but rather to concentrate on those in which unique and valuable 

knowledge could be developed. Smart specialization was defined by two core elements. 

First, regions were encouraged to select specific fields to enhance growth and productivity 
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in research and innovation. Second, long-term and distinctive areas of specialization were to 

be developed for future competitiveness (Foray et al., 2011). Identifying the right focus area 

was considered complex, requiring careful attention to regional characteristics. A smart 

specialization strategy was expected to be grounded in an understanding of the local 

economic structure and supported by discovery processes led by local businesses and 

institutions, rather than by simply following emerging scientific trends. This strategy was 

not intended to serve as a basic industrial specialization plan focused on developing a 

particular sector. Rather, it was meant to encourage specialization in R&D and innovation 

related to one or multiple industries. In this way, smart specialization was aimed at 

addressing the gap between R&D activities and the sectoral structure of regional economies 

(Foray et al., 2011). 

 

The Entrepreneurial Discovery Process (EDP) was identified as a central element of smart 

specialization, placing emphasis on the role of regional entrepreneurs and actors in 

identifying areas for specialization based on existing strengths. Unlike top-down policy 

initiatives or formal forecasting techniques, EDP was introduced as a bottom-up and market-

driven approach. Through this method, regions were enabled to uncover their comparative 

advantages by leveraging local knowledge, skills, and conditions that were often not 

captured through general or formal channels. Entrepreneurs, firms, and universities were 

assigned active roles in identifying opportunities to apply existing technologies in innovative 

ways. Public policy was positioned to support this process by addressing market failures, 

facilitating connections between stakeholders, and offering incentives for entrepreneurial 

experimentation. These efforts were intended to lead to the emergence of new industries and 

promote regional economic development (Foray et al., 2011, 2009). 

 

3.5. Triple Helix 

The Triple Helix model was introduced in the work of Etzkowitz and Leydesdorff (1995), 

where the dynamic interactions among industry, academia, and government in supporting 

innovation and contributing to economic growth within knowledge-based economies were 

first highlighted (Cai and Lattu, 2022; Lawton Smith and Leydesdorff, 2014). The model 
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was developed through an analysis of the changing roles of these three institutional spheres 

across various societies (Etzkowitz and Leydesdorff, 2000). Increasing interaction among 

these actors in promoting innovation was emphasized. Cases from countries such as the USA 

and Mexico were examined, where academic start-ups and government involvement in 

university–industry collaboration were observed through policy initiatives and funding 

programs (Etzkowitz, 2008). 

 

The Triple Helix was defined by Etzkowitz (2008), as a platform for institutional formation, 

where new organizational formats are created to encourage innovation through a 

combination of elements from each of the three spheres. Innovation was described in this 

model as resulting from ongoing and interactive relationships among universities, industries, 

and governments. Rather than being viewed as a linear process, innovation was portrayed as 

a network-based process (Etzkowitz and Leydesdorff, 1995), where overlapping roles and 

collaborative activities among the actors were considered essential. 

 

The development of the model was initiated through regional-level collaborative interactions 

among universities, industry, and government. These interactions were intended to enhance 

mutual performance and support local economic development (Etzkowitz, 2003). Initially, 

traditional roles were fulfilled by each institution such as universities provided education 

and training, industries engaged in production and markets, and governments enacted policy 

and regulation. Over time, universities were positioned as central actors in innovation 

strategies, supported by industry and government through funding and infrastructure. 

Internal transformation was observed as each actor began adopting roles traditionally held 

by others, described by Etzkowitz (2008) as “taking the role of the other.” As a result, 

universities engaged in entrepreneurship, industries contributed to research and education, 

and governments provided venture capital. These bilateral relationships evolved into 

trilateral collaborations, giving rise to a fully developed Triple Helix structure, supported by 

hybrid organizations such as incubators, science parks, and venture capital firms (Etzkowitz, 

2003). 
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Within the Triple Helix framework, the balance of power among the three spheres was 

shown to vary depending on the governance context. In laissez-faire systems, industry was 

positioned as the primary driver of innovation, with universities and governments playing 

supportive roles. In statist systems, the government assumed the lead role, directing 

innovation processes (Etzkowitz, 2003). One of the three actors typically functioned as the 

innovation organizer, although this central position could shift over time depending on 

evolving roles within the Triple Helix. 

 

Circulation of knowledge, individuals, and outputs among the university, industry, and 

government was described as a key feature of the model. This occurred at both macro levels 

through collaboration and policy and micro levels through personnel exchange and 

knowledge sharing (Etzkowitz, 2008). The movement of individuals between institutions, 

termed the “revolving door” by Etzkowitz (2008), was shown to support knowledge 

exchange and cross-sector collaboration. Information was circulated via networks that linked 

universities, industry, and government, supported by advances in information technology. 

These networks allowed for efficient dissemination of research, funding information, and 

policy updates, thereby supporting innovation at various scales. Output circulation involved 

the mutual exchange of contributions and results. Balanced contributions from all actors 

were considered important for progress, while imbalances could hinder development. When 

shared outputs were encouraged, innovation processes were strengthened, and a more 

effective and collaborative innovation system was supported (Etzkowitz, 2008). 

 

3.6. Digital Era consideration 

Digital transformation is fundamentally reshaping how knowledge is created and 

disseminated in innovation systems. The proliferation of information and communication 

technologies (ICTs) has given rise to network-based innovation models characterized by 

non-linear, decentralized, and interactive knowledge flows. New ideas and expertise now 

emerge across all institutional sectors (industry, academia, government, and beyond), rather 

than being confined to traditional silos of R&D activity. In this context, digital platforms 

and tools facilitate global collaboration and democratize access to knowledge and resources 
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(Vărzaru and Bocean, 2024).  The literature suggests that hierarchical firms have been 

replaced by a network-based model termed “Globalisation 2,” structured around internet-

enabled knowledge networks (Cooke, 2007). This shift suggests that valuable knowledge is 

now widely shared through digital networks and is continuously reshaping the geographic 

proximity factors (Lamotte, 2025), while face-to-face interaction remains important for tacit 

knowledge exchange. 

 

One major impact of the digital era on regional innovation is the reduced importance of 

physical distance, as digital tools enable collaboration across locations. While geographic 

closeness still provides benefits, virtual forms of proximity such as social or cognitive now 

support effective cooperation without requiring co-location (Lamotte, 2025). Empirical 

evidence from China shows that development of the digital economy promotes innovation 

by encouraging both intra-regional and inter-regional cooperation and by attracting flows of 

R&D resources across locations (Zhou et al., 2024). In summary, collaboration dynamics 

have been reconfigured in the digital era, enabling regions to access external knowledge 

sources and markets more easily while also connecting local actors in new flexible ways that 

overcome spatial constraints. 

 

The governance of regional innovation is evolving with digital transformation, becoming 

more inclusive, data-driven, and adaptive. Digital tools are being used by policymakers to 

design strategies, improve coordination, and bridge institutional gaps. In the EU’s Smart 

Specialization Strategy, data analytics and online platforms help identify regional priorities 

and coordinate innovation efforts among diverse actors (Mora et al., 2022). Digital tools help 

overcome traditional planning limits by offering real-time data and enabling wider 

stakeholder involvement. Governance now often reflects Triple or Quadruple Helix models, 

as universities, industry, government, and civil society collaborate through digital networks, 

improving information exchange and joint problem-solving (Mora et al., 2022). Thus the 

integration of digital tools into governance thus enables a shift from top-down, rigid policy 

frameworks to more agile and interactive governance approaches. 
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Digital technologies have been shown to enhance the adaptability of regional innovation 

models by addressing structural rigidities and overcoming common lock-ins found in 

traditional systems. Quantitative analyses have indicated that digitalization strengthens the 

innovative resilience of regions. It has been found by Wang et al. (2024) that, the growth of 

the digital economy positively influences the resilience of regional innovation systems 

through the expansion of the digital industry base, the reinforcement of intellectual property 

protections, and the stimulation of increased innovation output. In practice, regions equipped 

with strong digital infrastructure and skills are better positioned to adapt to challenges, as 

they are able to access extensive knowledge networks and diversify into new technological 

fields. Overall, tools provided by the digital era have helped reduce traditional barriers such 

as information bottlenecks and have supported continuous learning, thereby improving the 

adaptability and evolutionary potential of regional innovation models (Wang et al., 2024) . 

 

4. Result and Analysis 

This chapter presents the findings from both qualitative and quantitative analyses, conducted 

to examine and compare the core attributes, functions, and perceived relevance of different 

regional innovation models. The aim of this analysis was to explore how various models, 

including the Regional Innovation System (RIS), Cluster Model, Smart Specialization 

Strategy (S3), and the Triple Helix, operate across key innovation-related dimensions and 

how these models are perceived in relation to contemporary regional development 

challenges. 

 

The findings are organized into two parts. The first part presents the qualitative findings, 

based on thematic analysis of selected scientific literature. Through this analysis, recurring 

ideas, structural features, and conceptual differences were identified. This allows a deeper 

understanding of how these models are framed and discussed in academic discourse. The 

second part reports the quantitative findings, which were obtained from a stakeholder survey 

that measured the relevance and performance of each model across the range of analytical 
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dimensions identified through qualitative analysis. Responses were gathered using a Likert 

scale and analyzed using descriptive statistics.  

 

4.1. Qualitative findings 

This section presents the findings that were derived from a thematic analysis of academic 

literature related to regional innovation models. Key patterns and conceptual features were 

identified across the reviewed papers, which helped clarify how different models have been 

framed, compared, and applied in a variety of regional settings. The analysis was focused on 

recurring themes such as conceptual focus, geographic scope, actors and stakeholders, 

innovation process, role and activities, and nature of interaction. The finding is presented as 

a framework in table 5 and relevant research papers for each dimension of each model is 

provided in table 6.  These findings have been used to build a foundation for understanding 

both the theoretical context and the practical relevance of each model before moving on to 

the empirical analysis.  

 

Table 5: Comparison of regional innovation models by key analytical dimensions 

Model 

 

 

Dimension 

RIS Cluster Smart 

Specialization 

Triple Helix 

Conceptual 

Focus 

Entire regional 

innovation 

environment. 

Dynamic, non-linear 

regional interactions.  

Specific 

agglomeration of 

firm and related 

actors.  

Strategic 

prioritization 

based on 

distinctive 

regional strengths. 

Dynamic interaction 

among academia, 

industry, and 

government. 

Actors & 

stakeholders 

Knowledge 

Exploration system: 

Universities, 

Research institutes, 

technology transfer 

organizations and 

workforce 

development 

agencies. 

Knowledge 

exploitation system: 

firms, industries or 

industry clusters, 

Innovation support 

organization: skills 

Manufacturers, 

Specialized 

suppliers, 

financial 

institutes, firms 

from related 

industries, 

distributors, 

customers, 

producers of 

complementary 

products, 

government 

agencies, 

universities, 

Entrepreneurs, 

Businesses, 

universities & 

local government 

or policymakers 

Universities, 

Industries and 

government 

institutions. often 

includes hybrid 

organizations 

(incubators, science 

parks). 
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agencies, technology 

centers, technology 

brokers, business 

innovation centers, 

financing 

institutions.  

research centers, 

training centers, 

trade 

associations, 

private 

organizations.  

Innovation 

Process 

Collective learning; 

combination of tacit 

and codified 

knowledge; 

knowledge diffusion 

via interactive 

networks 

Increasing 

productivity of 

firms or 

industries, 

increasing the 

capacity of 

innovation which 

underpins 

productivity 

growth, and 

promoting new 

business 

formation 

Bottom-up 

entrepreneurial 

discovery process; 

strategically 

selects regional 

strengths to focus 

innovative efforts; 
bridging R&D and 

economic 

structures 

Collaborative 

interactions and 

network-based co-

creation across 

academia, industry, 

and government. 

Roles & 

Activities 

Firms or other 

knowledge 

exploitation system 

commercialize 

knowledge; 

universities or other 

knowledge 

exploration system 

generate new 

knowledge; 

intermediaries 

support diffusion; 

policymakers 

coordinate regional 

strategy & 

infrastructure. 

