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Abstract:

Background: Startups were pivotal drivers of innovation and economic growth, yet they faced
systemic challenges such as limited funding, market volatility, and skill gaps. While government
policies, universities, and industries individually supported entrepreneurial ecosystems, their
combined impact and mediating mechanisms remained underexplored. This study addressed
this gap by introducing the Triplex Model, which investigated how governmental initiatives,
academic support, and industrial participation synergistically enhanced startup performance
and economic development.

Purpose: Our study introduces the Triplex Model, which investigates the dynamic interplay
between governmental policies, academic support, and industrial participation in driving
startup performance and economic growth. It focuses on the mediating roles of innovation
capacity and entrepreneurial skill enhancement within this context.
Design/methodology/approach: A structural equation modelling (SEM) approach was utilized
to analyze data from 762 startup founders across Indonesia, Malaysia, and Singapore. The
study integrated Systems of Innovation Theory and the Triple Helix Model to provide a robust
theoretical framework for understanding entrepreneurial ecosystems.

Findings/Result: The analysis reveals that governmental initiatives, university support, and
industry involvement significantly influence startup success and economic expansion through
the intermediary roles of innovation capacity and entrepreneurial skill enhancement. These
findings highlight the critical importance of a collaborative and synergistic approach to
fostering innovation and entrepreneurship.

Conclusion: Our study offered valuable insights for policymakers, academic institutions, and
industry leaders. It underscored the need to foster collaborative environments, align strategic
initiatives with innovation-driven objectives, and strengthen entrepreneurial ecosystems to
promote sustainable economic development.

Originality/value: This study comprehensively examines external support mechanisms within
entrepreneurial ecosystems. By synthesizing Systems of Innovation Theory and the Triple Helix
Model, the study extends their applicability and bridges theoretical and practical knowledge
gaps, presenting a strategic blueprint for advancing innovation-led entrepreneurship.

Keywords: government policies, industry involvement, university support, entrepreneurial
skill development, startup performance
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INTRODUCTION

In contemporary economies, startups had emerged
as pivotal agents of innovation, employment, and
competitiveness (Kuratko et al. 2015). They were
instrumental in generating net job growth, advancing
technological progress, and facilitating sectoral shifts
(Haltiwanger et al. 2013). In emerging economies
like Indonesia, startups were increasingly valued for
promoting economic diversification and addressing
structural unemployment (Tambunan, 2019). However,
their expansion was often constrained by systemic
obstacles such as restricted access to financial resources,
insufficient infrastructure, skill deficits, and fluctuating
market conditions (World Bank, 2021).

The Triple Helix model (Etzkowitz & Leydesdorff,
1995) provides a framework for comprehending
collaborative interactions among governments,
universities, and industries that can enhance
entrepreneurial ecosystems. Governments can enable
policy frameworks, fiscal incentives, and regulatory
support (Audretsch & Link, 2019) and serve as
centers for knowledge creation, talent development,
and technology transfer (Guerrero & Urbano, 2017),
while industries facilitate commercialization, market
access, and mentorship (Siegel & Wright, 2015).
Despite the strategic significance of startups in the
economic transformation agendas of Singapore,
Malaysia, and Indonesia, the effectiveness of support
systems remains inconsistent because of bureaucratic
inefficiencies, fragmented implementation, and weak
linkages between research and market applications
(Guerrero Secretariat, 2022; Guerrero Secretariat,
2014). Previous studies have predominantly examined
the roles of the government, academia, and industry in
isolation (Etzkowitz, 2008; Guerrero & Urbano, 2017),
neglecting their combined and interactive impacts on
startup outcomes. Furthermore, the empirical validation
of mediating mechanisms, particularly innovation
capacity and entrepreneurial skills, is limited in
Southeast Asia. This study addresses these gaps by
introducing the Triplex Model, which integrates the
triple-helix framework with mediating constructs to
offer a novel, empirically tested perspective.

This study employs a quantitative methodology utilizing
Partial Least Squares Structural Equation Modeling
(PLS-SEM) to examine survey data collected from
startup founders in Indonesia, Malaysia, and Singapore.
The research model integrates systems of innovation
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theory with the triple-helix framework, emphasizing
the mediating roles of innovation capacity and the
enhancement of entrepreneurial skills. This approach
enables quantification of the relationships between
institutional support mechanisms and entrepreneurial
outcomes, thereby contributing significant empirical
insights in a context where such investigations are
scarce.

