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This study aims to analyze the influence of Collaboration, Pentahelix Synergy, and Innovative Leadership on Community-Based Tourism (CBT) development and evaluate the impact of CBT on Sustainable Tourism by considering the moderating role of Government Policy. Employing a quantitative approach and the Partial Least Squares Structural Equation Modeling (PLS-SEM) method, data were collected from 218 respondents across 20 villages surrounding the Borobudur Temple area. A quota sampling method was employed due to population constraints, ensuring a proportional representation of each relevant stakeholder group. The findings indicate that Collaboration, Pentahelix Synergy, and Innovative Leadership significantly influence CBT. Moreover, CBT was found to mediate the relationship between Pentahelix Synergy and Sustainable Tourism, while Government Policy plays a significant moderating role in strengthening this relationship. These results underscore the importance of enhancing cross-sector collaboration, formulating supportive policies for Pentahelix actor synergy, and contributing to the theoretical framework by bridging research gaps related to the determinants of sustainable tourism in the context of CBT.
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[bookmark: _heading=h.3q5sasy]INTRODUCTION
As the world's largest archipelagic country with more than 84,000 villages, Indonesia holds immense potential for developing community-based tourism (CBT). The nation's rich natural and cultural diversity—from Sabang to Merauke—positions villages as the center of local economic growth. Its diverse landscape—mountains, forests, seas, and local culture—constitutes a vital resource for sustainable development [1]. The Jayabaya Prophecy offers a fascinating cultural perspective, suggesting that villages will become leaders in the nation's future. This prophecy can be interpreted as a prediction of the transformation of villages from passive objects of development into key subjects driving social and economic justice [2]. On a global scale, tourism plays a significant role in the economy, with 1.4 billion international travelers and a contribution of nearly 10% to global GDP [3]. In Indonesia, the tourism sector contributed 4.1% to the national GDP in 2022 and is projected to grow in the post-pandemic period [1]. Village tourism is now a focal point in the advancement of CBT, aimed at fostering sustainable development at the local level.
Each village in Indonesia holds unique local wisdom and tourism potential that can be developed into key attractions. These villages possess great opportunities to improve community welfare through management based on cooperation and inter-group collaboration. When managed sustainably, village potential can significantly contribute to improving the quality of life of local communities [4]. One prominent example is the area surrounding Borobudur Temple, which encompasses 20 villages applying a community-based tourism approach. Wanurejo Tourism Village ranked among the top 50 villages in the 2024 Indonesia Tourism Village Awards, reflects the vast potential for optimizing CBT models.
Borobudur Temple, a UNESCO World Heritage Site, holds extraordinary potential to support the development of sustainable community-based tourism. A development approach that actively involves the community in every aspect benefits Borobudur itself and enhances the surrounding communities' quality of life through tourism activities. The success of CBT in Borobudur illustrates that the achievements in the tourism sector are not merely measured by visitor numbers but also by positive impacts on local economic, social, and cultural dynamics [5]. Community empowerment programs initiated by the government and local organizations further reinforce tourism sustainability that benefits all stakeholders [6].
Tourist visits to Borobudur Temple experienced significant fluctuations between 2019 and 2023. In 2019, before the COVID-19 pandemic, domestic tourist visits peaked at 3.78 million, while international tourist visits reached 249,000. However, in 2020, a sharp decline occurred, with local visitors falling to 965,000 and international visits dropping to only 31,000. Recovery began in 2023, as domestic tourist visits rose to 982,000, and foreign tourist arrivals rebounded significantly to 167,000. Overall, these data suggest that although the tourism sector was severely affected by the pandemic, the 2023 trend signals a recovery—particularly through the return of international tourists to leading destinations such as Borobudur Temple.
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Borobudur Temple Tourism Park Visitor Data 2019-2023