Firms collaborate 

and compete, 

includes 

manufacturers & 

specialized 

suppliers 

leveraging 

localized 

knowledge and 

resources; 

universities and 

training centers 

provide 

specialized 

knowledge, 

workforce 

training. 

Actors collectively 

discover and 

identify regional 

specializations; 

entrepreneurs 

experiment and 

apply local 

knowledge in 

novel ways. 

Universities 

contribute knowledge 

creation and 

entrepreneurship; 

industry applies and 

commercializes 

innovations; 

government 

facilitates policies, 

funding, 

infrastructure. The 

three helices share 

the role of each other.  

Nature of 

Interactions and 

Networks 

Formal/informal 

networks; trust-

based relationships; 

knowledge flows 

facilitated by 

institutional 

collaboration and 

localized learning. 

Cooperation & 

competition, 

informal/formal 

networking, 

dynamic 

lifecycle-driven 

relationships 

Entrepreneurial 

discovery 

processes (EDP), 

bottom-up market-

driven 

experimentation 

Networked 

interactions; trilateral 

collaboration; role 

adaptations 

Geographic 

Scope 

Regional (sub-

national); the region 

is the key unit, 

benefiting from 

proximity and local 

embeddedness. Open 

to global knowledge 

links but rooted in 

regional context. 

Ranging from a 

single city or 

region to an 

entire country or 

cross-border area. 

Defined by 

economic 

geography of the 

industry, not 

strictly by 

administrative 

boundaries. 

Regional or 

national, but 

fundamentally a 

place-based 

approach tailored 

to local context. 

Often 

implemented at 

regional level (e.g. 

EU regions) to 

leverage local 

assets and 

conditions. 

Multi-scalar – 

applicable at 

regional, national or 

local levels. Often 

examined in regional 

innovation hubs or 

national systems 
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4.1.1. Conceptual Focus 

The way innovation is understood and framed within each model reflects its unique 

conceptual orientation. This focus determines the lens through which innovation dynamics 

are analyzed and supported across different regional frameworks.  

 

In the Regional Innovation System (RIS) approach, innovation has been understood as a 

process that emerges from the interactions among different actors within a region. It has been 

recognized that innovation does not result from isolated efforts but rather from shared 

learning and collaborative exchange. The region has been viewed as a supportive 

environment where institutions, networks, and cultural conditions help shape innovation 

activity. 

 

The Cluster Model has conceptualized innovation through the lens of economic 

concentration. It has been suggested that when firms and related organizations are located 

close to one another, particularly within the same or related industries, they benefit from 

shared resources, common labor markets, and easier knowledge transfer. This geographical 

closeness has been seen to enhance competition and cooperation at the same time, which 

often leads to new ideas and improvements. 

 

The Smart Specialization Strategy (S3) has brought attention to the idea that not all regions 

need to develop innovation capacity in every field. Instead, it has been proposed that each 

region should identify a limited number of areas where it already has strong knowledge or 

potential. These areas are then selected for strategic investment in research and innovation. 

The process of identifying such areas has been shaped by what is known as the 

entrepreneurial discovery process, where local businesses, researchers, and public actors 

work together to recognize the region’s unique strengths. 
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The Triple Helix Model has shifted the focus towards the relationship between universities, 

industries, and governments. Innovation in this model has been seen as a result of ongoing 

interaction between these three groups. Rather than working independently, they are 

expected to cooperate and share knowledge, with each contributing different capability. 

Universities may contribute research, governments may support policy and funding, and 

industries may provide practical application and market access. Together, their collaboration 

has been considered essential for the advancement of knowledge and innovation. 

 

Although innovation has been recognized by all four models as a collaborative and systemic 

process, differences in conceptual emphasis have been observed. Regional Innovation 

System (RIS) and Smart Specialization Strategy (S3) have been more focused on regional 

policy mechanisms and systemic coordination. The Cluster Model has emphasized the 

economic geography of firm concentration, while the Triple Helix Model has centered on 

institutional collaboration across sectors. These conceptual perspectives have offered 

complementary insights into how innovation ecosystems can be designed and supported 

within regions, reflecting the multidimensional character of regional innovation. 

 

4.1.2. Geographic Scope 

The geographic scope of an innovation model refers to the spatial extent within which its 

principles are applied, and its mechanisms are expected to function. It indicates how 

innovation is organized with respect to regional, national, or broader territorial boundaries. 

 

In the Regional Innovation System (RIS) model, the primary focus has been placed on the 

region as the main unit of analysis and policy intervention. This typically includes sub-

national entities such as provinces, states, or development zones. Innovation has been viewed 

as emerging from the interaction of actors embedded in a shared institutional and socio-

cultural environment. Although external linkages and global networks are recognized, the 

emphasis remains on local connectivity, regional learning processes, and proximity-based 

relationships among stakeholders. 
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Table 6: List of research papers according to analytical dimension of each model 

Regional  

Innovation 

Model 

Analytical  

Dimension 

Research papers 

 

 

 

 

Regional  

Innovation 

system 

Conceptual  

Focus 

(Asheim et al., 2016; Coenen et al., 2018; Culkin, 2016; 

Kofler et al., 2018; Martin et al., 2018; Pino and Ortega, 

2018; Spigel and Harrison, 2018; Stuck et al., 2016; 

Tödtling et al., 2022) 

Actors &  

stakeholders 

(Asheim, 2019; Asheim et al., 2016; Doloreux and Porto 

Gomez, 2017; Makkonen and Rohde, 2016; Mayer et al., 

2016; Pino and Ortega, 2018; Rudskaya and Rodionov, 

2018) 

Innovation  

Process 

(Asheim et al., 2016; Isaksen et al., 2018b; Kofler et al., 

2018; Smith, 2018; Stuck et al., 2016; Su et al., 2021; 

Trippl et al., 2018) 

Roles &  

Activities 

(Cai and Liu, 2015; Coenen et al., 2017; Kerry and Danson, 

2016; Mayer et al., 2016; Rudskaya and Rodionov, 2018; 

Trippl et al., 2015) 

Nature of  

Interactions 

and 

Networks 

(Asheim et al., 2016; Culkin, 2016; Kerry and Danson, 

2016; Kofler et al., 2018; Mayer et al., 2016; Rudskaya and 

Rodionov, 2018; Trippl et al., 2015) 

Geographic 

Scope 

(Isaksen et al., 2018a; Kerry and Danson, 2016; Martin et 

al., 2018; Pino and Ortega, 2018; Spigel and Harrison, 

2018; Trippl et al., 2018; Wang et al., 2016) 

 

 

 

 

 

 

 

 

Cluster 

Conceptual  

Focus 

(Grillitsch et al., 2019; Jia et al., 2015; Lee et al., 2017; 

Pickernell et al., 2019; Saadatyar et al., 2020; 

Smorodinskaya and Katukov, 2019; Spigel and Harrison, 

2018; Turkina et al., 2019) 

Actors &  

stakeholders 

(Jia et al., 2015; Kutsenko, 2015; Martin and Trippl, 2017; 

Saadatyar et al., 2020; Smorodinskaya and Katukov, 2019; 

Turkina et al., 2019; VESELOVSKY et al., 2017; Yoon, 

2017) 

Innovation  

Process 

(Jia et al., 2015; Kong et al., 2021; Kuczewska and 

Tomaszewski, 2022; Kutsenko, 2015; Pickernell et al., 

2019; Saadatyar et al., 2020; Smorodinskaya and Katukov, 

2019; Turkina et al., 2019; VESELOVSKY et al., 2017) 

Roles &  

Activities 

(Kuczewska and Tomaszewski, 2022; Smorodinskaya and 

Katukov, 2019; VESELOVSKY et al., 2017) 

Nature of  

Interactions 

and 

Networks 

(Mikhaylov, 2018; Saadatyar et al., 2020; Smorodinskaya 

and Katukov, 2019; VESELOVSKY et al., 2017) 

Geographic 

Scope 

(Grashof, 2021; Grillitsch et al., 2019; Kuczewska and 

Tomaszewski, 2022; Pickernell et al., 2019; 

Smorodinskaya and Katukov, 2019; VESELOVSKY et al., 

2017; Yoon, 2017) 
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Smart  

specialization 

Conceptual  

Focus 

(Balland et al., 2019; D’Adda et al., 2019; Healy, 2016; 

McCann and Ortega-Argilés, 2016a; Pugh, 2018; Tiits et 

al., 2015) 

Actors &  

stakeholders 

(Estensoro and Larrea, 2016; Ghinoi et al., 2021; Ranga, 

2018; Tiits et al., 2015; Vallance et al., 2018) 

Innovation  

Process 

(Capello and Kroll, 2016; Estensoro and Larrea, 2016; 

Ghinoi et al., 2021; Healy, 2016; McCann and Ortega-

Argilés, 2016a; Varga et al., 2020) 

Roles &  

Activities 

(D’Adda et al., 2019; McCann and Ortega-Argilés, 2016a; 

Ranga, 2018; Vallance et al., 2018; Varga et al., 2020) 

Nature of  

Interactions 

and 

Networks 

(Ghinoi et al., 2021; Lopes et al., 2021; Santoalha, 2019; 

Tiits et al., 2015; Uyarra et al., 2018; Virkkala et al., 2017) 

Geographic 

Scope 

(Balland and Boschma, 2021; Ghinoi et al., 2021; Healy, 

2016; McCann and Ortega-Argilés, 2016b, 2015; Uyarra et 

al., 2018) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Triple Helix 

Conceptual  

Focus 

(Cai and Lattu, 2022; Cheng et al., 2019; Kerry and 

Danson, 2016; Leydesdorff, 2018; Leydesdorff and 

Ivanova, 2016; Liu and Cai, 2018; Meyer et al., 2019; 

Pique et al., 2018; Razak and White, 2015; Sá et al., 2019; 

Ueasangkomsate and Jangkot, 2017; Yoda and 

Kuwashima, 2020; Zakaria et al., 2023) 

Actors &  

stakeholders 

(Cai, 2015; Cheng et al., 2019; Kerry and Danson, 2016; 

Mascarenhas et al., 2020; Merchán-Hernández and Leal-

Rodríguez, 2016; Pique et al., 2018; Pugh, 2017; Sá et al., 

2019; Solesvik, 2017; Yoda and Kuwashima, 2020; 

Zakaria et al., 2023) 

Innovation  

Process 

(Cai, 2015; Cheng et al., 2019; Elvekrok et al., 2018; 

Hladchenko and Pinheiro, 2019; Kerry and Danson, 2016; 

Leydesdorff and Ivanova, 2016; Leydesdorff and Lawton 

Smith, 2022; Liu and Cai, 2018; Merchán-Hernández and 

Leal-Rodríguez, 2016; Solesvik, 2017; Yoda and 

Kuwashima, 2020) 

Roles &  

Activities 

(Elvekrok et al., 2018; Leydesdorff, 2018; Leydesdorff and 

Lawton Smith, 2022; Liu and Cai, 2018; Merchán-

Hernández and Leal-Rodríguez, 2016; Pique et al., 2018; 

Pugh, 2017; Razak and White, 2015; Solesvik, 2017) 

Nature of  

Interactions 

and 

Networks 

(Cai, 2015; Elvekrok et al., 2018; Hladchenko and 

Pinheiro, 2019; Leydesdorff, 2018; Liu and Cai, 2018; 

Merchán-Hernández and Leal-Rodríguez, 2016; Peris-

Ortiz et al., 2016; Sá et al., 2019; Zhuang et al., 2021) 

Geographic 

Scope 

(Kerry and Danson, 2016; Merchán-Hernández and Leal-

Rodríguez, 2016; Zakaria et al., 2023; Zhuang et al., 2021) 
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The Cluster Model has shown more flexibility in its geographic application. While many 

clusters are based within a single city or region, others span broader areas and even cross-

national borders, depending on how firms and related institutions interact across space. The 

key determinant of its geographic extent is not administrative boundaries, but the practical 

range over which its actors and stakeholders are connected and work together. In most cases, 

clusters are regional, but inter-regional and international configurations have also been 

observed. 

