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Abstract

Sustainability has become a priority for the global tourism industry, requiring a workforce equipped with green skills.
However, the integration of these competencies within Technical and Vocational Education and Training (TVET)
remains fragmented. This study aims to map the scientific evolution of research regarding sustainable tourism
competencies in vocational education. Using a bibliometric approach, data was retrieved from Google Scholar, then
analyzed using VOSviewer and Biblioshiny. The results demonstrate a significant upward trend in publications from
2015 to 2025. Key research clusters center on "green skill," "green job," "hospitality," and "TVET college". Overlay
visualization reveals a thematic shift from foundational concepts (2021-2022) toward specific implementation
strategies and curriculum mapping (2023-2024). While TVET institutions are strategic facilitators for the green
transition, current curricula often lack an integrative framework. These findings provide a roadmap for educators
and policymakers to design competency-based programs that align vocational training with the demands of a circular
economy
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INTRODUCTION

In recent decades, sustainability has become a central issue in the development of the global tourism industry.
The rapid growth of tourism activities has significantly contributed to economic development, employment creation,
and regional development (UNWTO, 2023). However, this growth has also raised various environmental and social
concerns, including excessive resource consumption, increased waste generation, and environmental degradation in
tourism destinations (Hall, 2019). These challenges have encouraged governments, industries, and academic
institutions to promote sustainable tourism practices that balance economic benefits with environmental protection
and social responsibility (Bocken et al., 2014).

The transition toward sustainable tourism requires not only policy support and responsible business practices
but also a workforce equipped with appropriate competencies. Human resources play a crucial role in implementing
sustainability principles in tourism operations such as energy efficiency, waste management, resource conservation,
and responsible service delivery (Hall, 2019). Therefore, preparing a workforce that understands and is capable of
applying sustainability principles has become an important priority for both the tourism industry and educational
institutions (Daniel et al., 2022).

Technical and Vocational Education and Training (TVET) has an essential role in preparing skilled workers
who are ready to meet the demands of the tourism industry. Unlike academic education that primarily focuses on
theoretical knowledge, vocational education emphasizes practical skills and competency-based learning aligned with
industry needs. In the context of the tourism sector, TVET institutions are expected to equip students with
professional competencies that enable them to respond to emerging global challenges, including sustainability issues.
Integrating sustainable tourism competencies into vocational education curricula is therefore considered a strategic
approach to support the development of a workforce capable of promoting environmentally responsible tourism
practices.
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Sustainable tourism competencies refer to a set of knowledge, skills, and attitudes required to support
sustainable tourism development. These competencies include environmental awareness, efficient resource
management, responsible tourism operations, community engagement, and sustainable business practices
(Bosanquet, 2012). As the tourism industry continues to evolve toward sustainability-oriented operations,
educational institutions must ensure that these competencies are embedded within their training programs (Jiménez-
Ortega et al., 2022). Consequently, research related to sustainability in tourism education and vocational training has
grown significantly over the past decade (Hall, 2019).

Previous studies have examined various aspects of sustainability in tourism education, including curriculum
development, sustainability-oriented learning approaches, and the integration of green skills into vocational training
programs (Bosanquet, 2012). Nevertheless, existing studies often focus on sustainability practices in tourism
industries or on higher education contexts. Research that specifically examines the development of sustainable
tourism competencies within vocational education remains relatively fragmented (Hall, 2019). As a result, there is
still limited understanding of how this research field has evolved, what topics dominate the scholarly discussion, and
what research directions are emerging.

To better understand the development of a research field, bibliometric analysis has become a widely used
methodological approach (Riswano et al., 2025). Bibliometric methods allow researchers to quantitatively analyze
scientific publications in order to identify publication trends, influential authors, collaboration networks, and
thematic developments within a specific field of study (Donthu et al., 2021a). Through bibliometric mapping,
researchers can visualize the intellectual structure of a research domain and identify key research clusters that shape
the development of knowledge ( Ivan Zupic & Cater, 2015).

Despite the increasing number of publications addressing sustainability in tourism and vocational education,
comprehensive bibliometric studies focusing on sustainable tourism competencies within the context of vocational
education are still limited. A systematic mapping of the existing literature is therefore needed to provide a clearer
understanding of the evolution of research in this area (Okoli, 2015). Such mapping can help identify dominant
research themes, emerging topics, and potential gaps that require further investigation (Donthu et al., 2021a).