Although Borobudur Temple succeeded in attracting more than 3.7 million domestic tourists and nearly 250,000 international visitors in 2019 [1], the economic impact on surrounding communities remains limited. To address this gap, the government initiated the Village Economic Center (Balai Ekonomi Desa or Balkondes) program as a tourism-based economic development strategy that actively involves residents. Designed as a buffer zone surrounding Borobudur, Balkondes integrates economic, cultural, social, and local wisdom components. Rini M. Soemarno, the Minister of State-Owned Enterprises (SOEs) during the 2014–2019 period, expressed her hope that Balkondes would remain sustainable and provide long-term socio-economic and environmental benefits for local communities.
Nevertheless, implementing the Balkondes program faces various challenges, including disparities in infrastructure quality among Balkondes units, which affect the tourist experience. Inconsistencies in facility standards and services have created gaps in quality, potentially leading to negative perceptions of the destination as a whole [7]. Moreover, fragmented marketing coordination has resulted in inefficiencies and the risk of internal competition, which could prove counterproductive [8]. Therefore, an integrated approach to marketing and destination management is essential to foster synergy among villages and to strengthen the overall competitiveness of the Borobudur tourism area.
Community-Based Tourism (CBT) development must adhere to the principles of sustainability, equity, and empowerment. Building community capacity is critical, as infrastructure development alone risks becoming unsustainable without it. With rural poverty reaching 12.29% in 2022 [1], an inclusive development model becomes increasingly necessary. The Pentahelix collaborative model—which engages the government, academia, businesses, communities, and media—is vital to ensuring the effectiveness of tourism programs in Borobudur. While tourism villages offer significant potential to alleviate poverty and preserve cultural heritage [4], resource limitations and poor coordination often hinder progress. Clear management structures involving all stakeholders are essential to realize sustainable tourism villages and activate the local economy [5]. Cross-sector collaboration and innovative leadership are key foundations of CBT [6], with village heads playing a crucial role in encouraging public participation and highlighting local potential.
This study positions sustainable tourism as the dependent variable, reflecting the development direction in priority destinations such as Borobudur Temple. Modern tourism development requires balancing economic, social, cultural, and environmental aspects [9], [10]. Active community involvement is crucial in managing inclusive and adaptive destinations [11]. Community-Based Tourism (CBT) acts as a mediator bridging the relationship between stakeholder collaboration and sustainability. In addition to being a management framework, CBT promotes equitable benefit distribution [12], and its effectiveness heavily depends on the community's social capacity and open communication [13].
The success of CBT in supporting sustainable tourism is influenced by innovative leadership and collaborative practices within the Pentahelix framework [6], [7]. Synergistic collaboration strengthens social legitimacy and ensures long-term sustainability. Government policy serves as a moderator that enhances the relationship between cooperation and leadership in CBT management. Inclusive governance can increase community participation and representation [8], creating a more adaptive tourism ecosystem. This study is expected to provide theoretical and practical contributions to CBT development and offer solutions to issues such as unemployment, economic inequality, and environmental sustainability in tourism areas [9].
Based on this background, the study is entitled: "Development of a Community-Based Tourism Model in the Borobudur Temple Area to Support Sustainable Tourism Performance." Its primary focus is how CBT can promote fair, inclusive, and sustainable tourism management in one of the nation's super-priority destinations.


LITERATURE STUDIES
SUSTAINABILITY
The concept of sustainability was formally introduced through the Brundtland Report, published by the World Commission on Environment and Development (WCED) in 1987. In the report, sustainable development is defined as the effort to meet the needs of the present generation without compromising the ability of future generations to meet their own needs [13]. Over time, this concept has evolved to encompass three interrelated core dimensions: economic, social, and environmental.
The economic dimension emphasizes stable growth, resource-use efficiency, and the sustainability of production and consumption systems [14]. The social dimension focuses on achieving social justice, reducing inequality, and empowering local communities and vulnerable groups [15]. Meanwhile, the environmental dimension highlights the importance of conserving natural resources, protecting biodiversity, and restoring degraded ecosystems [16], [17].
The integration of these three dimensions forms the foundation of a holistic approach to sustainable development. This approach aims to improve the overall quality of life and ensure a long-term balance between human interests and environmental preservation [18. Thus, sustainability is a normative goal and a strategic framework for policymaking and cross-sectoral development program implementation

SUSTAINABLE TOURISM
Sustainable tourism aims to create a balance between the needs of tourists, local communities, environmental conservation, and the long-term viability of the tourism industry itself. Its principles encompass the three main dimensions of sustainable development: environmental, economic, and socio-cultural [19]. According to the UNWTO, sustainable tourism is defined as one that fully considers its current and future economic, social, and environmental impacts. This concept emphasizes ecological conservation, local community empowerment, cultural preservation, and active community participation in tourism planning and management [20] [21].

COLLABORATION
Collaboration is understood as a form of cooperation between two or more parties directed toward achieving a shared goal, with its success highly influenced by levels of trust, communication effectiveness, and the alignment of visions and missions among actors [22], [23]. Trust is the foundation for building productive relationships and facilitates open and constructive information exchange [24]. Structured and clear communication is vital in avoiding meaning distortion and potential misunderstandings among the involved parties [25]. Additionally, a collectively agreed-upon common goal can minimize conflict potential and strengthen commitment to collaborative outcomes.
A systematic work structure and precise role distribution are also necessary to prevent overlapping functions and ensure efficient program implementation [26]. Collaboration can take various forms, ranging from intra-organizational collaboration between units or departments within a single organization, inter-organizational collaboration involving synergy across institutions or sectors, to multidisciplinary collaboration integrating diverse fields of expertise to address complex, cross-sectoral issues [28]. In sustainable development, cross-actor and cross-disciplinary collaboration is a key prerequisite for formulating innovative and consensus-based solutions to systemic and interrelated challenges.