 

The Smart Specialization Strategy (S3) has been constructed as a place-based policy 

framework. It begins by identifying a region’s specific strengths, assets, and potential areas 

of competitive advantage. The strategy emphasizes the importance of tailoring innovation 

efforts to the unique profile of each territory. Although cooperation with other regions or 

countries is encouraged, the primary focus is on anchoring innovation within the local 

economic and institutional context. Policy interventions are meant to reflect and build upon 

what a region already does well, making the regional scale central to the process. 

 

The Triple Helix Model is adaptable across multiple spatial levels. It has been applied in 

metropolitan areas, regional contexts, and national systems. The main emphasis of this 

model lies in the collaboration among universities, industries, and government entities, 

rather than in a specific geographic boundary. While place-based conditions can influence 

the dynamics of these relationships, the model itself does not require a fixed territorial scale 

and has been applied in both centralized and decentralized settings. 

 

Overall, RIS and S3 models have maintained a strong regional orientation, with innovation 

seen as deeply embedded in territorial structures and institutions. The Cluster Model, 

although often regionally situated, has allowed for a wider scope depending on how 

industrial and knowledge linkages are structured. The Triple Helix Model, in contrast, has 

been more neutral regarding spatial boundaries, prioritizing functional collaboration over 

fixed geographic frameworks. 
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4.1.3. Actors and stakeholders 

This dimension is used to outline the principal participants engaged in the innovation 

process, and it highlights how different models are shaped by the involvement of various 

organizations and institutions in regional development. 

 

In the Regional Innovation System (RIS) approach, the key actors have typically been 

grouped into two broad subsystems. The first includes institutions responsible for generating 

knowledge, such as universities, research organizations, and training institutions. The second 

comprises those who apply this knowledge in commercial settings, particularly firms of 

various sizes and industry networks. Supporting these two groups are intermediary 

organizations, which include business incubators, technology transfer centers, skill 

development agencies, and funding bodies. These intermediaries have been instrumental in 

linking research with practice. In addition, regional governments and development agencies 

have played a coordinating and regulatory role, ensuring that different parts of the system 

are aligned and functioning effectively. 

 

The Cluster Model has identified firms as the central actors. These firms often operate within 

the same or closely related industries and benefit from being located near one another. This 

proximity has allowed for frequent interaction, exchange of expertise, and shared access to 

specialized labor and suppliers. As clusters grow, other participants such as service 

providers, customers, complementary industries, and educational institutions have been 

included. Industry associations have often played a coordinating role, and public authorities 

have contributed through supportive policies and targeted funding. Financial institutions 

have also participated by supplying capital for innovation and expansion. 

 

In the Smart Specialization Strategy (S3), actors have been involved in both selecting 

strategic priorities and implementing innovation initiatives. Companies, especially small and 

medium-sized enterprises with growth potential, have been considered essential in this 

process. Their efforts have been complemented by public bodies, universities, research 
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centres, and organizations that help build networks and cooperation. One of the defining 

aspects of this model is the emphasis on the entrepreneurial discovery process. Through this 

process, local business leaders and innovation stakeholders have collaboratively identified 

key regional strengths and guided the direction of research and investment. 

 

The Triple Helix Model has focused on the interactions among three primary institutional 

sectors: universities, industries, and governments. Each of these sectors has brought a unique 

contribution to the innovation process. Universities have provided scientific knowledge and 

trained professionals. Industry has offered applied knowledge, product development, and 

market insight. Government has played a strategic role in setting policies and providing 

resources. Alongside these core groups, hybrid institutions such as science parks, innovation 

centres, and collaborative platforms have emerged. These organizations have served as 

connectors, enabling cooperation and shared action among the different sectors. 

 

Although all four models involve similar categories of actors, they have differed in emphasis. 

The RIS model has provided a comprehensive regional perspective, highlighting the 

importance of governance and interaction among diverse institutions. The Cluster Model has 

centred around firms and their ability to generate innovation through spatial concentration. 

S3 has placed entrepreneurial actors at the forefront of strategic decision-making within a 

coordinated regional setting. The Triple Helix Model has emphasized a balanced partnership 

between academic, corporate, and public institutions. Together, these models have presented 

a range of perspectives on how innovation is shaped by the contributions of different 

stakeholders in regional contexts. 

 

4.1.4. Innovation Process 

This section explains how innovation is initiated, developed, and spread across the different 

regional innovation models. It considers whether the process is viewed as linear or 

interactive, and whether innovation is approached from a top-down or bottom-up 

perspective. 
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In the Regional Innovation System (RIS) model, innovation has been understood as an 

ongoing and collaborative process. It has been shaped by both formal knowledge generation 

and practical experience. Rather than occurring through a straightforward sequence, 

innovation has taken place through interactions among firms, universities, research 

institutions, and public agencies. These interactions have relied on networks that are both 

formal and informal in nature. Local culture, trust, and shared learning have played 

important roles in shaping these exchanges. Innovation has emerged through feedback 

between users and producers, the application of research findings, and the movement of 

skilled individuals across institutions. The process has been considered deeply embedded in 

the regional context, supported by sustained engagement among diverse actors. 

 

In the Cluster Model, innovation has developed through close relationships among firms and 

other supporting organizations located within the same geographic area. These clusters have 

enabled companies to benefit from shared knowledge, common suppliers, and collective 

learning. The process of innovation in clusters has often started with significant 

breakthroughs and evolved toward more gradual improvements. Firms have engaged in a 

combination of competition and collaboration, where rivalry has pushed performance and 

cooperation has encouraged knowledge sharing. This environment has helped generate new 

ideas and supported continuous improvement. Innovation in this model has typically been 

viewed as a decentralized and industry-driven activity that arises from frequent and organic 

interaction among firms 

 

In the Smart Specialization Strategy (S3), innovation has been guided by a process known 

as the Entrepreneurial Discovery Process. This approach has been centered on involving 

regional stakeholders in identifying areas of strength and potential. Through this shared 

exploration, regions have selected a limited number of priority areas for targeted investment 

and innovation. The process has encouraged coordination between public institutions, 

businesses, and researchers, aiming to develop innovation capacity in specific sectors where 

comparative advantages already exist. Activities have been shaped by local insights and 

collective decision-making, allowing regions to build momentum in selected areas of 

specialization. 
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The Triple Helix Model has described innovation as the result of collaborative relationships 

among universities, industries, and governments. These three groups have engaged in mutual 

exchanges that go beyond traditional roles. For example, universities have contributed 

applied research, governments have supported strategic planning and funding, and industries 

have brought practical needs and market orientation. Innovation has been seen as emerging 

from these ongoing interactions, where ideas are tested, revised, and applied across 

institutional boundaries. Feedback loops among the three groups have enabled continuous 

learning and adjustment. This model has highlighted the importance of partnerships and 

long-term collaboration in shaping innovation outcomes. 

 

Although these models offer different perspectives, all of them have shared the 

understanding that innovation does not result from isolated efforts or linear procedures. The 

RIS and Triple Helix models have emphasized collaboration, learning, and shared systems 

of knowledge exchange. The Cluster Model has pointed to the importance of proximity and 

interaction among firms. The S3 approach has promoted the idea that regions can shape their 

innovation paths through collective insight and strategic investment. Together, these models 

have shown that innovation is best understood as a process involving many actors, built 

through cooperation, trust, and local engagement. 

 

4.1.5. Roles and Activities of actors 

This section explains how various actors take part in the innovation system and the nature 

of their contributions within each regional innovation model. 

 

In the Regional Innovation System (RIS), actors are usually seen as operating within two 

main functions: knowledge generation and knowledge application. Knowledge generation 

has been primarily carried out by universities, research institutions, and training centres, 

where scientific development, research, and technical education are emphasized. On the 

other hand, firms, including start-ups, small and medium-sized enterprises, and larger 

corporations, have been engaged in applying and commercializing this knowledge through 
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product development, service innovation, and market expansion. Intermediary 

organizations, such as innovation agencies and technology transfer offices, have acted as 

connectors by translating academic research into practical business applications and offering 

support services such as consulting or training. Regional governments and policy institutions 

have been involved in coordinating the system by developing policy instruments, funding 

programs, and supporting institutional infrastructure. The effectiveness of the RIS has 

depended on how well these roles are linked and managed as part of a broader system. 

 

In the Cluster Model, firms have been regarded as the central players, with responsibilities 

in both innovation and collaboration. While businesses compete in the marketplace, they 

also cooperate within the cluster to exchange knowledge and resources. This shared activity 

has allowed firms to improve their performance and introduce innovations. In some cases, 

large firms have guided the cluster by offering support to smaller companies or acting as role 

models in terms of innovation standards. Academic and training institutions have contributed 

by offering skilled graduates and applied research that aligns with industry needs. Their 

programs are often adjusted in response to cluster dynamics. Cluster associations and 

industry bodies have played a significant role in facilitating joint actions such as networking 

events, training programs, and technology sharing. Public authorities have supported these 

efforts by providing funding, technical support, and strategic planning. The core activities in 

this model have included supply chain integration, shared infrastructure, and collaborative 

innovation projects. 

 

In the Smart Specialization Strategy (S3), the focus has been placed on identifying regional 

priorities through EDP. Entrepreneurs and businesses have been encouraged to identify 

emerging opportunities based on their insights into market trends and regional strengths. 

Public institutions, especially regional governments, have played a dual role. Initially, they 

have helped coordinate the discovery process by creating spaces for dialogue and providing 

necessary data. Once the areas of strategic focus are selected, their role has shifted towards 

offering support through funding, policy frameworks, and institutional backing. Academic 

and research institutions have participated as providers of technical expertise and scientific 

knowledge, often adjusting their focus to meet the region’s strategic goals. What 
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distinguishes this model is its participatory nature, where decision-making and strategy 

formulation are carried out collectively. 

 

In the Triple Helix model, the innovation system has been structured around the interplay 

between universities, industries, and governments. Each actor has carried distinct 

responsibilities while also participating in overlapping activities. Universities have served 

as centres of knowledge production and human capital development. Beyond research and 

teaching, they have also contributed through entrepreneurship support, incubation services, 

and commercialization of research. Industries have functioned as users of knowledge and 

innovation generators by applying research outcomes in commercial settings, guiding 

academic partnerships, and collaborating on joint development projects. Government 

institutions have shaped the environment for innovation by offering financial support, 

forming partnerships, and coordinating policy initiatives. Special organizations such as 

innovation hubs, science parks, and collaborative labs have often been created to link these 

sectors. These hybrid bodies have supported the creation and implementation of joint 

projects that extend across institutional boundaries. 

 

Across all four models, the roles and activities of actors have reflected the underlying logic 

of each framework. The RIS has relied on the structured interaction between knowledge 

producers and users within a region. The Cluster Model has placed businesses at the 

forefront, supported by institutions that strengthen industrial competitiveness. The S3 model 

has emphasized the importance of strategic focus through regional collaboration and 

discovery. The Triple Helix model has aimed to achieve innovation through structured 

cooperation among universities, industries, and governments. While the models differ in 

emphasis and approach, they share a common understanding that innovation results from the 

combined and coordinated actions of multiple actors working toward shared objectives. 
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4.1.6. Nature of Interaction 

The nature of interactions and networks refers to the ways in which participants in the 

innovation system are connected, how they communicate, and how collaboration takes place 

among them. These linkages can occur through both institutional arrangements and 

interpersonal relationships that support knowledge exchange and innovation. 

 

In the context of the Regional Innovation System (RIS), interactions have typically been 

shaped through a combination of formal collaborations and informal networks. Formal 

interactions may include partnerships between universities and businesses, joint research 

efforts, and initiatives supported by regional policy instruments. Informal relationships, such 

as exchanges during local events or through personal networks, have played a key role in 

transmitting tacit knowledge. The regional context has helped by enabling physical 

proximity, which has made it easier for individuals and organizations to interact regularly. 

Institutions such as innovation agencies and development organizations have contributed by 

facilitating events and connecting actors. The presence of a dense institutional landscape, 

known as institutional thickness, has allowed for more frequent interaction and greater trust 

among actors. Furthermore, the movement of skilled people across institutions has assisted 

in transferring knowledge, reinforcing the network-based nature of innovation in RIS. 

