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Abstract. Developing a strong linkage between educational institutions and the labor market has become a crucial priority in
building a skilled and competitive workforce. This study aims to analyze the current condition and formulate strategic frameworks
to strengthen the link and match between vocational education and industry needs in Indonesia, with a specific focus on Kebumen
Regency. Employing a literature review method, this research synthesizes theories, empirical findings, and policy frameworks from
books, academic journals, and validated online sources. The analysis focuses on identifying the relevance and effectiveness of the
Triple Helix Model—a collaborative synergy between schools, industries, and local governments—as a strategic approach to
enhance the alignment of vocational education with employment demands. The findings reveal that the link and match policy has
not yet achieved optimal results, as seen from the relatively high unemployment rates among vocational school graduates. The gap
between labor supply and industrial demand persists due to curriculum mismatches, limited industrial partnerships, and insufficient
local government support. The study highlights the importance of multi-stakeholder collaboration through the Triple Helix
approach to design adaptive curricula, establish internship programs, provide competency certification, and ensure graduate
absorption by industries. Strengthening coordination among educational institutions, industries, and local governments is essential
to create sustainable, skill-based employment opportunities. This research contributes theoretically to the development of
vocational education management and practically offers a strategic framework for policymakers and educational leaders to enhance
the effectiveness of link and match programs toward achieving human capital competitiveness in the era of Industry 4.0.
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I. INTRODUCTION

The transformation of education in the 21st century has been deeply influenced by rapid industrial and technological
developments, especially under the paradigm of Industry 4.0 [1]. These changes have redefined the skill sets required by the
labor market, emphasizing digital literacy, critical thinking, creativity, and adaptability [2]. Vocational education, as a subsystem
of the national education framework, plays a pivotal role in preparing students to become competent, skilled, and industry-ready
human resources [3]. However, the persistent gap between the competencies produced by educational institutions and those
demanded by industries continues to challenge the effectiveness of vocational education in Indonesia [4]. The “link and match”
policy was introduced by the Indonesian government to bridge this gap by aligning educational programs with labor market needs
[5]. Conceptually, link and match refers to the synchronization of curricula, training programs, and graduate competencies with
industrial standards [6]. Yet, recent data from the Indonesian Central Statistics Agency (BPS) show that unemployment rates
among vocational high school (SMK) graduates remain among the highest compared to other educational levels [7]. This suggests
that despite its conceptual strength, the implementation of link and match policies has not fully addressed the structural mismatch
between education and employment.

Scholars have argued that the key to resolving this issue lies in multi-sectoral collaboration among educational institutions,
industries, and government entities, often conceptualized as the Triple Helix Model [8]. Introduced by Etzkowitz and
Leydesdorff, this model posits that innovation and workforce readiness can be achieved through synergistic partnerships where
universities and schools serve as centers of knowledge, industries as engines of application, and governments as enablers and
regulators [9]. In the context of vocational education, this collaboration ensures that curricula are demand-driven, that students
gain practical industrial experience, and that certification standards are aligned with industry expectations [10]. At the regional
level, areas such as Kebumen Regency exemplify the challenges faced by local vocational institutions. The mismatch between
the number of job seekers and available employment opportunities demonstrates the urgent need for innovative educational
strategies [11]. The integration of the Triple Helix Model into the link and match framework could strengthen policy effectiveness
by connecting schools with industries and local governments in a structured and sustainable manner [12]. This approach promotes
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co-created learning ecosystems, shared resource utilization, and data-driven decision-making to support regional economic
growth and human resource competitiveness [13].

This study, therefore, aims to examine the concept and implementation strategies for strengthening the link and match
framework in vocational education using the Triple Helix approach. By focusing on the case of Kebumen Regency, this research
provides both theoretical insights and practical recommendations for improving vocational education policy design and
implementation. Ultimately, the study contributes to the broader discourse on educational innovation, workforce readiness, and
sustainable collaboration among key stakeholders in Indonesia’s vocational education ecosystem [ 14], [15].

The Concept of Link and Match in Vocational Education

The link and match concept was first introduced as a strategic response to the gap between education outputs and labor
market demands [16]. It emphasizes that educational institutions should not only provide academic knowledge but also align their
curricula, training, and competencies with industry requirements. According to Supriadi [17], link refers to the dynamic interaction
between schools and industries during the learning process, while match signifies the alignment of educational outcomes with job
market needs. When effectively implemented, link and match policies can improve employment rates, ensure skill relevancy, and
support national productivity growth [18]. Vocational education (SMK) serves as the backbone for workforce preparation in
Indonesia, focusing on developing applied skills and professional attitudes [19]. However, multiple studies indicate that the high
unemployment rate among vocational graduates stems from limited collaboration between educational institutions and industries
[20]. This condition highlights the need for policy innovation that promotes sustainable partnerships between schools, companies,
and local governments, enabling vocational graduates to transition smoothly into employment [21].