Based on this background, this study aims to map the scientific development of research related to
sustainable tourism competencies in vocational education using a bibliometric approach. Specifically, this study
seeks to identify publication trends related to sustainable tourism competencies in vocational education, analyze
collaboration patterns among authors and institutions in this field, and explore major research themes and emerging
trends in the literature. The findings of this study are expected to provide valuable insights for researchers, educators,
and policymakers in developing vocational education programs that support sustainable tourism practices and green
workforce development.

LITERATURE REVIEW

The growing global emphasis on sustainability has significantly influenced research in tourism, education,
and workforce development. In the tourism sector, sustainability is no longer considered an optional practice but a
fundamental requirement for long-term industry resilience. According to (Jiménez-Ortega et al., 2022), sustainable
tourism involves balancing environmental, economic, and socio-cultural aspects to ensure long-term benefits for all
stakeholders. Previous studies have highlighted that the transition toward sustainable tourism requires not only policy
frameworks and industry commitment but also a workforce equipped with appropriate competencies and
environmental awareness (Hall, 2019). However, much of the existing research has primarily focused on sustainable
practices within tourism operations rather than on the role of education in developing such competencies.

Technical and Vocational Education and Training (TVET) has been widely recognized as a strategic
mechanism for preparing a skilled workforce aligned with industry needs. TVET emphasizes competency-based
learning and practical skill development, making it particularly relevant for the tourism sector. (United Nations
Educational, 2020) emphasizes that education systems must integrate sustainability principles into curricula to equip
learners with the knowledge, skills, and values necessary to address global challenges. In this context, the concept
of green skills has emerged as a critical component of workforce development, referring to the abilities required to
support environmentally sustainable practices across industries (International Labour Organization, 2023). Despite
this recognition, previous studies indicate that the integration of green skills into TVET curricula, particularly in
tourism education, remains inconsistent and fragmented. Theoretical frameworks related to sustainability
competencies further support the need for curriculum transformation in vocational education. The European
sustainability competence framework (Science & Policy, 2022) identifies key competencies such as systems
thinking, critical thinking, and collaborative problem-solving as essential for sustainable development. These
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competencies are highly relevant to tourism education, where professionals must address complex environmental
and social challenges. Additionally, studies on curriculum development highlight the importance of aligning
educational content with industry demands, particularly in the context of rapid technological changes associated with
Industry 4.0 (Bocken et al., 2014). However, there is still limited consensus on how these competencies should be
systematically embedded into tourism TVET programs.

Several empirical studies have explored sustainability integration in education, focusing on curriculum
innovation, experiential learning, and competency-based approaches (Jiménez-Ortega et al., 2022). While these
studies provide valuable insights, they often concentrate on higher education contexts rather than vocational
education. Furthermore, existing research tends to examine sustainability, green jobs, and tourism education as
separate domains, resulting in a lack of integrative perspectives. This fragmentation creates challenges in
understanding how green jobs strategies can be effectively incorporated into TVET curricula to support sustainable
tourism practices. Another important issue in the literature is the lack of comprehensive mapping of research trends
in this field. Bibliometric studies have been widely used to analyze the development of scientific knowledge and
identify emerging research themes (Donthu et al., 2021a). However, studies that specifically map the intersection of
green jobs, TVET, and sustainable tourism are still limited. As a result, there is insufficient understanding of
dominant research clusters, collaboration patterns, and thematic evolution within this interdisciplinary area.

Based on the review of existing literature, several research gaps can be identified. First, there is a lack of
integrative studies that combine green jobs, tourism education, and TVET within a unified framework. Second, the
implementation of sustainability competencies in vocational curricula remains underexplored, particularly in the
context of developing countries. Third, limited bibliometric analyses have been conducted to systematically map the
evolution of research in this field. Therefore, this study aims to address these gaps by conducting a comprehensive
bibliometric analysis to explore research trends, thematic structures, and emerging directions related to green jobs
integration in tourism TVET. This approach is expected to provide new insights and contribute to the development
of sustainable tourism education and workforce strategies.