PENTAHELIX
The Pentahelix model is a collaborative approach that involves five key actors—government, business sector, academia, local communities, and media—to promote sustainable economic development. Each actor plays a strategic and complementary role in creating synergy for sustainable tourism development [29], [30]. The government is responsible for formulating inclusive and adaptive policies that respond to local dynamics [31]. The academic sector supports data-driven decision-making through research and innovation [32]. The business sector provides capital investment and develops tourism-supporting infrastructure. Local communities act as custodians of cultural values and environmental conservation, which are vital pillars of destination sustainability [33]. Meanwhile, the media serves a strategic function in disseminating information, shaping public perception, and enhancing the positive image of tourism destinations [34]. This approach aligns with the principles of collaborative governance and underscores the importance of cross-sector partnerships in achieving sustainable tourism development goals.


INNOVATIVE LEADERSHIP
Leadership is a fundamental component in achieving organizational goals and driving social transformation and community development in a sustainable manner. Winardi [35] defines a leader as an individual with the capacity to influence group behavior to accomplish specific objectives. Conceptually, leadership can be understood as a conscious and responsible process of guiding, influencing, and mobilizing individuals or groups toward realizing a shared vision.
In the contemporary context, characterized by complexity and rapid change, the paradigm of innovative leadership emerges as a relevant and adaptive approach. According to Mumford et al. [36], innovative leadership is the ability to formulate a creative vision, initiate renewal, and drive transformation within organizations and communities. Innovative leaders are characterized by openness to new ideas, support for continuous learning, and their ability to create organizational environments that are flexible and responsive to change [37], [38].
In the context of community-based tourism, innovative leadership plays a strategic role in bridging the interests of multiple stakeholders and creating cross-sectoral synergy. This becomes especially crucial in implementing the Pentahelix model, which demands integrating government, academia, business, community, and media roles to promote sustainable tourism development [5]. Thus, innovative leadership serves not only as a catalyst for change but also as a key instrument in strengthening collaboration and participatory governance in community-based tourism development.

COMMUNITY BASED TOURISM
Community-based tourism (CBT) is a tourism development approach that positions local communities as the primary actors in all tourism planning, management, and evaluation stages. This approach emphasizes active community participation to generate long-term economic, social, and environmental benefits [39]. Within the CBT framework, communities are not merely beneficiaries but are also subjects who hold control over the direction and dynamics of tourism development in their areas.
Conceptually, CBT is oriented toward inclusivity, preservation of local cultural values, and sustainable resource management [40]. It aims to strengthen collective identity, foster a sense of ownership, and increase citizen engagement in maintaining the sustainability of tourism destinations [41], [42]. Active community participation has also contributed to preserving environmental quality and local cultural values [6].
Furthermore, CBT promotes community empowerment by utilizing local potential as the foundation for developing creative economies and community-based entrepreneurship [43]. Nevertheless, implementing CBT often faces structural challenges, such as limited human resource capacity, inadequate supporting infrastructure, and weak access to markets and financing [44], [45]. Therefore, the success of this approach heavily depends on responsive public policies that are facilitative and focused on strengthening local institutions.


GOVERNMENT POLICY
Government policy refers to a series of strategic actions collectively to address public issues [34]. In tourism, public policy plays a vital role in creating a conducive ecosystem grounded in the principles of inclusivity and sustainability. An effective tourism policy must accommodate the diversity of local potentials while balancing economic, social, and environmental interests [31].
The policy-making process includes problem identification, formulation, implementation, and evaluation. Each stage requires stakeholders' active participation to ensure that the resulting policy is both adaptive and well-targeted [30]. Among all these stages, implementation often becomes the primary challenge. Pressman and Wildavsky emphasize that inter-agency coordination and sufficient resource availability are prerequisites for successful policy execution [28].
Therefore, cross-sector synergy and alignment between central and local governments are crucial to ensuring policy effectiveness. In the tourism sector, such consistency not only strengthens governance but also enhances the resilience and adaptability of local tourism systems.
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Figure 2 Conceptual Framework of the Research
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RESEARCH METHODOLOGY
This study employed a quantitative approach to examine the relationships among independent, mediating, moderating, and dependent variables. The unit of analysis included village heads, village-owned enterprises administrators, and tourism actors around the Borobudur Temple area, with a total of 218 respondents. Sampling was conducted using a quota sampling technique due to population limitations, ensuring that each relevant group was proportionally represented.
The analytical method used was Partial Least Squares Structural Equation Modeling (PLS-SEM), suitable for complex models and small to medium sample sizes. There were seven key variables in this study: three independent variables (Collaboration, Pentahelix Synergy, and Innovative Leadership), one mediating variable (Community-Based Tourism), one dependent variable (Sustainable Tourism), and one moderating variable (Government Policy). All variables were measured using a Likert scale ranging from 1 to 5. Data analysis was conducted in three main stages:
1. Outer Model Evaluation, assessing validity (with outer loading > 0.6 and AVE > 0.5) and reliability (with composite reliability > 0.90);
2. Inner Model Evaluation, analyzing R² values to assess the model’s predictive power and VIF values (< 5) to ensure no multicollinearity;
3. Hypothesis Testing, using t-statistics and p-values (≤ 0.05) to determine the significance of relationships among variables, including mediation and moderation tests.