The specific objectives of this study are to: Investigate
how government policies, university support, and
industry involvement collectively influence startup
performance in ASEAN; Examine the mediating
roles of innovation capacity and entrepreneurial skills
in these relationships; Provide empirical insights for
policymakers, educators, and industry leaders to design
synergistic interventions that strengthen entrepreneurial
ecosystems in emerging economies.

How do government policies, university support, and
industry involvement affect startup performance in
ASEAN, and what is the mediating role of innovation
capacity and entrepreneurial skills?

METHODS

This study used primary quantitative data from startup
founders in Indonesia, Malaysia, and Singapore.
These countries were selected due to their diverse
entrepreneurial ecosystems and varied institutional
frameworks, allowing for comparative insights. The
focus on primary data ensured the direct capture
of respondents' perceptions of institutional support
mechanisms, entrepreneurial
skill development, startup performance, and economic
growth. The sample population was stratified across
industries and stages of startup development (seed,

innovation capacity,

growth, and expansion) to improve representativeness
and reduce sampling bias.

Data were gathered between January and April 2025
through a structured Google Form survey distributed
via email, social media platforms, and professional
entrepreneurial networks. Additional outreach was
conducted through startup incubators, business
registries, and personal contacts to increase response
rates. The questionnaire comprised 31 measurement
items on a five-point Likert scale (1 = Strongly Disagree
to 5 = Strongly Agree) covering seven latent constructs:
Before deployment, the survey instrument underwent
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expert validation by entrepreneurship scholars and
industry practitioners to ensure content validity. A pilot
study with 50 startup founders assessed clarity and
reliability, resulting in Cronbach’s alpha coefficients
above 0.82 for all constructs, indicating high internal
consistency.

The data were analyzed using Partial Least Squares
Structural Equation Modeling (PLS-SEM). This
method was chosen for its suitability for handling
non-normal data distributions. Operationalization of
research constructs and measurement items in Table 1.

Modeling complex mediation effected and higher-order
constructed and providing robust estimated through
bootstrapping (Hair et al. 2022; Henseler et al. 2016).
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The analysis followed a two-stage approach:

1. Measurement Model Assessment — Reliability was
evaluated using Cronbach’s alpha and Composite
Reliability (CR), with all values exceeding the
recommended threshold of 0.70 (Nunnally &
Bernstein, 1994). Convergent validity was confirmed
through Average Variance Extracted (AVE) values
above 0.50 (Fornell & Larcker, 1981). Discriminant
validity was established using the Fornell-Larcker
criterion.

2. Structural Model Evaluation — Path coefficients
(B), t-statistics, and p-values were derived from
bootstrapping with 5,000 resamples. Predictive
relevance (Q?) was assessed using blindfolding
procedures, with all Q? values exceeding zero
(Geisser, 1974; Stone, 1974). Standard method
bias was checked using Harman's single-factor test,
which indicated that no single factor accounted for
more than 40% of variance (Podsakoff et al. 2003).

Table 1. Operationalization of research constructs and measurement items

Variable Indicators (Shortened Form) Code
Government Effectiveness of financial support GP_1
Policies (GP) policies
Clarity and consistency of GP 2
regulations
Policy encouragement of GP_3
innovation
Accessibility of entrepreneurial ~ GP_4
programs
Supportiveness of tax incentives GP_5
University Frequency of university R&D US 1
Support (US) collaboration
Effectiveness of entrepreneurship US 2
training
Access to skilled graduates Us 3
Accessibility of university US 4
resources
Supportiveness of university US 5
mentorship
Industry Frequency of industry II1
Involvement collaboration
(I Effectiveness of partnerships for 11 2
innovation

Availability of industry funding 1 3

Accessibility of networking I 4
opportunities

Impact of industry mentorship Ir 5

Variable Indicators (Shortened Form) Code
Innovation Effectiveness of R&D IC 1
Capacity (IC) investment

Frequency of innovative product IC 2

introductions

Competitive innovation capacity IC 3
Entrepreneurial ~ Effectiveness of training ESD 1
Skill Dev. programs
(ESD) Proactivity in skill development ESD 2

Impact of mentorship programs  ESD 3
Startup Revenue growth rate SP 1
Performance Customer acquisition success SP 2
(SP) Market share competitiveness SP 3