METHOD

This study employed a bibliometric research approach to examine the development of scientific publications
related to sustainable tourism competencies in vocational education. Bibliometric analysis is widely used to explore
the intellectual structure and development of a research field by analyzing patterns within scientific publications
such as citation relationships, authorship networks, and thematic trends (Donthu et al., 2021a). Through this
approach, researchers are able to identify influential publications, prominent authors, collaboration networks, and
emerging research themes within a specific domain of knowledge (I. Zupic & Cater, 2015) . As noted by (Donthu et
al., 2021b) , bibliometric analysis provides a systematic and transparent method for evaluating the evolution of
scientific literature and identifying research directions in a particular field.

The data used in this study were obtained from the Google Scholar database, which is recognized as one of the
largest and most comprehensive databases of peer-reviewed academic publications. Google Scholar was selected
because it provides broad coverage of high-quality journals across disciplines, including tourism studies,
sustainability research, and education. The database also offers detailed bibliographic information such as author
affiliations, keywords, citations, and abstracts, which are essential for conducting bibliometric analysis ( Ivan Zupic
& Cater, 2015). Due to its broad indexing coverage and reliable citation tracking system, Google Scholar is
frequently used as a primary data source in bibliometric studies (Jati et al., 2026).
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Figure 1. Design of this Study

To collect relevant publications, a keyword-based search strategy was developed by combining terms related
to sustainable tourism, competencies, and vocational education. The search was conducted using the title, abstract,
and keyword fields to ensure the relevance of the retrieved documents. Keywords such as “Green Jobs, TVET
Tourism”, “Sustainable Tourism”, “Tourism Education, Sustainable Skills”, “Curriculum Development”,
“Vocational Education and Training”, “Green Skills in Tourism”, “Sustainability Competencies”, and “Industry 4.0
and Sustainable Tourism” were used in different combinations to capture publications related to sustainability
competencies in tourism education.
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Figure 2. Search article using Publish or Perish

The search was limited to journal articles written in English and published between 2000 and 2024 in order to
capture the development of research on sustainability and tourism education over the past two decades. The initial
search results were exported from the database in Research Information Systems (ris) format containing
bibliographic information such as title, authors, affiliations, keywords, abstracts, and citation data. After the initial
dataset was collected, a screening process was conducted to ensure that only relevant publications were included in
the analysis. The screening procedure followed the general principles of systematic literature identification, which
involve reviewing titles, abstracts, and keywords to confirm the relevance of each publication to the research topic.
Articles that were not directly related to tourism education, sustainability competencies, or vocational training were
excluded from the dataset. This filtering process helped ensure that the final dataset accurately represented research
on sustainable tourism competencies in vocational education (Okoli, 2015). The bibliometric analysis was conducted
using two widely applied analytical tools, namely VOSviewer and Biblioshiny, which is part of the bibliometrix
package in the R environment. VOSviewer was used to construct and visualize bibliometric networks such as co-
authorship relationships and keyword co-occurrence patterns (van Eck & Waltman, 2010) . This software enables
the visualization of connections among authors, institutions, and research topics, thereby revealing the structure of
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collaboration and thematic clusters within a research field (van Eck & Waltman, 2010). Meanwhile, Biblioshiny was
utilized to perform descriptive bibliometric analysis, including annual publication trends, most productive authors,
most influential journals, and thematic evolution of research topics (Aria & Cuccurullo, 2017). The data analysis
process was conducted in several stages. First, descriptive bibliometric analysis was performed to identify the general
characteristics of the publications, including the growth of scientific output over time and the distribution of research
across countries, institutions, and journals. Second, network analysis was carried out to examine relationships among
authors and research themes through co-authorship and keyword co-occurrence analysis ( Ivan Zupic & Cater, 2015).
These analyses help reveal collaboration patterns among researchers and identify dominant research topics within
the literature. Finally, thematic analysis was conducted to explore the conceptual structure of the research domain
and identify emerging research themes related to sustainable tourism competencies in vocational education. Through
these procedures, this study provides a comprehensive mapping of the development and structure of research in this
field (Donthu et al., 2021b).