 

Within the Cluster Model, interactions have taken place among firms that are part of the 

same or related industries. These relationships have involved both cooperation and 

competition, often referred to as “coopetition.” Firms have engaged through supply chains, 

industry events, and informal channels where knowledge is shared. The exchange of 

employees among firms has contributed to the diffusion of expertise and practices. 

Coordination within the cluster has often been facilitated by trade associations or cluster 

organizations, which have arranged events, created shared spaces, and supported 

networking. In the early stages of cluster development, a few key firms may lead interaction 

efforts, while more structured arrangements such as research consortia or shared 

infrastructure may emerge over time. Unlike RIS, where collaboration may cross sectors, the 

interactions in clusters have typically remained concentrated within specific industries. 
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In the Smart Specialization Strategy (S3), interaction has been guided by the Entrepreneurial 

Discovery Process (EDP), which involves organized and inclusive discussions among 

businesses, researchers, and policymakers. These discussions have aimed to identify the 

unique strengths of a region and to agree on strategic innovation priorities. Structured 

methods such as workshops, consultations, and thematic working groups have been used to 

manage these interactions. During the implementation phase, collaboration has continued in 

more targeted partnerships and initiatives based on the selected focus areas. Compared to 

the more organic and informal nature of cluster interactions, S3 has relied on deliberate 

planning and managed participation to ensure alignment with regional strategies. 

 

The Triple Helix Model has emphasized the interaction between universities, industries, and 

governments. These relationships have been formalized through collaborative research, 

policy dialogue, and shared innovation platforms. Institutions such as science parks, 

incubators, and innovation hubs have provided environments for frequent engagement. 

Mechanisms such as trilateral councils and shared funding programs have encouraged 

coordinated actions and joint initiatives. Over time, collaboration between two actors may 

develop into broader engagement involving all three spheres. Hybrid organizations have 

emerged as both outcomes of and facilitators for such interaction, providing spaces where 

different institutional perspectives are integrated. 

 

While all four models recognize the importance of networks and cooperation, they differ in 

their emphasis and mechanisms. RIS and Triple Helix have both emphasized structured 

institutional interaction and the role of trust built over time. Cluster-based networks have 

focused more on informal, market-driven connections within industry groups. S3 has relied 

on structured processes involving broad stakeholder input to identify regional priorities. 

Despite these distinctions, all models have acknowledged that sustained collaboration and 

communication across actors is essential for building innovation capacity. 
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4.2. Quantitative findings and triangulation 

This section presents the findings of the quantitative survey and compares them with 

theoretical insights derived from the systematic literature review. The objective is to examine 

how the surveyed expert perceptions align with or diverge from the conceptual 

understanding of regional innovation models discussed in academic literature. The 

comparison was made across six key dimensions of four selected models. Responses were 

collected from 18 participants, who rated each model’s relevance, referring to its importance 

in supporting regional innovation, and performance, reflecting how well it is applied in real 

situations. A five-point Likert scale was used, where one indicated a very low score and five 

indicated a very high score. The results show that all six dimensions were viewed as 

moderately to highly important, with average relevance scores generally above three point 

five. However, in most cases, the implementation of these models was rated lower than their 

perceived importance, showing a gap between expectation and practice along with the 

standard deviation (SD) indicating response variability. The result is presented in table 7. 

The findings are organized by dimension, followed by a comparison across the models and 

a review of the differences between relevance and performance. In the following section the 

qualitative data is presented and analyzed by triangulation with qualitative findings.  

 

4.2.1. Conceptual Focus 

The conceptual focus of each regional innovation model was rated by survey respondents, 

showing clear differences in perceived relevance. The Triple Helix model received the 

highest relevance score, around 4.1 out of 5, indicating that collaboration among universities, 

industry, and government is viewed as highly important for regional innovation. Regional 

Innovation Systems (RIS) and Smart Specialisation Strategy (S3) followed with moderately 

high relevance scores, ranging between 3.6 and 3.9. The Cluster model received the lowest 

relevance score, approximately 3.5, despite its long-standing influence in innovation policy. 

 

When respondents were asked about the actual performance of each model in practice, all 

models were rated in the mid-3 range. S3 received a slightly higher performance score, close 
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to 3.4, while clusters were rated slightly lower, around 3.2. These results suggest that while 

the conceptual ideas of these models are considered important, their implementation in real-

world contexts is seen as less effective. This reflects a relevance-performance gap, where 

theoretical value does not always translate into strong outcomes. 

 

When survey findings are considered alongside theoretical insights, a consistent pattern 

emerges. The high relevance given to the Triple Helix model reflects its collaborative focus, 

which aligns with its theoretical importance in today’s innovation ecosystems. The lower 

relevance score for the Cluster model may indicate that its traditional focus on local firms is 

seen as less fitting for a global and digitally connected economy. This is supported by recent 

studies that emphasize the need for broader innovation strategies. Across all models, 

performance scores were lower than relevance scores, echoing the challenge identified in the 

literature of turning strong theoretical ideas into practical success. For example, although 

clusters are often associated with increased innovation output in theory, respondents in this 

study expressed that achieving this potential is difficult in practice. 

 

In summary, the findings suggest that the conceptual strengths of each model are widely 

acknowledged, but effective implementation remains a challenge. The gap between theory 

and practice highlights the need for more integrated approaches, where the strengths of each 

model are applied in ways that respond to contemporary innovation demands. 

 

Table 7: Survey result 

                              

     Model 

 

 

Key 

Dimension 

RIS 

Relevance of 

dimension 

Performance of 

dimension 

Relevance of 

Model 

Performance of 

Model 

Mean STD 

Deviation 

Mean STD 

Deviation 

Mean STD 

Deviation 

Mean STD 

Deviation 

Conceptual 

Focus 

3,89 0,76 3,39 1,04  
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Geographic 

Scope 

3,50 0,71 3,17 0,79  

 

3,81 

 

 

0,24 

 

 

3,33 

 

 

0,19 Actors & 

Stakeholders 

4,00 0,97 3,56 1,04 

Innovation 

Process 

3,94 0,73 3,33 0,91 

Roles and 

activities of 

actors  

3,50 1 3,06 0,87 

Nature of 

interaction 

4,00 0,84 3,50 0,92 

Cluster 

Conceptual 

Focus 

3,50 1,20 3,17 1,10  
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3,41 

 

 

 

 

 

 

0,13 

Geographic 

Scope 

3,94 1,00 3,44 0,92 

Actors & 

Stakeholders 

4,06 0,87 3,56 0,86 

Innovation 

Process 

4,17 0,79 3,44 1,04 

Roles and 

activities of 

actors  

3,50 1 3,06 0,87 

Nature of 

interaction 

3,89 0,83 3,39 0,92 

Smart Specialization 

Conceptual 

Focus 

3,61 0,70 3,44 1,15  

 

 

3,79 

 

 

 

0,20 

 

 

 

3,49 

 

 

 

0,13 
 

Geographic 

Scope 

3,56 0,86 3,72 0,96 

Actors & 

Stakeholders 

4,00 0,84 3,44 0,92 

Innovation 

Process 

4,06 0,80 3,56 0,98 

Roles and 

activities of 

actors  

3,50 1 3,06 0,87 
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Nature of 

interaction 

3,72 0,83 3,33 1,03 

 
 

Triple Helix 

Conceptual 

Focus 

4,06 0,87 3,39 1,04 3,82 0,17 2,89 0,98 

Geographic 

Scope 

3,78 0,88 0,91 
 

Actors & 

Stakeholders 

3,61 0,85 3,06 1,00 

Innovation 

Process 

3,67 1,08 3,28 0,96 

Roles and 

activities of 

actors  

3,50 1 3,06 0,87 

Nature of 

interaction 

3,89 0,83 3,28 1,13 

Hybrid model & Digital consideration 

Hybrid model 3,94 0,87 
      

Digital 

consideration 

4,06 0,73 
      

 

 

4.2.2. Geographic Scope 

This dimension examines the spatial scale at which each model operates, ranging from local 

connections to global linkages. Among the models, the Cluster approach received the highest 

relevance score, approximately 3.9, indicating that clusters are widely seen as models that, 

while grounded in local proximity, can extend across regions or even international 

boundaries. The Triple Helix model followed closely with a score of about 3.8, reflecting its 

ability to function effectively at multiple levels including local, regional, and national. The 

Regional Innovation System (RIS) model was rated slightly lower, at around 3.5, due to its 

specific focus on sub-national regions. Smart Specialisation (S3) scored slightly higher than 

RIS, with a relevance rating of about 3.56. 
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When performance was assessed, S3 was rated as functioning best in terms of geographic 

scale, with a performance score near 3.7. Clusters followed with a performance rating of 

around 3.4, while the Triple Helix and RIS models were rated slightly lower, at 3.3 and 3.2 

respectively. The lower performance score for RIS suggests that maintaining innovation 

activities strictly within regional boundaries may be challenging in an increasingly 

connected world. On the other hand, S3 appears to benefit from its policy-driven framework, 

which may support more effective implementation at the regional level. It was also observed 

that there was greater variation in responses for the Cluster model, possibly indicating 

different interpretations among respondents about the actual geographic scope of clusters in 

practice. 

 

Theoretical insights help to explain these findings. The RIS model is defined by its regional 

orientation, focusing on innovation that is embedded within a specific locality, while also 

acknowledging the relevance of external connections. Clusters are viewed as more 

geographically adaptable. Some are limited to a city or region, while others function through 

networks that connect firms across regions or countries. Smart Specialisation is 

fundamentally a place-based strategy, typically implemented at the regional level, such as 

within the European Union, where S3 strategies are tailored to each region’s context. The 

Triple Helix model is considered multi-scalar, as collaboration among universities, 

industries, and governments can take place at various levels, from local innovation districts 

to national programs. Theory therefore supports the idea that RIS and S3 have a tighter 

regional focus, while Clusters and the Triple Helix operate more flexibly across different 

spatial levels. This is consistent with survey findings, where respondents saw greater 

potential for clusters and Triple Helix to work beyond fixed regional boundaries. The strong 

performance rating for S3 reinforces the notion that clearly defined regional strategies can 

help anchor innovation effectively, a result that aligns with European policy reports noting 

the growing importance of S3 in regional innovation. Conversely, the lower performance of 

RIS reflects concerns in the literature about the limitations of purely regional systems in a 

globally connected economy. 
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In summary, the findings show that geographic scope remains a key factor in the success of 

regional innovation models. While regionally focused models like S3 can produce strong 

outcomes when clearly structured, models such as Clusters and Triple Helix may offer 

greater flexibility by linking local innovation efforts to broader national and international 

networks. The results highlight the need to balance place-based strategies with an awareness 

of the multi-scalar nature of today’s innovation landscape. 

 

4.2.3. Actors and stakeholders 

All four models are understood to involve a broad range of actors in the innovation 

ecosystem, although each emphasizes them differently. In the survey, the Cluster model was 

rated highest in relevance for actor involvement, with an average score of approximately 

4.06. This suggests a strong agreement that successful clusters engage not only firms but 

also suppliers, universities, industry associations, public agencies, and other support 

organizations. Similarly, the Regional Innovation System and Smart Specialisation models 

were also rated highly, both around 4.00. These ratings indicate that these models are seen 

as inclusive, with RIS focusing on a variety of knowledge producers, users, and 

intermediaries, and S3 involving entrepreneurs, small and medium-sized enterprises, 

research institutions, and policymakers in shaping strategy. 

 

Interestingly, the Triple Helix model, which centres on three main actor groups received a 

slightly lower relevance score of around 3.6. This may reflect some uncertainty among 

respondents about whether Triple Helix brings additional value compared to the other 

models, or whether the three actor groups are truly balanced in real-world implementation. 