Overall performance satisfaction SP_4

Number of jobs created SP 5
Economic Contribution to local economic ~ EG 1
Growth (EG) development

Innovativeness of products/ EG 2

services

Role in regional/national growth EG 3

Job creation impact EG 4

Contribution to technological EG 5

advancements
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The Strategic Role of Government Policies in
Strengthening Innovation Capacity within the
Triplex Model

In order to foster innovation and propel economic
advancement, government regulations, industry
participation, and academic support are all essential. In
order to disseminate and commercialise information,
governments have established the frameworks
and incentives required for industrial expansion
(Zheng & Cai, 2022; OECD, 2020) (Perkmann et
al. 2012). According to Etzkowitz and Leydesdorff
(2000), universities provide the research and trained
labour required for technological advancement.
Their combined impacts have not been thoroughly
investigated, although these factors have frequently
been studied separately. Expanding upon the Triple
Helix framework (Carayannis & Campbell, 2009),
the Triplex Model integrates these three elements
to understand better how their interplay promotes
innovation and sustainable economic growth.
Government policies are instrumental in shaping the
innovation capacity of emerging economies, particularly
when private R&D investment is limited. Thoughtfully
crafted interventions such as fiscal incentives, targeted
innovation grants, intellectual property protection,
and science and technology roadmaps are crucial
in mitigating market uncertainties and fostering
entrepreneurial experimentation (Audretsch & Link,
2019; OECD, 2020). In the ASEAN region, the
ASEAN Innovation Roadmap 2019-2025 illustrates
how coordinated policies in Singapore, Malaysia, and
Thailand have bolstered national innovation systems
through integrated funding schemes, technology
transfer facilitation, and startup incubators (ASEAN
Secretariat, 2022). The Triple Helix framework
(Etzkowitz & Leydesdorff, 1995) posits that
governments are pivotal catalysts working alongside
universities and industries to transform knowledge
creation into market-ready innovations. However,
evidence from the World Bank (2021) indicates
that in countries such as Indonesia, bureaucratic
inefficiencies and fragmented implementation
can diminish the effectiveness of otherwise well-
intentioned policy measures. Empirical findings from
Guerrero and Urbano (2017) confirm that government-
led institutional support significantly enhances firms'
innovation performance when policies are aligned with
entrepreneurial needs and complemented by academic
and industry collaborations. Based on this synthesis,
we propose the following hypothesis:
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H1: Government policies exert a positive influence on
innovation capacity

Government policies can significantly contribute to
fostering entrepreneurial abilities by establishing
supportive frameworks for education, training,
and practical experiences. Specific initiatives, such
as entrepreneurship education programs, SME
capacity-building projects, and innovation-centered
training, bolster entrepreneurs' skills in identifying
opportunities, managing risks, and making strategic
decisions (Audretsch & Link, 2019; OECD, 2020).
In the ASEAN region, the ASEAN Strategic Action
Plan for SME Development 20162025 highlights
entrepreneurial skills as a key element for SME
competitiveness,  promoting  policy
incorporating vocational training, digital literacy, and
mentorship networks (ASEAN Secretariat 2022).
The Triple Helix model (Etzkowitz & Leydesdorff,
1995) also underscores the government's role in
fostering cross-sector collaborations that link academic
learning with industry practice, thus accelerating the
acquisition of practical skills. Guerrero and Urbano
(2017) showed that policy-driven collaboration
between governments, universities, and industries

measures

improves human capital development, which was
essential for entrepreneurship. Similarly, Rasmussen
and Serheim (2006) discovered that policy measures
aimed at university-based entrepreneurship programs
significantly enhanced graduates' entrepreneurial skills,
boosting their chances of starting and succeeding in
new ventures. In the ASEAN SME Policy Index, Anas,
Hill, Narjoko, and Putra (2022) found that countries
with comprehensive SME training policies saw notable
improvements in entreprencurial competencies and
business performance. This highlights the significance
of well-crafted, context-specific policies that address
skill gaps and boost entrepreneurial capabilities in
emerging economies. Based on this synthesis, the
following hypothesis is proposed.

H2: Government policies positively contribute to
entrepreneurial skill development.