RESULTS AND DISCUSSION
The bibliometric analysis of keyword co-occurrence reveals the core intellectual structure and thematic focus
of the literature surrounding green jobs in vocational education. The network visualization identifies several distinct,
interconnected clusters that map the current research landscape (van Eck & Waltman, 2010).
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Figure 3. The number of publication from 2015-2026

The bibliometric analysis of publications retrieved from Google Scholar using Publish or Perish demonstrates
a significant upward trend in research related to green jobs, Technical and Vocational Education and Training
(TVET), and sustainable tourism between 2015 and 2025. In the early stage (2015-2018), publication output
remained relatively low and fluctuating, indicating that the integration of sustainability concepts into tourism
education was still emerging. However, a steady increase began in 2019 and accelerated markedly after 2021,
reflecting growing academic attention to sustainability-driven workforce development and curriculum innovation.
This trend aligns with the global emphasis on green economies and sustainable development, particularly in response
to frameworks such as the Sustainable Development Goals (SDGs) and the increasing demand for green skills in the
labor market. The sharp growth observed from 2023 to 2025 suggests that this field has entered a phase of rapid
expansion, confirming its status as a highly relevant and evolving research domain. Although a decline appears in
2026, this is likely due to incomplete indexing rather than a genuine decrease in research activity. These findings are
consistent with previous studies highlighting the rising importance of sustainability competencies and green skills
integration in vocational education and tourism sectors (Science & Policy, 2022). As illustrated in the network
mapping, the nodes with the highest occurrence and centrality are "green skill," "green job," "hospitality," and
"TVET college." The prominent teal cluster centers around "hospitality" and is closely linked to "competitiveness,"
"world," and "action," indicating a strong scholarly consensus that sustainable practices and environmental
competencies are critical drivers for the global competitiveness of the tourism industry (Hall, 2019).
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Figure 4. Keyword co-occurrence network visualization of green jobs in TVET

The keyword co-occurrence network generated using VOSviewer illustrates the structure of research on green
jobs, TVET, and sustainable tourism. The visualization shows several interconnected clusters, indicating that this
field is multidisciplinary and involves strong relationships between education, workforce development, and
sustainability. The most dominant keywords include green skill, green job, hospitality, TVET college, and skills,
which form the core of the research domain. Among these, green skill appears as the central node, highlighting its
role in linking education systems with labor market demands and sustainable practices, consistent with global
perspectives on green workforce development.

The clustering results reveal several key themes. The first cluster focuses on sustainability competencies and
education, emphasizing concepts such as lifelong learning and quality education. The second cluster relates to the
tourism and hospitality industry, showing the importance of sustainability in enhancing competitiveness and
performance. The third cluster highlights TVET and curriculum development, indicating the role of vocational
education in preparing job-ready skills, although its linkage with sustainability remains limited. Other clusters reflect
workforce transition, employment impacts, and emerging discussions on implementation and policy (Jayaprakash,
2024). Furthermore, the light blue and orange clusters, dominated by "green skill" and "curriculum development,”
highlight a major academic focus on integrating environmental awareness directly into educational frameworks. The
dense blue cluster featuring "TVET college," "transition," and "practical skill" signifies the pivotal role of vocational
institutions as the primary facilitators in equipping the workforce with actionable, sustainable competencies required
for the green transition in the tourism sector (Riswano et al., 2025).
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Figure 5. Overlay Visualization
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Beyond the thematic clusters, the overlay visualization Figure 5, illustrates the chronological progression of
research focus within the field. The color gradient, ranging from dark blue (circa 2021) to bright yellow (circa 2024),
reveals a significant shift in scholarly attention from general conceptualization to specific implementation strategies.
Earlier publications (2021-2022), represented by darker nodes, were predominantly centered on foundational
concepts such as "hospitality," "quality education," "entrepreneurial skill," and "world." During this period, the
discourse was largely focused on identifying the broad role of TVET colleges in meeting global sustainability
demands.

In contrast, the most recent trends (2023-2024), highlighted in yellow and bright green, indicate an emerging
frontier focused on systemic integration and institutional readiness. Keywords such as "green transition," "curriculum
development," "tvet program," and "sustainability competency"” have become the primary focus of current academic
inquiry. This shift suggests that the academic community has moved beyond merely defining "green jobs" toward
active "curriculum mapping" and "readiness" assessments within vocational frameworks. Notably, the prominence
of "green transition" and "ministry" in the latest timeline signifies an increasing emphasis on policy-driven
transformations and the practical delivery of green skills in the tourism sector. This evolution mirrors the global
urgency to align vocational training with the rapidly changing labor market requirements of a circular economy
(Busari, 2025).