Performance scores for all models in this area were moderate. Clusters, RIS, and S3 each 

received an average score around 3.5, suggesting that collaboration among actors is being 

achieved to a reasonable extent. However, the Triple Helix model received a lower 

performance score of approximately 3.1, highlighting that in practice, equal collaboration 

among its three sectors remains difficult to achieve. 
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The literature supports these patterns. RIS theory includes a wide range of stakeholders such 

as businesses, universities, public institutions, and intermediaries. While the Cluster model 

emphasizes firms, it also recognizes the role of surrounding support systems like suppliers, 

vocational institutions, and local authorities. The S3 model, through its entrepreneurial 

discovery process, emphasizes bottom-up participation, particularly from businesses and 

innovators, supported by public actors. The Triple Helix, although focused on three specific 

actor groups, has been noted in the literature for not always including other important groups 

like civil society or independent intermediaries. Recent studies have pointed out that in some 

contexts, one actor group often dominates the partnership, which can weaken the intended 

balance. 

 

Survey responses confirm that all models are perceived as multi-actor in nature. However, 

differences in the balance and inclusiveness of actor engagement were noted. While Cluster, 

RIS, and S3 models were seen as highly relevant for their wide involvement of stakeholders, 

the Triple Helix was rated slightly lower, possibly due to its narrower actor base or uneven 

power sharing. Its lower performance score reflects practical challenges in establishing equal 

cooperation, as also noted in academic studies. The middle-range performance of the other 

models suggests that even when many actors are included, their collaboration may not 

always be fully coordinated or effective. This observation echoes theoretical insights that 

broad participation alone does not guarantee strong results unless roles and relationships are 

clearly defined and well managed. 

 

In summary, it was confirmed by both the survey and the literature that involving a wide set 

of actors is essential to innovation. However, achieving true collaboration and balance 

among them, particularly in models like the Triple Helix, remains a challenge in practical 

application. 
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4.2.4. Innovation Process 

The way innovation is generated and diffused was assessed across the four models. The 

Cluster model received the highest relevance score, around 4.17, indicating that co-location, 

collaboration, and supply-chain linkages are widely seen as strong innovation mechanisms. 

Smart Specialisation followed closely with a relevance score of approximately 4.06, 

highlighting the value of the entrepreneurial discovery process. RIS and Triple Helix were 

rated slightly lower, around 3.9 and 3.7, respectively. These findings suggest that while all 

models emphasize interactive innovation, Cluster and S3 are viewed as offering more 

concrete and actionable processes. 

 

Performance scores were more moderate. S3 scored highest at about 3.56, followed by 

Cluster at 3.44. RIS and Triple Helix lagged behind at around 3.33 and 3.28. These results 

indicate that although the innovation processes of Cluster and S3 are appreciated 

conceptually, their implementation is not always consistent. Literature explains these 

variations. RIS relies on continuous learning through interaction, Cluster models depend on 

agglomeration dynamics, S3 emphasizes a structured discovery process, and Triple Helix 

promotes co-creation among academia, industry, and government.  

Although each model supports collaboration, they do so through different mechanisms. The 

slightly abstract nature of RIS and Triple Helix may explain their lower performance scores. 

In general, the findings show that structured innovation processes are valued, but practical 

execution varies depending on regional conditions and capacities.  

 

4.2.5. Role and activities of actors 

Regarding the roles and activities of actors, the survey showed that Cluster and Triple Helix 

models were rated highest in role clarity, each scoring around 3.94. Respondents viewed 

these models as offering well-understood roles for key actors. In Cluster models, firms lead 

innovation while universities and public agencies provide support. Triple Helix clearly 

assigns roles to each helix, though it also encourages overlapping functions. S3 scored 
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around 3.78 and RIS around 3.50, indicating more ambiguity in how roles are defined within 

these models. 

 

Performance scores followed a similar trend. Cluster, S3, and Triple Helix all scored close 

to 3.4, while RIS had the lowest at around 3.06. This suggests that although roles are 

generally defined, actual coordination and role execution are not always successful, 

particularly in RIS. Theory supports this observation. In RIS, actors operate in subsystems 

with intermediaries connecting them, but this complexity can result in unclear 

responsibilities. Cluster models rely on established leadership by anchor firms and 

supportive institutions. S3 requires collaboration between businesses and policymakers, 

though the division of responsibilities may shift during implementation. Triple Helix 

provides a clear triadic structure but also promotes role flexibility, which can be difficult to 

apply effectively. 

 

These findings suggest that while models may assign roles in theory, effective collaboration 

depends on how well these roles are understood and carried out in practice. The consistency 

in role perceptions for Triple Helix reflects its structured concept, but moderate performance 

scores indicate that equal participation among sectors is still challenging. In conclusion, clear 

and coordinated actor roles are essential for a model’s success, and gaps in role 

implementation can limit the effectiveness of innovation efforts. 

 

4.2.6. Nature of Interaction 

This dimension examines how interaction among actors is shaped within each innovation 

model, considering whether relationships are formal or informal, competitive or cooperative, 

and how strong the linkages are. Survey responses indicated that all four models emphasize 

interaction, though with some variation. Regional Innovation Systems (RIS) received the 

highest relevance score, around 4.00, showing that dense regional networks, trust-based 

relations, and institutional connections are viewed as essential in this model. The Triple 

Helix and Cluster models followed closely, both scoring near 3.89, suggesting that their 
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respective approaches to collaboration and network building are also considered important. 

Cluster interactions are often described as combining cooperation and competition, while 

Triple Helix emphasizes continuous engagement among academia, industry, and 

government. Smart Specialisation (S3) was rated slightly lower, around 3.72, possibly 

because its interactions are more structured through policy instruments and may be seen as 

less spontaneous or organic. 

 

Performance scores followed a similar trend. RIS again scored highest, around 3.50, 

indicating that many regions are managing to build functioning local networks. Cluster and 

S3 models were close behind, at about 3.39 and 3.33 respectively, while Triple Helix scored 

the lowest at approximately 3.28. These results suggest that while the importance of 

interaction is widely recognized, actual implementation varies, especially for more complex 

models like Triple Helix. The range in responses also points to differences across regions, 

where some appear to have stronger interactions than others. 

 

Theoretical perspectives support these findings. RIS highlights both formal and informal 

connections built on trust and social capital, where local relationships and shared 

understanding encourage the free flow of knowledge. Clusters are also interaction-heavy, 

involving structured partnerships like supply relationships and informal networks such as 

business associations. A unique feature of clusters is that interaction often includes both 

collaboration and competition, which can drive innovation. In S3, interactions are typically 

organized through formal consultations, policy meetings, or working groups led by public 

authorities, often focused on identifying and developing regional priorities. These 

interactions are designed to be inclusive, but their top-down structure may limit spontaneity. 

Triple Helix promotes continuous exchange among its three key sectors, ideally through 

hybrid spaces like innovation labs and incubators. While this model encourages deep 

collaboration, it relies heavily on a collaborative culture that may not be equally present in 

all regions. 
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In summary, the data and theory together show that strong interaction is a shared priority 

across all models, but the form and success of these interactions depend on how they are 

structured and embedded in each regional context. RIS appears to have the most success in 

achieving effective interaction, possibly due to its emphasis on local social capital. 

Meanwhile, the ideal of balanced and sustained collaboration in Triple Helix settings 

remains more difficult to realize consistently. 

 

4.2.7. Model-Wise Analysis 

Each innovation model was examined to understand where it performs well and where it 

faces limitations across six key dimensions. The analysis used average survey scores 

alongside insights from existing literature to build a full picture of how each model is 

perceived and implemented. 

 

The RIS model was seen as strong in areas such as engagement of actors and quality of 

interactions, both receiving high relevance scores. Respondents widely agreed that RIS 

involves a diverse set of institutions and relies on trust-based collaboration. Innovation 

processes within RIS were also rated positively, confirming that its emphasis on interactive 

learning is valued. Performance was highest for enabling interactions, implying that regional 

systems are relatively effective in supporting collaborations. However, the model was rated 

lower on role clarity, both in theory and practice. This suggests that in many regions, roles 

like coordination by government or support from intermediaries are not clearly defined or 

consistently carried out. Geographic scope also received lower performance scores, possibly 

due to challenges in confining innovation to a strictly regional level, especially in an 

increasingly globalized environment. 

 

The cluster model was most highly rated in terms of how innovation is driven. It received 

the highest relevance score of all models for its innovation process. This shows that 

proximity, knowledge sharing, and competition among firms are widely viewed as powerful 

drivers of innovation. Strong ratings were also given for actor engagement and clarity of 
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roles, confirming that stakeholders such as universities and public agencies are considered 

essential alongside firms.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7: Relevance and performance of key dimensions according to model 

 

These strengths were supported by solid performance scores in actor involvement and role 

execution. However, the model’s conceptual focus received the lowest relevance rating, 

indicating that some respondents saw it as less aligned with broader innovation strategies. 

This might reflect a view that clusters are more focused on firm behaviour than systemic 

planning. Variation in responses was significant, particularly for how roles are carried out, 

suggesting that while some regions have strong cluster performance, others may not 

experience the same benefits. 
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S3 received positive ratings in several areas. It was viewed as particularly effective in 

applying strategies within a clear geographic scope, likely due to structured policy initiatives 

in many regions. Its innovation process, driven by the Entrepreneurial Discovery Process, 

was also rated highly. Respondents recognized the importance of collaboration among 

entrepreneurs, government, and research institutions. Performance ratings were generally 

strong across all areas, showing that many regions are seeing positive outcomes from S3-

based strategies. The model's conceptual focus and geographic scope were rated lower, 

perhaps because the strategy is still being understood or because its focus is limited to 

regional priorities. Some responses showed differences in how effectively stakeholder roles 

are implemented, suggesting that while the strategy works well in certain contexts, results 

can vary. 

 

The Triple Helix model was recognized for its strong conceptual approach. It received one 

of the highest relevance scores for its vision of collaboration among universities, industries, 

and government. Respondents also valued the flexible nature of roles in this model, where 

institutions can take on new responsibilities. However, its performance ratings were 

consistently among the lowest. Many regions appear to find it challenging to put the model 

into practice, particularly in achieving equal and productive partnerships across the three 

sectors. Lower scores in areas such as actor involvement, innovation process, and 

collaboration suggest that while the concept is compelling, it can be difficult to implement 

effectively without the right conditions or support structures. The model’s broad 

applicability was viewed positively, but the lack of a clear regional focus may make it harder 

to apply in specific local contexts. The wide variation in responses indicates that experiences 

with the model differ significantly across regions. 

 

The analysis shows that each model has specific strengths. Clusters are effective in driving 

innovation through firm activity. Triple Helix is valued for its conceptual clarity and focus 

on cross-sector collaboration. RIS is recognized for encouraging wide-ranging interaction, 

while S3 performs well due to its structured strategy and emphasis on stakeholder 

engagement. The weaknesses tend to reflect areas the models focus less on. For example, 

Triple Helix lacks a strong place-based structure, and clusters may not fully address 
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institutional or policy dimensions. These findings reflect a shared view in the literature that 

no single model captures all aspects of regional innovation. Instead, each contributes a 

different piece of the puzzle. For a fuller understanding, insights from all four models can 

be combined to support more comprehensive innovation strategies. 

 

 

4.2.8. Comparison of Overall Relevance and Performance of Models 

The four innovation models were compared based on their average relevance and 

performance across six key dimensions. The survey results showed that all models were 

rated within a narrow range for both relevance and performance. Relevance scores ranged 

from 3.79 to 3.92, while performance scores ranged from 3.30 to 3.49 on a five-point scale. 

These results suggest that each model is seen as moderately important for regional 

innovation and is viewed as performing at a fairly consistent level. The small differences in 

scores indicate that no model is regarded as significantly more relevant or more effective 

than the others. 

 

 

Figure 8: Overall Relevance and Performance of Models 
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Among the models, the Cluster model received the highest relevance score of 3.92 and a 

strong performance score of 3.41. This reflects continued support for the idea of industrial 

concentration as a driver of innovation. The Triple Helix and Regional Innovation System 

models followed closely in relevance, with scores of 3.82 and 3.81, respectively. However, 

both models received lower performance ratings, suggesting that while their concepts are 

valued, practical implementation may be more challenging. Smart Specialisation was rated 

lowest in relevance at 3.79, but highest in performance at 3.49. This may indicate that 

although the model is still relatively new and not yet fully embraced conceptually, it has 

shown measurable results where it has been applied. The small differences in scores, along 

with low standard deviations, support the idea that these models are viewed as 

complementary rather than competing. In practice, many regions appear to draw from 

several models at once, combining strategies to build more comprehensive innovation 

systems. 