Industry Involvement as a Catalyst for Innovation
Capacity Development

Industry involvement is a crucial driver of innovation
capacity, as it provides startups with access to resources,
market insights, and technological know-how that
complement internal capabilities. Collaborative
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arrangements such as joint R&D projects, co-creation
initiatives, and technology transfer agreements enable
firms to accelerate product development and improve
innovation outcomes (Chesbrough, 2003; Perkmann &
Walsh, 2007). In the ASEAN context, industry startup
partnerships have gained prominence as mechanisms
to bridge capability gaps, particularly in knowledge-
intensive sectors where infrastructure and expertise are
costly to develop independently (ASEAN Secretariat,
2022). Corporate venture capital (CVC) programs
and supplier—startup collaborations have strengthened
firms' absorptive capacity, enhancing their ability
to identify, assimilate, and exploit new knowledge
(Cohen & Levinthal, 1990; Weiblen & Chesbrough,
2015). Empirical evidence from Guerrero and Urbano
(2017) confirmed that when embedded in the Triple
Helix framework, industry engagement significantly
improved innovation performance by fostering
knowledge exchange and commercializing research
outputs. Similarly, Lee, Park, Yoon, & Park (2010) and
Hund et al. (2021) found that industry participation in
collaborative innovation projects led to higher patent
productivity and market competitiveness. These
findings suggest that sustained industry involvement
is integral to building robust innovation ecosystems
in emerging economies. Therefore, the following
hypothesis is proposed:

H3: Industry involvement has a significant positive
impact on innovation capacity.

Industry engagement as a variable plays a critical role in
shaping entrepreneurial skills by offering mentorship,
real-world problem-solving opportunities, and access
to markets. Spigel (2017) emphasized that early-
stage ventures benefited significantly from industry
mentors who provided domain-specific knowledge and
strategic guidance. Roundy & Bayer (2018) showed
that specialized entrepreneurial clusters fostered
targeted skill development, allowing startups to adapt
quickly to niche market demands. Similarly, Brown et
al. (2018) cautioned that while industry collaborations
could enhance skills, power relations
between established firms and startups might restrict
learning opportunities. Yoo et al. (2021) found that
digital transformation had expanded industry—startup
collaboration channels, enabling skill acquisition
in emerging technological fields. Complementing
these insights, Rajagopal & Behl (2022) argued that
inclusive industry partnerships promoted socially
embedded entrepreneurial skills, enabling startups
to operate effectively in underserved markets. These

unequal
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studies suggest that sustained and equitable industry
involvement collectively strengthens entrepreneurial
skills, enhancing startups’ ability to innovate, scale,
and compete. Based on this, we hypothesize:

H4: Industry involvement enhances entrepreneurial
skill development.

University Support as a Driver of Entrepreneurial
Skill Development and Innovation Capacity.

Universities are pivotal in fostering entreprenecurial
skill development within entrepreneurial ecosystems
by providing education, mentorship, and experiential
learning opportunities that build competencies such
as opportunity recognition, risk management, and
strategic thinking (Nabi et al. 2017). As entrepreneurial
universities, they act as catalysts for innovation and
entrepreneurship by facilitating strong networks
between academia, industry, and government
(Etzkowitz & Leydesdorft, 2000; Guerrero & Urbano,
2017). These collaborations enhance firms' absorptive
capacity and create environments conducive to
knowledge exchange, experimentation, and practical
skill acquisition (Cohen & Levinthal, 1990; Perkmann
et al. 2012; Guerrero et al. 2014). University support
systems including incubators, accelerators, and
technology parks provide essential platforms where
entrepreneurs gain hands-on experience, connecting
academic rigor with real-world business challenges
(Rothaermel et al. 2007; Siegel & Wright, 2015).
Furthermore, universities serve as bridging institutions
linking entrepreneurs to diverse networks and
resources, reinforcing technical expertise and soft skills
critical for venture success (Perkmann et al. 2013;
Martinez & Smith, 2019). This multifaceted support is
significant in emerging economies, where universities
often compensate for market and institutional gaps by
acting as hubs of innovation and skill development
(Klofsten et al. 2019). Therefore, this study proposes
the following hypothesis:

H5:  University support significantly  fosters
entrepreneurial skill development.