The Triple Helix Model as a Strategic Framework

The Triple Helix Model, introduced by Etzkowitz and Leydesdorff, conceptualizes innovation as the result of dynamic
collaboration among three main actors: universities, industries, and governments [22]. Within the context of vocational education,
this model provides a strategic framework for synchronizing educational outputs with industrial and governmental needs.
Educational institutions act as centers of human capital and research, industries contribute practical experience and market
orientation, while government agencies provide policies, infrastructure, and regulatory support [23]. Empirical studies demonstrate
that the Triple Helix approach enhances institutional adaptability, curriculum relevance, and innovation in vocational education
[24]. By integrating the model, schools are able to develop joint curricula, organize internships, and design competency-based
certification programs that meet industry standards. Moreover, this framework fosters regional economic development through
workforce quality improvement and the promotion of sustainable collaboration among stakeholders [25].

Previous Studies and Research Gap

Several scholars have investigated the implementation of link and match programs in Indonesia. Rahayu et al. [19] found
that the success of vocational partnerships relies heavily on continuous industry engagement and curriculum flexibility.
Meanwhile, Azman et al. [20] demonstrated that limited government facilitation and weak industrial participation remain the
primary barriers to effective collaboration. Studies by Husein [21] and Soesilowati [24] further highlight the lack of legal and
institutional frameworks to coordinate multi-stakeholder initiatives effectively. Although these studies provide valuable insights,
few have analyzed the link and match strategy through the lens of the Triple Helix Model at the regional level. The current research
addresses this gap by proposing a strategic framework that operationalizes Triple Helix collaboration for vocational education
development in Kebumen Regency, where labor-market mismatches and youth unemployment remain pressing challenges.

II. RESEARCH METHODS

This research employs a qualitative literature review approach designed to explore theoretical and empirical insights
related to the implementation and enhancement of the link and match policy in vocational education. The literature review method
was selected because it allows for a comprehensive synthesis of existing studies, policy frameworks, and case analyses that
address the gap between vocational institutions and labor market demands [26]. Data sources include academic journals,
government reports, books, and validated online publications focusing on vocational education, workforce readiness, and
collaborative innovation models such as the Triple Helix framework. The data were analyzed through thematic analysis, which
involves identifying, organizing, and interpreting recurring themes related to vocational-industry collaboration, policy
integration, and institutional challenges. The analysis process consisted of four main stages: (1) data collection and validation;
(2) coding of key concepts related to link and match strategies; (3) categorization of themes based on the roles of schools,
industries, and governments; and (4) synthesis of findings to formulate strategic recommendations. The reliability of the analysis
was reinforced by triangulating multiple sources, ensuring that interpretations were grounded in credible academic and policy
literature [27].

This method provides a rigorous conceptual foundation for identifying effective frameworks and best practices that can
enhance vocational education quality and employability outcomes. The findings are expected to serve as a reference for
policymakers, educators, and industry stakeholders in developing sustainable strategies to strengthen link and match
implementation at the regional and national levels.
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HI.RESULTS AND DISCUSSION

Overview of Link and Match Implementation in Vocational Education

The review of recent literature reveals that Indonesia’s link and match policy in vocational education remains conceptually
strong but institutionally fragmented. While most vocational schools (SMKs) have attempted to collaborate with local industries,
the partnerships are often limited to short-term internships or informal agreements without systemic evaluation or follow-up
mechanisms [28]. Several studies have indicated that such collaborations tend to be reactive rather than proactive, resulting in
curricula that lag behind technological advances in the labor market [29]. Data from the Ministry of Education (2023) show that
vocational institutions in various regions, including Kebumen Regency, face structural challenges such as limited industrial
networks, inadequate infrastructure, and low stakeholder coordination [30]. These issues contribute to the persistent mismatch
between graduate competencies and job-market requirements. Consequently, the link and match initiative has yet to fully bridge
the skills gap, particularly in regions with less industrial diversification.
The Role of the Triple Helix Model in Strengthening Link and Match