 

5. Discussion  

This chapter presents a comprehensive interpretation of the findings derived from both the 

systematic literature review and the empirical survey. This chapter presents a detailed 

analysis of the study’s findings by examining the convergence and divergence observed 

among the key regional innovation models. It further explores the development of a hybrid 

model incorporating digital-era considerations, reflecting the complexities of contemporary 

innovation ecosystems. The discussion then systematically addresses the research questions 

by synthesizing theoretical and empirical insights. Finally, the chapter outlines the 

theoretical and policy implications derived from the findings, acknowledges the study’s 

limitations, and proposes directions for future research. This comprehensive approach aims 

to deepen the understanding of how regional innovation models contribute to innovation and 

development in practice. 
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5.1. Converging and diverging patters across models 

Several shared and differing patterns have been identified across the four regional innovation 

models. All models agree that innovation is not a linear process but a complex, interactive 

activity. This common view is reflected in the emphasis placed on collaboration, knowledge 

exchange, and networks. Survey results confirm that dimensions related to cooperation, such 

as actors, processes, and interactions, were rated highly across all models. In practical terms, 

all models were viewed as moderately effective, with no major differences in overall 

performance. The small variation in average scores suggests that each model holds value 

and is actively used in regional innovation strategies. Often, elements from different models 

are combined in practice, such as applying smart specialisation strategies through cluster 

development or Triple Helix partnerships. 

 

Despite this shared foundation, each model remains distinct in focus and practical outcomes. 

Leadership structures vary: clusters centre on firms, RIS and S3 highlight the role of policy, 

and Triple Helix promotes balanced participation across sectors. Views also differ on 

geography. RIS and S3 are seen as region-specific, while clusters and Triple Helix extend 

beyond regional boundaries. Models also differ in how interaction occurs. Clusters and RIS 

rely more on organic development, while S3 and Triple Helix involve structured planning. 

These differences affect how effectively models are applied. Triple Helix, while 

conceptually strong, showed a larger gap between its relevance and performance. In contrast, 

the cluster model performed closer to expectations, and S3 in some cases outperformed its 

perceived relevance, especially in implementation. 

 

Each model has particular strengths. Clusters are effective in supporting firm-based 

innovation. RIS supports institutional coordination, S3 helps focus resources on key areas, 

and Triple Helix encourages collaboration between sectors. However, limitations also exist. 

For example, Triple Helix partnerships may not be balanced, and S3 can overlook informal 

innovation. These results support the idea that no single model addresses all innovation 

challenges on its own. 
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The survey and literature both support a move toward a more integrated model. A hybrid 

framework combining the strengths of all four models was rated highly by experts. Many 

respondents noted that such integration could address the weaknesses of individual 

approaches. In conclusion, innovation systems are best supported through a flexible and 

inclusive model. This hybrid approach would combine the strategic coordination of RIS, the 

industrial connectivity of clusters, the focus of S3, and the collaborative structure of the 

Triple Helix. The evidence points to integration as a practical and necessary path for regional 

innovation in a complex and digital world. 

5.2. Hybrid Framework 

Based on the comparative analysis, a hybrid framework for regional innovation model is 

proposed. This model brings together the most effective elements of the Regional Innovation 

System (RIS), Cluster, Smart Specialisation Strategy (S3), and Triple Helix models, with 

added attention to digital developments. It aims to offer a more practical and comprehensive 

framework for supporting regional innovation. 

 

Systemic coordination from RIS has been included to ensure that local institutions such as 

development agencies and intermediaries are enabled to align innovation activities. Policies 

and support structures such as incubators and training programs are expected to be provided. 

Regional systems are encouraged to remain open by connecting to global knowledge flows, 

as suggested by (Grillitsch et al., 2019). This coordination helps maintain stability while 

allowing creativity to emerge organically. The value of clustering is also acknowledged. 

Industrial clusters are expected to be supported through networking platforms and shared 

resources, allowing co-located firms and suppliers to exchange knowledge and grow through 

competition and collaboration (Porter, 1998b). Unlike standalone approaches, these clusters 

are embedded within broader systems that include universities and government agencies, 

avoiding isolated development. The strategic approach of S3 has been adopted to help 

regions focus on selected priority areas based on local strengths. These priorities are 

identified through the Entrepreneurial Discovery Process, involving businesses, researchers, 

and policymakers (Foray et al., 2011). Once established, targeted resources are allocated to 

strengthen the relevant clusters and institutions. Inter-regional learning is encouraged to 
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avoid stagnation or path dependency (Balland et al., 2019). Cross-sector collaboration from 

the Triple Helix model has been included to encourage innovation through partnerships 

between universities, industries, and governments (Etzkowitz, 2008). These partnerships are 

to be structured around specific goals, such as co-funded research centres or innovation 

councils. Civil society may also be engaged in line with Quadruple Helix thinking 

(Carayannis and Campbell, 2009), helping to ensure that innovation meets public needs. 

 

Finally, digital infrastructure and tools are treated as essential components of this model. 

Digital platforms are used to connect stakeholders across locations, support online 

collaboration, and expand access to innovation resources. High-speed internet, data 

platforms, and remote collaboration technologies are promoted to reduce geographic 

constraints and improve innovation outcomes (Lamotte, 2025; Leydesdorff, 2018). These 

tools are integrated across all elements of the model, enabling traditional systems to adapt to 

modern realities. 

 

In conclusion, the hybrid model connects the coordination capacity of RIS, the industry focus 

of clusters, the strategic targeting of S3, and the cross-sector governance of the Triple Helix, 

supported by digital technologies. It is designed to reflect how successful regions already 

operate by combining multiple approaches. As highlighted by Broekel et al. (2021), such 

integration is necessary to meet the complex demands of innovation in the current era. 

Through this model, regional innovation can be made more resilient, inclusive, and globally 

connected. 

 

5.3. Addressing research questions 

This section answers the research questions set out at the beginning of the study. Each sub-

question is addressed using findings from both the literature review and the survey. The 

insights are then brought together to answer the main research question. 
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5.3.1. SQ1. Which regional innovation models are identified in the literature? 

The search for regional innovation models in the literature was initiated at the start of the 

review process. In the initial stage, a total of 29 different models or concepts were identified 

as given in table 1. As the analysis progressed, four models were selected for detailed 

examination based on their prominence and frequency of discussion in the literature. These 

models, Regional Innovation System, Cluster, Smart Specialisation, and Triple Helix were 

chosen as the foundation for the thesis. Other popular frameworks, such as Industrial 

Districts, Learning Regions, etc., were also noted in the literature but compared to others 

selected four models hold the most attention and found to be most studied.  

 

5.3.2. SQ2. How is each model characterized across the analytical dimensions? 

Each of the four innovation models is defined by specific features across six dimensions: 

conceptual focus, geographic scope, actors, innovation process, roles, and interaction nature 

as given in table 5. These profiles were drawn from the literature and confirmed by survey 

results. 

 

The RIS emphasizes regional learning through institutional networks (Asheim et al., 2011). 

It focuses on interactive, trust-based processes among firms, universities, and policymakers. 

Roles are defined, and innovation is shaped by both formal structures and informal networks 

within the region. The Cluster model highlights geographic concentration of related firms as 

a driver of innovation (Porter, 1998b). Firms lead the process, supported by universities and 

local institutions. Innovation emerges through competition, collaboration, and knowledge 

exchange, often in informal settings. S3 focuses on identifying and supporting regional 

strengths through structured planning and EDP (Foray et al., 2011). The public sector 

coordinates, while businesses and universities implement targeted projects. Interaction is 

formal, goal-driven, and aligned with regional priorities. The Triple Helix model centres on 

collaboration among universities, industry, and government (Etzkowitz, 2008). It operates 

at multiple scales, with overlapping roles and formal partnerships designed to integrate 

knowledge and action across sectors. 
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These characterizations, drawn from the literature, were largely supported by the survey data 

in terms of emphasis and the presence of core elements. However, the survey also provided 

insights into how practitioners perceive the practical effectiveness of each model. It was 

confirmed that all four models involve multiple actors and are built on interactive processes, 

which aligns with the theoretical foundations found in the literature. At the same time, the 

survey revealed some important distinctions in how each model is understood and applied 

in practice. For instance, the conceptual focus of the cluster model was rated as less relevant 

compared to others, suggesting that some practitioners view its emphasis on firm 

agglomeration as less suited to current innovation dynamics. Similarly, while the Triple 

Helix model was highly valued in theory for promoting collaboration among university, 

industry, and government, respondents indicated that achieving balanced partnerships 

among these actors remains challenging in real-world settings. 

 

By integrating insights from both the literature and the survey, a nuanced understanding of 

each model has been developed. The Regional Innovation System is characterized as a 

systemic and regionally grounded model with a balanced set of actors and strong emphasis 

on learning through networks. The Cluster model is seen as driven by firms, shaped by 

agglomeration, and based on competitive as well as cooperative interactions with market-

led roles. The Smart Specialisation Strategy is defined by a policy-led and region-specific 

approach that brings together entrepreneurial actors in a structured and strategic process. The 

Triple Helix model is marked by its collaborative focus, adaptability across different scales, 

involvement of three key actor types, and a networked process in which roles are shared and 

overlapping. 

 

Together, these findings answer SQ2 by providing a clear comparative profile of how each 

model is structured and how it operates across key dimensions, both conceptually and in 

practice. 
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5.3.3. SQ3. What insights emerge when these models are compared across the 

analytical dimensions in relation to regional innovation and development? 

The comparative analysis across the models reveals several important insights about how 

they align and differ, and what these patterns suggest for regional innovation and 

development. 

 

First, a shared foundation was observed across all models. Despite differences in 

terminology and emphasis, each model recognises that innovation is a complex and 

interactive process involving knowledge exchange, networks, and collaboration. The 

importance of involving multiple actors and building connections was consistently 

highlighted. This reinforces the view that innovation is not an isolated activity, but rather a 

collective process shaped by engagement among firms, institutions, and individuals. The 

survey results confirmed this convergence, showing that dimensions such as innovation 

process and interaction were rated as highly relevant across all models. 

 

Second, it was found that each model offers unique strengths in different areas. For example, 

the Cluster model places strong emphasis on firm dynamics and market competition, while 

the Triple Helix model contributes a clear conceptual focus on cross-sector collaboration. 

RIS is particularly effective in drawing attention to the role of context and institutional 

networks, and S3 brings strategic direction by guiding regions to invest in selected priority 

areas. These strengths are not seen as conflicting, but as complementary. Regions can benefit 

from combining them, thereby enhancing the impact of innovation strategies through a more 

holistic approach. This is consistent with policy literature that suggests blended strategies 

are often more successful (Capello and Kroll, 2016). 

 

At the same time, divergent emphases across the models point to potential gaps when any 

one framework is used in isolation. For example, focusing solely on clusters may overlook 

the role of universities or community engagement. Relying only on the Triple Helix may 

miss the influence of market forces. S3 without cluster mechanisms may lack the bottom-up 
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energy needed to turn strategy into action. These differences indicate that weaknesses in one 

model can be balanced by strengths in another. This finding supports the argument for an 

integrated or hybrid approach. 

 

Differences were also noted in how each model approaches geographic scale. While RIS and 

S3 are grounded in regional contexts, the Cluster and Triple Helix models are more flexible 

and can operate across local, national, or international levels. This implies that regions 

should aim to build strong internal systems while also maintaining connections to external 

sources of knowledge and collaboration. For example, a RIS might support local learning 

networks, while cluster participation can link firms to global supply chains or innovation 

hubs. 

 

A further insight concerns the relationship between perceived relevance and actual 

performance. The Triple Helix, though valued in theory, was found to be more difficult to 

implement effectively. In contrast, Cluster and S3 models performed closer to or above 

expectations in certain dimensions. This suggests that while some models bring long-term 

potential, others offer quicker and more visible results. Regional planners may benefit from 

recognising these different timeframes: clusters may deliver early outcomes such as startup 

activity, while deeper cultural changes from Triple Helix collaborations take longer to 

achieve. A balance between short-term gains and long-term capacity building is therefore 

recommended. 