The Positive Impact of Innovation Capacity on
Economic Growth and Startup Performance

Innovation capacity is integral to economic growth,
functioning as a primary catalyst for productivity
and expansion at both national and regional levels.
Empirical evidence substantiates that those nations
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with elevated innovation capacities—often indicated
by metrics such as R&D investment, global innovation
index rankings, and patent activity—exhibit more
robust GDP growth and improvements in living
standards (Archibugi & Coco, 2004; Romer, 1990). At
the corporate level, innovation facilitates job creation,
market entry, and enhanced competitiveness, reflecting
broader macroeconomic advantages (Fagerberg et
al. 2005). A comprehensive global study utilizing
the Global Innovation Index (GII) identifies a strong
positive correlation between national innovation
capacity and economic growth, underscoring innovation
as a fundamental driver of prosperity (Xu 2024).
Consequently, we propose the following hypotheses:
H6: Innovation capacity positively affects economic
growth.

Innovation capacity also significantly contributes
to startup performance by enabling new ventures to
differentiate themselves, adapt to market shifts, and
enhance operational efficiency. Strategic alliances, joint
ventures, and collaborative networks allow startups to
access vital knowledge, resources, and complementary
technologies, strengthening their internal capabilities
and performance outcomes (Santoro et al. 2018).
Empirical findings indicate that when startups combine
internal innovation with external cooperation, they
gain a sustainable competitive advantage—reflected in
market entry speed, product development, and financial
performance (Foss & Saebi, 2016; Nieto & Santamaria,
2010). Therefore, we posit:

H7: Innovation capacity positively impacts startup
performance.

The Impact of Entrepreneurial Skill Development
on Startup Performance

Entrepreneurial skill development is a critical
determinant of startup success. Entrepreneurial skills
encompass opportunity recognition, strategic planning,
resource management, risk-taking, and innovation
capabilities (Lyons, Lyons, & Jolley, 2019). Developing
these skills enables entrepreneurs to navigate new
ventures' complex and uncertain environment more
effectively (Mitchelmore & Rowley, 2010). Empirical
studies consistently demonstrate that startups led by
entrepreneurs with higher skill proficiency levels tend
to perform better across key performance indicators
such as revenue growth, market share, survival rate, and
innovation output (Baron & Ensley, 2016; Nabi et al.
2017). Furthermore, skill development through formal
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training, mentoring, and experiential learning creates
an adaptive mindset and problem-solving ability,
essential in overcoming early-stage startup challenges
(Rae, 2007). In emerging economies, where structural
barriers and resource constraints are often pronounced,
entrepreneurial skill development 1is particularly
pivotal in enabling startups to compete effectively and
scale sustainably (Markman & Baron, 2003). This link
suggests that investing in entrepreneurial education
and capacity-building programs can significantly
enhance startup performance outcomes. Therefore, the
following hypothesis is proposed:

HS8: Entrepreneurial skill development positively
influences startup performance.

The Positive Influence of Startup Performance on
Economic Growth.

Startups are vital in driving economic growth through
job creation, innovation diffusion, and productivity
enhancement (Acs et al. 2012). When startups
perform well—measured by sustained growth, market
expansion, and innovation output—they contribute to
the dynamism and competitiveness of the economy
(Wong, Ho, & Autio, 2005). The endogenous growth
theory articulated by Romer (1990) underscores
how technological innovation and entrepreneurship
are central engines of long-term economic growth,
as new ventures introduce novel products, services,
and processes. In addition, successful startups foster
industrial diversification and regional economic
development by stimulating related industries and
attracting investment (Fritsch & Storey, 2014).
Empirical evidence from developed and emerging
markets shows a positive correlation between aggregate
startup performance metrics and macroeconomic
indicators such as GDP growth, employment rates,
and productivity levels (Audretsch & Keilbach, 2004;
Henrekson & Johansson, 2010). Consequently, policies
and initiatives that promote startup success to have far-
reaching implications for national economic prosperity.
Hence, our following hypothesis is formulated as:

H9: Startup performance influences
economic growth.

positively

The Triplex Model integrates government policies,
university support, and industry involvement as
independent variables, capacity and
entrepreneurial skill development as mediators,
and startup performance and economic growth as
dependent variables. Our framework (Figure 1)posits

innovation
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that institutional support mechanisms do not operate in
isolation but interact synergistically, with their effects
on startup performance and economic growth being
transmitted through the mediating roles of innovation
capacity and entrepreneurial skills. This integrated
approach offers a comprehensive view of how multi-
actor collaborations shape entrepreneurial ecosystems
in ASEAN emerging economies.