The integration of the Triple Helix Model—a collaborative framework among education, industry, and government—offers
a strategic mechanism to enhance the effectiveness of vocational education [31]. Within this model, educational institutions act as
centers of knowledge creation and skills development; industries provide practical training opportunities and define competency
needs; while governments facilitate the process through policy support, funding, and infrastructure development. When applied
cohesively, the model creates a sustainable feedback loop between training programs and labor market dynamics [32]. In the
context of Kebumen Regency, the Triple Helix model can operationalize link and match programs through the following strategies:
Curriculum Co-Design: Joint formulation of vocational curricula between schools and industries, ensuring skill alignment with
current technological demands. Industrial Internship Programs: Strengthening long-term internship schemes supervised jointly by
industry experts and vocational teachers. Certification and Standardization: Developing local competency certification centers in
partnership with regional industries and national accreditation agencies. Government Facilitation: Encouraging regional
governments to act as mediators and resource providers through funding and regulatory incentives. These strategies align with
findings by Carayannis and Campbell [33], who noted that sustainable educational innovation requires systemic collaboration
between institutional actors rather than isolated policy reforms.
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Figure 1. Link and Match Concept [10]

Strategic Implications for Regional Vocational Development

The implementation of the Triple Helix framework fosters institutional synergy, bridging communication and collaboration
gaps that often hinder link and match effectiveness. By engaging industries as co-producers of human capital, vocational schools
can better anticipate future skill demands, while local governments ensure inclusive development through policy coherence [34].
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Figure 2. Triple Helix Model [9]
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The model also encourages a shift from “supply-driven education” toward a demand-oriented system, in which vocational
programs are continuously adjusted based on labor market analytics and industry consultation [35]. Moreover, the model supports
sustainable regional economic growth. As noted by Etzkowitz [31], the success of a Triple Helix partnership depends not only on
policy design but also on trust, shared goals, and mutual accountability among stakeholders. Thus, in Kebumen’s case,
strengthening linkages through regular joint forums, collaborative research projects, and shared data systems can enhance both
institutional relevance and employability outcomes for graduates. In summary, this literature-based analysis demonstrates that the
Triple Helix model provides a comprehensive strategic framework for reinforcing link and match implementation in Indonesia’s
vocational education system. It enables an adaptive, collaborative, and innovation-driven approach capable of addressing
persistent unemployment challenges among vocational graduates.
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Figure 5. Link and Match Strengthening with Triple Helix Model

The study underscores the need to institutionalize partnerships with industry through curriculum co-design, dual
apprenticeship programs, and competency certification aligned with national qualification frameworks. Industry stakeholders are
encouraged to participate actively in skill development initiatives, provide real-work training opportunities, and contribute to
continuous curriculum updates. Local governments should play a facilitative role by establishing incentive schemes, funding joint
research and innovation programs, and building data-sharing platforms that connect education and employment systems. From a
broader policy perspective, integrating the Triple Helix model into Indonesia’s link and match strategy can enhance regional
development, reduce youth unemployment, and improve national competitiveness in the Industry 4.0 and Society 5.0 eras.
Collaborative frameworks such as these not only improve educational outcomes but also foster sustainable economic ecosystems
centered on innovation and human capital excellence.

IV.CONCLUSION

This study concludes that strengthening the link and match policy in vocational education requires a systemic,
collaborative, and innovation-driven approach. The literature review demonstrates that while the link and match concept has been
widely adopted in Indonesia, its implementation remains constrained by limited coordination among schools, industries, and local
governments. The Triple Helix Model offers a robust strategic framework for overcoming these challenges by integrating the
complementary roles of educational institutions, industrial sectors, and governmental agencies. The findings highlight that aligning
vocational curricula with industry standards, expanding internship programs, developing local certification systems, and
enhancing policy coordination are critical steps toward improving graduate employability. In the context of Kebumen Regency,
adopting the Triple Helix collaboration strengthens institutional synergy and creates sustainable linkages between education and
the labor market. This model shifts vocational education from a supply-based to a demand-driven system, ensuring that graduates
possess both technical expertise and adaptive competencies suited to the evolving industrial landscape. Future studies could
employ mixed-method or longitudinal research designs to empirically assess the long-term impact of Triple Helix-based linkages
on graduate employability, productivity, and economic growth. Comparative analyses across regions or countries could also help
identify context-specific best practices in vocational education management. Additionally, further exploration of digital
transformation, artificial intelligence (AI), and data analytics in strengthening link and match mechanisms would offer new
insights into optimizing vocational education in the digital era.
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