 

Finally, broad support was observed for a hybrid or combined approach with considering 

digital technologies as an integrated actor. Both the literature and survey responses reflected 

agreement that the strengths of each model should be brought together. Rather than debating 

which model is best, the focus should be on how elements from all models can be integrated 

effectively. For example, S3 strategies could be developed through Triple Helix 

collaboration, while cluster organisations might serve as intermediaries within a broader RIS 

framework. This kind of flexible and inclusive approach appears better suited to the 

complexity of modern innovation systems. Examples such as Silicon Valley illustrate the 
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benefits of combining strong firm networks, collaborative governance, systemic support, and 

strategic focus (Etzkowitz, 2019). 

 

In conclusion, the comparative findings show that each model contributes valuable 

perspectives to understanding regional innovation. No single model dominates across all 

dimensions, but together they help explain how innovation systems function and evolve. For 

regional development, the most effective strategy is likely to be one that draws on all four 

models, combining interactive networks (RIS), business dynamics (Cluster), strategic 

priorities (S3), and collaborative governance (Triple Helix) and all of them linked through 

digital connectivity to build a resilient and adaptable innovation ecosystem. 

 

5.3.4. Main Research Question: How do key regional innovation models influence 

regional innovation and development? 

The findings suggest that the four regional innovation models influence regional innovation 

and development in complementary ways. Each model contributes a distinct function to the 

broader innovation ecosystem. 

 

RIS strengthens regional innovation by improving institutional infrastructure and enhancing 

connections among local actors. Knowledge is exchanged more effectively, and institutions 

align with regional needs, which supports firm growth and innovation outputs. Clusters 

contribute by concentrating related firms and industries in one location, enabling both 

competition and collaboration. This environment boosts productivity, knowledge spillovers, 

and regional competitiveness. S3 brings strategic focus by aligning regional strengths with 

targeted investments. Through coordinated efforts among firms, governments, and 

universities, regions are guided toward specialized innovation paths, supporting structural 

economic transformation. Triple Helix enhances collaboration across sectors. Its influence 

is seen in stronger partnerships between academia, government, and industry, which 

supports innovation governance and responsiveness to regional challenges.  
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In summary, the key regional innovation models influence regional innovation and 

development by shaping the networks of actors, the focus of efforts, and the mechanisms of 

collaboration in a region. These models have been used as practical tools and guiding 

frameworks that help regions organise their innovation efforts. When applied, often in 

combination, these models contribute to the development of stronger innovation ecosystems. 

These ecosystems are marked by active knowledge exchange, competitive specialisation, 

public-private collaboration, and strategic adaptability. As a result, higher levels of 

innovation activity have been observed, including the creation of new firms, technologies, 

and patents, which support broader economic growth and competitiveness. 

 

It has been shown that a better understanding and application of these models can lead to 

more effective innovation policies. In today’s digital and interconnected world, it has also 

become evident that an integrated approach, as proposed in the hybrid model, provides the 

most relevant and impactful path. Through such integration, innovation systems are more 

closely aligned with the complex nature of development, allowing regions to respond more 

effectively to both local and global challenges.  

 

5.4. Theoretical Implications 

This study presents several theoretical implications for the field of innovation studies and 

regional development. First, by applying a comparative framework across four established 

models, a step has been taken toward building a more integrated theory of regional 

innovation. Although RIS, Cluster, S3, and Triple Helix have developed separately, often 

within different academic communities (Moulaert and Sekia, 2003), the findings suggest that 

these models share important conceptual ground when analyzed through common 

dimensions. It has been shown that theoretical integration is possible and valuable. Concepts 

such as institutional thickness from RIS, agglomeration from Cluster theory, entrepreneurial 

discovery from S3, and network governance from the Triple Helix can be brought together 

into a more comprehensive understanding of regional innovation. The proposed hybrid 

model reflects this idea and offers a pathway toward bridging traditionally separate 

approaches. 
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Second, the importance of context and scale in innovation theory has been highlighted. Each 

model approaches geographic scale differently, with RIS and S3 focused on the regional 

level, while Clusters and Triple Helix are more flexible and often operate across national or 

global networks. These differences suggest that innovation systems should not be viewed as 

closed or strictly local. Theories such as RIS could be expanded by incorporating external 

linkages, as suggested by (Trippl and Isaksen, 2016). The idea of multi-scalar innovation 

systems, where local and global knowledge flows are coordinated, has been supported by 

the work of (Grillitsch et al., 2019). These strengthens the argument that innovation theory 

should reflect the reality of nested and networked systems. 

 

Third, digital transformation has been shown to carry significant implications for regional 

innovation theory. By including digital considerations in the hybrid model, the research 

demonstrates that classical theories must evolve. The meaning of proximity, which is central 

to both RIS and Cluster models, is being reshaped by digital connectivity (Lamotte, 2025). 

While face-to-face interaction remains essential for trust and tacit knowledge sharing, virtual 

platforms can also enable innovation and may substitute for physical proximity in some 

cases. Concepts like virtual clusters or digital RIS are now relevant and should be integrated 

into updated theoretical frameworks. This shift is consistent with literature on the impacts of 

the Fourth Industrial Revolution (Leydesdorff, 2018), which emphasizes the growing role of 

digital networks in innovation systems. Triple Helix collaboration, for example, can now 

take place through digital platforms, which expands the model beyond its original regional 

focus. 

 

Finally, the study contributes to theory building by using a dimensional comparative 

framework. It has been shown that applying a consistent set of analytical dimensions across 

models helps clarify theoretical similarities and differences. This approach serves as a useful 

method for comparing and synthesizing theories and could be applied to other models such 

as Open Innovation or Innovation Ecosystems. It offers a structured way to identify common 

foundations and reduce fragmentation in innovation theory, as encouraged by (Moulaert and 

Sekia, 2003).  
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In conclusion, these insights point toward a shift from isolated models to a more ecosystem-

based understanding of innovation, which better reflects the complexities faced by regions 

today as they respond to digital change, globalization, and the demand for sustainable 

development. 

5.5. Policy Implications  

The findings from this study offer several key implications for regional innovation policy. 

The core message is that regional innovation strategies should not rely on a single model but 

instead adopt an integrated approach. A hybrid strategy that combines elements of different 

models has been shown to be more effective in addressing the complex and interconnected 

nature of innovation systems. Policies should be designed to support collaboration, strategic 

focus, strong institutional coordination, and digital integration. 

 

First, regional innovation policy is encouraged to shift toward a hybrid framework. Rather 

than selecting one model, elements from all four can be combined. This approach aligns with 

practices a successful region might follow where models are used in combination, often 

without being explicitly labelled. 

 

Second, the role of coordination at the regional level should be strengthened. Innovation 

intermediaries or regional agencies can ensure better connectivity, reduce duplication, and 

link key actors such as universities, firms, and public bodies. Policies that support these 

functions through funding and governance authority can improve the effectiveness of RIS 

structures.  

 

Third, cluster development should be aligned with broader strategies. Policies should not 

only target firms but also include universities and government agencies. For instance, if a 

green energy cluster is prioritized, complementary investments in university research and 
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public infrastructure should be made. International linkages should also be supported to keep 

clusters competitive and outward-looking. 

 

Fourth, smart specialisation principles can guide strategic focus. Even outside the EU, 

regions can benefit from concentrating efforts on a few priority domains. These should be 

selected through inclusive processes such as entrepreneurial discovery, and policies should 

remain flexible to adjust priorities over time. Some space should also be left for open and 

unexpected innovation to avoid rigidity. 

 

Fifth, cross-sector partnerships should be enabled through policy. Triple Helix collaboration 

can be supported by co-funded innovation projects, shared spaces, and personnel exchange 

programs. Simplifying administrative barriers and encouraging joint initiatives can help 

improve implementation of these collaborations, which are often strong in theory but harder 

to realize in practice. 

 

Digital tools and skills must also be treated as essential components of innovation policy. 

Investment in broadband, virtual collaboration platforms, and digital upskilling programs 

can help connect regional actors and extend participation. Traditional models like RIS or 

clusters can be updated through digital platforms, making innovation systems more inclusive 

and effective in a globalized context. 

 

Lastly, monitoring and adaptation should be built into innovation policy. Policymakers are 

encouraged to use mixed methods to evaluate progress and adjust strategies. Indicators such 

as collaboration frequency, cluster performance, and triple helix engagement can guide 

decision-making. Adaptive management can help maintain policy relevance and 

effectiveness over time, as also proposed in the smart specialisation approach. 

 

In summary, regional innovation policy should be approached as a dynamic and integrated 

process. By drawing from the strengths of RIS, Cluster, S3, and Triple Helix models, regions 
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can create robust and adaptable innovation ecosystems that support long-term development 

and competitiveness. 

 

 

 

5.6. Limitations and future research 

Several limitations have been identified in this study that should be acknowledged. First, the 

survey conducted involved a small sample of 18 expert respondents. Although their insights 

were valuable, they may not fully represent the diversity of views across sectors or regions. 

For instance, academic voices may have been more prominent, while perspectives from 

industry or government may have been less included. To strengthen the findings, future 

research should include a larger and more varied group of participants, such as policymakers, 

entrepreneurs, and cluster managers from different geographic areas. 

 

Second, the analysis was carried out without focusing on specific geographic contexts. This 

neutral approach allowed for general conclusions, but it may have overlooked how the 

effectiveness of each model can differ depending on the regional setting. Some models may 

be more appropriate in certain environments. For example, the Triple Helix may be more 

effective in regions with strong academic institutions, while cluster approaches might be 

more suitable where a strong industrial base already exists. Future research should explore 

how these models function in different contexts, such as comparing advanced regions with 

those that are still developing. 

 

Third, the interpretation of qualitative and quantitative data in this study involved some 

subjectivity. Although both sources were treated with equal importance, the categorization 

and interpretation may reflect certain assumptions. Future studies could use more structured 

methods, such as the Delphi technique, to collect and validate expert perspectives more 
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formally. Moreover, all the dimensions were given same importance. But in real scenarios 

some might be less important than others,  

 

It should also be noted that the proposed hybrid model remains conceptual and has not been 

tested in practice. It has been developed through theoretical insights and expert feedback, 

but how it works in actual regional settings remains unknown. Future research could attempt 

to implement and assess the model in specific regions. This could involve developing 

assessment tools to evaluate how well a region aligns with the components of the hybrid 

model or conducting case studies that examine the challenges and outcomes of integration. 

 

Finally, this research is the selection of only four regional innovation models for comparative 

analysis. While these models are widely cited and foundational in the field of regional, the 

exclusion of other emerging or less dominant frameworks may have constrained the scope 

of analysis. Models such as the Quintuple Helix, Open Innovation ecosystems, or Mission-

Oriented Innovation Policies have also gained academic and policy attention and could 

provide additional insights, especially in the context of environmental sustainability and 

digital transformation. 

 

In conclusion, this study provides useful insights into regional innovation models, but 

several limitations must be addressed in future research. Expanding the empirical base, 

introducing context-specific studies, applying different established techniques, and testing 

the hybrid model in real settings can deepen understanding and guide more effective 

innovation policy and practice. 
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6. Conclusion 

This study was conducted to examine how key regional innovation models influence 

regional innovation and development. A systematic literature review of 133 academic 

sources was combined with an expert survey to compare four widely recognized models: 

Regional Innovation System (RIS), Cluster, Smart Specialisation Strategy (S3), and Triple 

Helix (TH). These models were analyzed using six dimensions: conceptual focus, 

geographic scope, involved actors and stakeholders, innovation process, roles and activities 

of actors, and the nature of their interaction. 

 

The comparative analysis showed that while the models share common principles such as, 

the importance of collaboration and systemic approaches, they differ in structure, focus, and 

application. For example, the RIS model places emphasis on institutional coordination and 

learning within regions, while the Cluster model focuses more on firm-level competition and 

spatial proximity. The S3 approach is primarily guided by policy and prioritizes regional 

strengths, whereas the Triple Helix model highlights coordinated interaction among 

universities, industries, and government bodies. 