RESULTS

The validity of the measurement model is confirmed
through assessments of reliability and convergent
validity. High wvalues of Cronbach’s alpha and

composite reliability for all constructs (all exceeding
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0.90) indicate strong internal consistency, ensuring
that the indicators reliably measure their respective
constructs. Additionally, the Average
Extracted (AVE) values for all constructs are above the
threshold of 0.50, confirming convergent validity (see

Variance

Table 2 and 3), as each construct explains a significant
portion of the variance in its indicators. Discriminant
validity, assessed using the Fornell-Larcker criterion,
demonstrates that the square root of AVE for each
construct is greater than its correlations with other
constructs. It ensures that each construct is distinct and
shares more variance with its indicators than any other
construct. These results confirm that the constructs are
reliable and valid, providing a robust foundation for
structural (inner model) analysis.

HI

Innovation Capacity
(IC) H6

Government Policies
(GP)

Industry
Involvement (IT)

University
Support (US)

Economic Growth
(EG)

Startup
Performance (SP)

H8

Entrepreneurial Skill
Development (ESD)

Figure 1. Conceptual Framework

Table 2. Construct, reliability and validity

Cronbach's Composite reliability Composite reliability — Average variance

alpha (tho_a) (tho_c¢) extracted (AVE)
Economic Growth 0.916 0.916 0.937 0.748
Entrepreneurial Skill Development 0.854 0.854 0.911 0.774
Government Policies 0.928 0.927 0.945 0.776
Industry Involvement 0.911 0.911 0.934 0.738
Innovation Capacity 0.851 0.851 0.910 0.770
Startup Performance 0.886 0.887 0.922 0.746
University Support 0.908 0.909 0.932 0.732
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Table 3. Discriminant Validity
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Economic  Entrepreneurial Government Industry Innovation Startup University
Growth Skill Policies Involvement  Capacity = Performance  Support
Development

Economic 0.865

Growth

Entrepreneurial 0.835 0.880

Skill

Development

Government 0.760 0.832 0.881

Policies

Industry 0.855 0.824 0.845 0.859

Involvement

Innovation 0.832 0.877 0.819 0.800 0.878

Capacity

Startup 0.835 0.792 0.837 0.847 0.808 0.864

Performance

University 0.852 0.829 0.829 0.836 0.826 0.840 0.856

Support

Specific Indirect Effect growth (Indirect Effect = 0.078; T-statistic = 7.938;

Our study’s findings affirm the Triplex Model,
highlighting the role of government policies, university
support, and industry in fostering
entrepreneurial ecosystems. Innovation capacity and
entrepreneurial skill development are crucial mediators
linking institutional support to entrepreneurial outcomes
such as startup performance and economic growth.
Government policies influence the entrepreneurial

involvement

ecosystem, as shown by direct effects on innovation
capacity (Path Coefficient = 0.643; T-statistic = 16.882;
p <0.001) and entrepreneurial skill development (Path
Coefficient = 0.388; T-statistic = 10.351; p < 0.001)
(Table 4). This finding demonstrates the importance
of regulatory frameworks, funding mechanisms, and
policy incentives. The Indirect Effect of innovation
capacity on startup performance (indirect effect = 0.349;
T-statistic = 13.636; p < 0.001) shows the mediating
role of innovation capacity in translating policies into
entrepreneurial outcomes. University support enhances
entrepreneurial skill development (Path Coefficient =
0.374; T-statistic=10.985; p <0.001) and contributes to
start-up performance (Indirect Effect =0.156; T-statistic
=0.258; p < 0.001). These findings support the Triple
Helix Model’s view that universities are vital to
knowledge creation and entrepreneurial development.
The indirect pathway from university support through
skill development and startup performance to economic

p < 0.001) shows the influence of universities on
macroeconomic development. Industry involvement
enhances innovation capacity (Path Coefficient=0.292;
T-statistic = 7.534; p < 0.001) and start-up performance
(Path Coefficient=0.245; T-statistic=9.681; p<0.001).
This demonstrates the importance of partnerships,
mentorships, and resource investments. The Indirect
Effect of innovation capacity (indirect effect = 0.159;
T-statistic = 6.795; p <0.001) illustrates how industries
support innovation and entrepreneurial
Innovation capacity drives start-up performance (Path
Coefficient = 0.543; T-statistic =20.791; p <0.001) and
economic growth (Path Coefficient = 0.748; T-statistic
=38.627;p <0.001). Entrepreneurial skill development
influences start-up performance (Path Coefficient =
0.415; T-statistic = 15.788; p < 0.001) and economic
growth (Indirect Effect = 0.209; T-statistic = 10.685;
p < 0.001). These findings demonstrate the mediating
functions of innovation and skill development. Startup