The author density visualization provides insight into the prominent scholars and foundational researchers
shaping the discourse on sustainable tourism competencies and vocational training. The density map utilizes color
gradients, where warmer colors (yellow) indicate a higher concentration of publications, citations, and academic
influence within the analyzed dataset (van Eck & Waltman, 2010).

& vosviewer

Figure 4. Author density visualization highlighting influential researchers

The visualization highlights significant intellectual hubs centered around key authors such as Pavlova, M.,
Simmons, A., Ramsarup, P., and Suhairom, N. These high-density nodes represent the most prolific and influential
contributors whose work forms the theoretical and empirical backbone of green skills integration in TVET curricula.
The proximity of these authors to one another within the central density zones suggests a collaborative or
conceptually aligned academic community that frequently cross-references each other's methodologies.
Additionally, the presence of localized density pockets (such as Widiaty, 1., and Hassan, R.H.) indicates specialized
sub-fields or regional focuses that contribute to the broader narrative of green human resource development in the
hospitality industry.

The high density of influential authors such as Pavlova, M. and Simmons, A. within this bibliometric map
indicates a robust theoretical foundation in the discourse of green skills integration within the vocational sector.
Pavlova’s work specifically emphasizes the importance of policy responses in the Asia-Pacific region to align
vocational education with the global green economy agenda, which is highly relevant to the "green transition" cluster
identified in this study. Furthermore, Simmons’ contributions provide a strategic framework for TVET institutions
to move beyond merely adding environmental content toward a structural transformation of core student
competencies. The presence of these central figures within the citation network confirms that the discourse on
sustainable tourism curricula has shifted from a peripheral issue to a mainstream necessity driven by the urgent need
for international green competency standardization.
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CONCLUSION

This study aimed to analyze the development of research on green jobs integration within Technical and
Vocational Education and Training (TVET) in the tourism sector using a bibliometric approach. The findings confirm
that research in this field has experienced a significant upward trend over the past decade, particularly between 2019
and 2025, indicating increasing global attention toward sustainability-oriented workforce development. The results
of the bibliometric analysis further reveal that key themes such as green skills, sustainable tourism, and curriculum
development are central to the current research landscape, highlighting the critical role of education in supporting
sustainable industry practices.

The study also demonstrates that TVET institutions play a strategic role in preparing a workforce capable of
addressing sustainability challenges in the tourism sector. However, despite the growing number of publications, the
integration of green jobs and sustainability competencies into tourism curricula remains fragmented and lacks a
comprehensive framework. This finding aligns with recent global reports emphasizing the urgent need to strengthen
green skills and sustainability competencies in education systems to support the transition toward a green economy
(International Labour Organization, 2023).

Furthermore, this study identifies several research gaps, including the limited number of integrative studies
that combine green jobs, tourism education, and TVET, as well as the lack of empirical evidence on curriculum
implementation in developing countries. Therefore, future research should focus on developing integrative
curriculum models that incorporate sustainability competencies, industry needs, and technological advancements
such as Industry 4.0. In addition, collaboration between educational institutions, industry stakeholders, and
policymakers is essential to ensure the effective implementation of sustainable tourism education.

From a practical perspective, the findings of this study provide important implications for curriculum
developers and policymakers in designing competency-based TVET programs that support sustainable tourism
practices. Strengthening partnerships between academia and industry, embedding green skills into training modules,
and adopting international sustainability frameworks can enhance the relevance and effectiveness of tourism
education. Ultimately, this study contributes to the growing body of knowledge on sustainable tourism and vocational
education by providing a comprehensive mapping of research trends and offering directions for future development
(UNWTO, 2023).

Practically, these bibliometric findings provide a crucial empirical basis for the development of vocational
curricula in Indonesia, particularly in anticipation of the implementation of the Phase F SMK/MAK curriculum in
2026. The identification of recent trends (2023-2024) concerning "curriculum mapping" and "readiness" suggests
that the design of future tourism curricula should no longer be purely theoretical but must adaptively integrate green
hospitality modules into productive subjects (Barth et al., 2007). This includes the digitalization of school asset
management through integrated platforms and the development of Project-Based Learning (PjBL) modules focused
on resource efficiency. By aligning the Phase F curriculum structure with the global green competency standards
identified in this analysis, vocational education institutions in Indonesia can ensure that their graduates possess
adaptive job readiness aligned with the demands of a circular economy and a sustainable tourism industry.
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