 

One of the main contributions of this research is the alignment of theoretical insights with 

practitioner experiences. The six-dimensional framework made it possible to examine how 

concepts found in literature correspond with real-world applications. Areas of agreement 

added strength to the conclusions, while areas of difference highlighted challenges in 

practice, such as the difficulty in achieving equal partnerships in the Triple Helix or the 

limited involvement of certain actors in some cluster initiatives. 

 

A hybrid model was developed based on the findings. This model combines strengths from 

each of the four traditional approaches and also includes elements that reflect current 

challenges related to digital transformation. It emphasizes the need for governance that is 
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inclusive, responsive, and supported by digital tools, so that regional innovation can better 

align with local capacities and opportunities. 

 

Some limitations were acknowledged. Only four models were selected for analysis, which 

may have left out other relevant frameworks. The survey sample was relatively small, which 

may affect the broader applicability of the results. These limitations point to possible 

directions for future research, such as examining additional models, applying the framework 

in different regional contexts, or exploring how innovation systems evolve over time. 

 

In summary, this thesis provides insights into how regional innovation is shaped by different 

models and presents a comparative framework that can support both academic study and 

policy planning. As regions continue to face complex innovation challenges, selecting and 

adapting models based on local needs and available evidence will be important for designing 

effective innovation strategies. 
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Appendix 1. Survey Questions 

Conceptual Focus (The conceptual focus of an innovation model is defined by its core idea of how 

innovation is organized and stimulated. It is understood as the primary lens through which the 

innovation process is viewed in each model.) 

Please rate each of the following innovation attributes on two aspects: 

1. Relevance – How important is this for supporting regional innovation? 

2. Performance – How well is this feature implemented in practice? 

1 = Very low; 2 = Low; 3 = Moderate; 4 = High; 5 = Very High 

 

Innovation attributes Parameter 

Ranking Scale 

Very 

low 
Low 

Moder

ate 
High 

Very 

High 

1. Innovation results 

from interactions 

among regional 

actors, shaped by 

local learning and 

supportive 

institutions 

Relevance 1 2 3 4 5 

Performance 1 2 3 4 5 

2. Innovation happens 

when many related 

firms are located 

close together and 

compete with each 

other 

Relevance 1 2 3 4 5 

Performance 1 2 3 4 5 

3. Innovation arises 

from choosing a few 

key areas where a 

region has unique 

strengths, using local 

knowledge and 

entrepreneurship to 

guide innovation 

Relevance 1 2 3 4 5 

Performance 1 2 3 4 5 

4. Innovation is driven 

by ongoing 

collaboration among 

Relevance 1 2 3 4 5 
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Geographic Scope (This dimension is concerned with the spatial scale at which each model is 

applied and the extent to which it is linked to geographic boundaries. For example, the geographic 

scope can be an administrative unit such as city or two or more cities forming a region or country 

or even cross-country. RIS & S3considers Region as their geographic scope, Cluster ranges from 

regional to cross border and Triple helix is open to any geographic scale) 

Please rate each of the following innovation attributes on two aspects: 

1. Relevance – How relevant is the innovation model’s geographic scope for supporting innovation? 

2. Performance – How well is this feature implemented in practice? 

1 = Very low; 2 = Low; 3 = Moderate; 4 = High; 5 = Very High 

universities, 

businesses, and 

government, 

working together in 

a networked and 

evolving process 

Performance 1 2 3 4 5 

Innovation attributes Parameter 

Ranking Scale 

Very 

low 
Low 

Moder

ate 
High 

Very 

High 

5. RIS – The model 

focuses on regional 

or sub-national 

innovation systems. 

 

Relevance 1 2 3 4 5 

Performance 1 2 3 4 5 

6. Cluster – The model 

operates from 

regional to cross-

border firm 

networks. 

Relevance 1 2 3 4 5 

Performance 1 2 3 4 5 

7. S3 – Innovation 

strategy is place-

based and tailored to 

local context. 

Relevance 1 2 3 4 5 

Performance 1 2 3 4 5 
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Actors and stakeholders (This dimension is used to identify the key actors or organizations involved 

in each model, indicating who is considered a participant in the innovation system or network 

according to each model) 

Please rate each of the following innovation attributes on two aspects: 

1. Relevance – How significant is the involvement of different actors in shaping regional innovation? 

2. Performance – How appropriately is the involvement of actors performing in practical regional 

innovation approaches? 

1 = Very low; 2 = Low; 3 = Moderate; 4 = High; 5 = Very High 

8. Triple Helix – The 

model is applicable 

at local, national, 

and global levels. 

 

Relevance 1 2 3 4 5 

Performance 1 2 3 4 5 

Innovation attributes Parameter 

Ranking Scale 

Very 

low 
Low 

Moder

ate 
High 

Very 

High 

9. Innovation systems 

include knowledge 

creators (like 

universities, R&D 

centers) and users 

(like companies, 

SMEs), connected by 

support bodies and 

guided by regional 

policymakers. 

 

Relevance 1 2 3 4 5 

Performance 1 2 3 4 5 

10. Innovation is led by 

firms in related 

industries, while 

suppliers, customers, 

universities, 

associations, public 

agencies, and 

investors support their 

efforts 

Relevance 1 2 3 4 5 

Performance 1 2 3 4 5 
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Innovation Process (This dimension is used to describe how innovation is generated, learned, and 

diffused in each model, focusing on the nature of the innovation process and its key characteristics.) 

Please rate each of the following innovation attributes on two aspects: 

1. Relevance – How important is this for supporting regional innovation? 

2. Performance – How well is this element implemented in practice? 

1 = Very low; 2 = Low; 3 = Moderate; 4 = High; 5 = Very High 

11. Entrepreneurs, 

especially small and 

medium-sized 

enterprises (SMEs) 

play a central role in 

identifying and 

shaping innovation 

priorities, supported 

by universities, public 

bodies, and 

intermediaries. 

Relevance 1 2 3 4 5 

Performance 1 2 3 4 5 

12. Universities, 

industries, and 

governments share 

innovation roles 

equally and flexibly. 

Relevance 1 2 3 4 5 

Performance 1 2 3 4 5 

Innovation attributes Parameter 

Ranking Scale 

Very 

low 
Low 

Moder

ate 
High 

Very 

High 

13 Innovation relies on 

collective learning 

and sharing both 

practical (tacit) and 

formal (codified) 

knowledge through 

interactive networks 

among the regional 

actors 

Relevance 1 2 3 4 5 

Performance 1 2 3 4 5 
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Role & Activities (This dimension is concerned with the functional roles assigned to different actors 

and the activities carried out by them within the innovation system as described by each model) 

Please rate each of the following innovation attributes on two aspects: 

1. Relevance – How important is this for supporting regional innovation? 

2. Performance – How well is this element implemented in practice? 

1 = Very low; 2 = Low; 3 = Moderate; 4 = High; 5 = Very High 

 

14 Innovation generates 

in three main ways: 

by increasing firm 

productivity, 

enhancing 

innovation through 

knowledge sharing, 

and supporting the 

creation of new 

businesses such as 

startups and spin-

offs 

Relevance 1 2 3 4 5 

Performance 1 2 3 4 5 

15 Innovation occurs 

when key areas of 

regional strength and 

potential are 

identified by 

stakeholders 

working together, 

and resources are 

directed toward 

those areas 

Relevance 1 2 3 4 5 

Performance 1 2 3 4 5 

16 Innovation is a 

network-based 

process rather than a 

linear sequence and 

shaped by 

continuous 

interaction and 

overlapping roles 

among university, 

industry, and 

government 

Relevance 1 2 3 4 5 

Performance 1 2 3 4 5 
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Innovation attributes Parameter 

Ranking Scale 

Very 

low 
Low 

Moder

ate 
High 

Very 

High 

17 Innovation relies 

on clear roles: 

knowledge creators 

(like universities 

and R&D centers) 

generate 

knowledge, 

knowledge users 

(like firms and 

SMEs) apply it, 

intermediaries 

connect them, and 

governments 

provide support 

and coordination 

Relevance 1 2 3 4 5 

Performance 1 2 3 4 5 

18 In innovation 

systems, firms 

compete and 

collaborate, often 

led by large 

companies. 

Universities 

provide skills and 

knowledge, while 

associations and 

governments 

support 

coordination, 

training, and joint 

projects 

Relevance 1 2 3 4 5 

Performance 1 2 3 4 5 

19 Entrepreneurs 

explore and test 

ideas to find 

regional strengths. 

Governments 

support by setting 

priorities and 

offering resources. 

Universities 

provide knowledge 

and align research 

with business 

needs. 

Relevance 1 2 3 4 5 

Performance 1 2 3 4 5 

20 Universities, firms, 

and governments 

share own’s and 

sometimes other’s 

Relevance 1 2 3 4 5 
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Nature of interactions & Networks (The nature of interactions and networks is understood as the 

way actors & stakeholders are connected, communicate, and collaborate within the innovation 

system) 

Please rate each of the following innovation attributes on two aspects: 

1. Relevance – How important is this for supporting regional innovation? 

2. Performance – How well is this element implemented in practice? 

1 = Very low; 2 = Low; 3 = Moderate; 4 = High; 5 = Very High 

roles in innovation. 

Universities create 

knowledge and 

support startups, 

firms facilitate and 

apply research, and 

governments fund 

and connect them. 

They often 

collaborate through 

shared centers and 

innovation hubs. 

Performance 1 2 3 4 5 

Innovation attributes Parameter 

Ranking Scale 

Very 

low 
Low 

Moder

ate 
High 

Very 

High 

21. Interactions are 

formal and 

informal, based on 

trust, geographic 

closeness and 

supported by 

institutions. 

Relevance 1 2 3 4 5 

Performance 1 2 3 4 5 

22. Innovation 

involves both 

cooperation and 

competition, 

supported by 

formal and 

informal networks 

that evolve over 

time with industry 

growth 

Relevance 1 2 3 4 5 

Performance 1 2 3 4 5 
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** Viewing regional innovation models from a different aspect  

23. Innovation is 

guided through 

structured 

collaboration, 

where 

entrepreneurs, 

companies, 

researchers, and 

policymakers meet 

to identify regional 

strengths and work 

together on chosen 

priorities 

Relevance 1 2 3 4 5 

Performance 1 2 3 4 5 

24. Innovation grows 

through networked 

collaboration, 

where universities, 

firms, and 

governments work 

together and 

sometimes adapt 

each other's roles. 

Relevance 1 2 3 4 5 

Performance 1 2 3 4 5 

Innovation attributes Parameter 

Ranking Scale 

Very 

low 
Low 

Moder

ate 
High 

Very 

High 

25. Regional innovation 

can be more effective 

when they incorporate 

the systemic 

coordination of RIS, 

the industrial 

connectivity of 

clusters, the strategic 

policy direction of S3, 

and the cross-sector 

cooperation of the 

Triple Helix 

Relevance 1 2 3 4 5 

26. Digital-era 

considerations 

underscore that 

regional innovation is 

an evolving, dynamic 

Relevance 1 2 3 4 5 
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27. Which of the following best describes your organization?  

- University or Research Institute 

- Private Company (Startup or SME) 

- Large Enterprise 

- Public Sector (e.g., Municipality, Ministry) 

- Innovation Support Organization (e.g., incubator, tech park) 

- Other 

28. Your Role or Position * 

- Researcher / Academic 

- Manager / Executive 

- Innovation or R&D Officer 

- Policy Advisor / Public Administrator 

- Entrepreneur / Startup Founder 

- Other 

29. Are you willing to participate in future workshops or any kind of events held for 

this project? If yes, please leave your details?  

- Yes 

- No 

30. Are you interested in getting the results of this study? If yes, please provide your 

details.  

- Yes 

- No 

 

process: even as the 

established models 

provide sturdy 

theoretical 

frameworks, they 

must be continually 

revisited to account 

for new drivers of 

innovation 
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31. Your details 

- First name 

- Last name 

- Mobile 

- Email 

- Company Name & Position 

 

 

 