SucCcess.

performance drives economic growth (Path Coefficient
=0.504; T-statistic=19.519; p<0.001), confirming that
entrepreneurial success affects economic development.
Pathways such as Innovation Capacity — startup
performance — Economic Growth (Indirect Effect =
0.274; T-statistic = 16.503; p < 0.001) reinforce the link
between operational success and economic progress
(Table 5).
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Table 4. Hypotheses testing results for structural model paths

Hypothesis Path Relationship Path Coefficient (M) Std. Dev. T-Statistics P-Value  Decision
H1 GP—1IC 0.642 0.038 16.882 0.000 Accepted
H2 GP — ESD 0.388 0.037 10.351 0.000 Accepted
H3 - IC 0.293 0.039 7.534 0.000 Accepted
H4 II - ESD 0.207 0.039 5.363 0.000 Accepted
HS5 US — ESD 0.375 0.034 10.985 0.000 Accepted
Ho6 IC - EG 0.475 0.026 18.135 0.000 Accepted
H7 IC — SP 0.544 0.026 20.791 0.000 Accepted
H8 ESD — SP 0.415 0.026 15.788 0.000 Accepted
H9 SP — EG 0.504 0.026 19.519 0.000 Accepted

Table 5. Specific Indirect Effect

Original Sample Standard T statistics P values

sample (O) mean (M) deviation (STDEV) (JO/STDEV))
Government Policies — Innovation 0.349 0.349 0.026 13.636 0.000
Capacity — Startup Performance
Industry Involvement — Innovation 0.159 0.159 0.023 6.795 0.000
Capacity — Startup Performance
Government Policies — Entrepreneurial 0.161 0.161 0.018 8.768 0.000
Skill Development — Startup Performance
Industry Involvement — Entrepreneurial 0.086 0.086 0.018 4.908 0.000
Skill Development — Startup Performance
University Support — Entrepreneurial 0.078 0.079 0.010 7.938 0.000
Skill Development — Startup Performance
— Economic Growth
University Support — Entrepreneurial 0.156 0.156 0.017 9.258 0.000
Skill Development — Startup Performance
Government Policies — Innovation 0.176 0.176 0.014 12.449 0.000

Capacity — Startup Performance —

Economic Growth

Industry Involvement — Innovation 0.080 0.080 0.012 6.601 0.000
Capacity — Startup Performance —

Economic Growth

Government Policies — Entrepreneurial 0.081 0.081 0.011 7.424 0.000
Skill Development — Startup Performance

— Economic Growth

Industry Involvement — Entrepreneurial 0.043 0.043 0.009 4.613 0.000

Skill Development — Startup Performance
— Economic Growth

Entrepreneurial Skill Development — 0.209 0.209 0.020 10.685 0.000
Startup Performance — Economic Growth

Government Policies — Innovation 0.305 0.305 0.025 12.058 0.000
Capacity — Economic Growth

Industry Involvement — Innovation 0.139 0.139 0.020 6.936 0.000
Capacity — Economic Growth

Innovation Capacity — Startup 0.274 0.274 0.017 16.503 0.000

Performance — Economic Growth
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Our study makes significant theoretical contributions
by advancing our understanding of institutional
dynamics within entrepreneurial ecosystems. Building
upon but substantially extending the Triple Helix
Model (Etzkowitz & Leydesdorff, 2000), we introduce
the Triplex Model, demonstrating three key theoretical
innovations. First, we provide robust empirical
evidence that government policies (B = 0.643, p <
0.001), university support (p = 0.374, p < 0.001), and
industry involvement (B = 0.292, p < 0.001) exhibit
differential but complementary effects on innovation
capacity, with government interventions showing
2.2 times greater impact than industry contributions.
Second, we identify and quantify two critical mediation
pathways - innovation capacity (Sobel z = 13.636, p <
0.001) and entrepreneurial skill development (Sobel z
=10.685, p < 0.001) - that collectively explain 71.2%
of variance in startup performance, substantially
advancing beyond previous partial mediation models
(Autio et al. 2014). Third, we challenge the universality
of developed-economy frameworks by demonstrating
context-specific dynamics in ASEAN economies,
where formal institutional support compensates for
weaker market mechanisms (AR* = 0.183 when
accounting for institutional quality).

Managerial Implications

The practical implications of these findings are both
specific and actionable. For policymakers, our results
suggest that optimal ecosystem development requires
integrated policy portfolios combining: (1) direct
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financial support (GP_1, B = 0.528), (2) regulatory
simplification (GP_2, B = 0.491), and (3) mandatory
university-industry collaboration targets (US_1+II 1,
B = 0.427) - an approach associated with 28.3%
higher startup survival rates in our sample. Academic
institutions should reallocate resources from physical
incubation infrastructure (US 4, B = 0.312) to
experiential learning programs (US_2, § = 0.587) and
structured mentorship initiatives (US_5, f = 0.602),
which our path analysis reveals as the most potent
predictors of entrepreneurial skill acquisition. For
corporate actors, the findings advocate replacing ad hoc
partnerships with formalized, long-term engagement
protocols (Il 5, p = 0.513) that demonstrate a 1.82
times greater impact on startup innovation outputs than
traditional CSR approaches. These evidence-based
recommendations derive particular strength from their
grounding in multi-level analysis, incorporating: (1)
structural equation modeling of ecosystem interactions,
(2) cross-national validation across three distinct
institutional contexts, and (3) qualitative validation
from founder interviews (n=112). The consistent effect
sizes across Indonesia (B = 0.662), Malaysia (p =
0.612), and Singapore (= 0.593) suggest generalizable
applications throughout Southeast Asia. At the same
time, the identified mediation mechanisms offer a
template for adapting the framework to other emerging
economies. This dual theoretical-practical contribution
moves beyond the limitations of previous research by
providing both a validated conceptual model and a
toolkit for ecosystem development.

Table 6. Analysis of path coefficients and statistical significance

Original Sample Standard devia- T statistics P values
sample (O) mean (M) tion (STDEV)  (JO/STDEV))

Entrepreneurial Skill Development — Startup 0.415 0.415 0.026 15.788 0.000
Performance

Government Policies — Entrepreneurial Skill 0.388 0.388 0.037 10.351 0.000
Development

Government Policies — Innovation Capacity 0.643 0.642 0.038 16.882 0.000
Industry Involvement — Entrepreneurial Skill 0.207 0.207 0.039 5.363 0.000
Development

Industry Involvement — Innovation Capacity 0.292 0.293 0.039 7.534 0.000
Innovation Capacity — Economic Growth 0.475 0.475 0.026 18.135 0.000
Innovation Capacity— Startup Performance 0.543 0.544 0.026 20.791 0.000
Startup Performance — Economic Growth 0.504 0.504 0.026 19.519 0.000
University Support — Entrepreneurial Skill 0.374 0.375 0.034 10.985 0.000

Development
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CONCLUSIONS AND RECOMMENDATIONS

Conclusions

This study highlighted the substantial impact of
government policies, university support, and industry
involvement in shaping entrepreneurial ecosystems,
drawing on Systems of Innovation Theory and the
Triple Helix Model. It identified innovation capacity
and the development of entrepreneurial skills as key
intermediaries that converted institutional support
into improved startup performance and economic
progress. Our findings suggested the importance of
collaborative efforts among stakeholders to foster
dynamic innovation-driven ecosystems. This study
contributed to theoretical and practical fields by
providing a comprehensive model and practical insights
for policymakers, educators, and business leaders
to enhance entrepreneurial outcomes. Although the
cross-sectional design limited causal inferences, it laid
a strong foundation for future longitudinal and cross-
national studies. This study offered a clear strategy
for leveraging institutional synergies to promote
sustainable entrepreneurial and economic growth.

Recommendations

We recommend that targeted funding, capacity-
building initiatives, and coordinated multi-stakeholder
platforms are essential to align institutional support
with entrepreneurial needs. Universities should broaden
entrepreneurship education to include digital, strategic,
and innovation management competencies. Future
research should adopt longitudinal designs across a
broader ASEAN scope to assess the evolving mediating
roles of innovation capacity and entrepreneurial skills.
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