RESULT AND DISCUSSION
Result
The test results indicated that all indicators had factor loadings above 0.7 and composite reliability values above 0.8, confirming that all indicators within each variable are valid and reliable. This implies that the instruments used in this study meet the standards for good measurement and are suitable for further analysis. Based on the mean score calculations, the variable Community-Based Tourism (CBT) received the highest score of 4.08, followed by Government Policy (4.03) and Pentahelix Synergy (3.96), reflecting a high level of positive perception from respondents regarding these variables. Meanwhile, the highest standard deviation was observed in the Innovative Leadership variable (0.97), indicating a greater diversity of responses for this variable than others.
Adjusted R-squared and multicollinearity assessments were conducted to evaluate the model’s explanatory power. The adjusted R² value of 0.822 in the Sustainable Tourism model indicates that Government Policy, Innovative Leadership, Collaboration, CBT, and Pentahelix Synergy can explain 82.2% of the variance in Sustainable Tourism. Similarly, in the CBT model, the adjusted R² value of 0.823 shows that the independent variables account for 82.3% of the variance in CBT. These values demonstrate that the model is a good fit. Regarding multicollinearity, all variables showed VIF values below 10, indicating no multicollinearity issues among the independent variables in either model. Thus, the model is statistically valid for analysis.

Table 1. Inner Model
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	VIF
	VIF

	Multicollinearity
	
	

	Collaboration
	4.901
	5.190

	Pentahelix Synergy
	6.297
	6.213

	Innovative Leadership
	1.922
	1.951

	Community Based Tourism
	5.103
	 

	Coefficient Determination
	
	

	Adjusted R-Squared
	0.822
	0.823


	*Source: Data Processed
After evaluating the inner model, the next stage involved hypothesis testing to determine whether the relationships among variables in the model were statistically significant. The results revealed that Collaboration, Pentahelix Synergy, and Innovative Leadership positively and significantly affected Community-Based Tourism (CBT), as indicated by p-values below 0.05. Furthermore, CBT significantly influenced Sustainable Tourism, confirming its mediating role in the model.
However, the direct relationships between Collaboration, Pentahelix Synergy, and Innovative Leadership on Sustainable Tourism were found to be not significant, given their p-values exceeded the 0.05 threshold. Regarding mediation analysis, only Pentahelix Synergy demonstrated a significant indirect effect on Sustainable Tourism through CBT. In contrast, the mediating role of CBT in the relationships between Collaboration and Innovative Leadership with Sustainable Tourism was not supported. In the moderation analysis, Government Policy significantly strengthened the effects of Collaboration, Pentahelix Synergy, and Innovative Leadership on CBT, as evidenced by p-values ≤ 0.051 for all three interactions.

Table 2. Sign and Significance of Path Coefficient
	Hypothesis
	Coefficient
	T-Statistics
	P-value
	Decision

	H1
	Collaboration has a positive effect on Community-Based Tourism (CBT)
	0.117
	1.666
	0.048**
	Supported

	H2
	Pentahelix synergy has a positive effect on Community-Based Tourism (CBT)
	0.234
	2.618
	0.005**
	Supported

	H3
	Innovative leadership has a positive effect on Community-Based Tourism (CBT)
	0.185
	3.797
	0.000**
	Supported

	H4
	Community-Based Tourism (CBT) has a positive effect on Sustainable Tourism
	0.735
	7.91
	0.000**
	Supported

	H5
	Collaboration has a positive effect on Sustainable Tourism
	-0.123
	1.629
	0.052
	Not Supported

	H6
	Pentahelix synergy has a positive effect on Sustainable Tourism
	-0.02
	0.263
	0.396
	Not Supported

	H7
	Innovative leadership has a positive effect on Sustainable Tourism
	0.01
	0.28
	0.39
	Not Supported

	H8
	Community-Based Tourism mediates the positive effect of Pentahelix synergy on Sustainable Tourism
	0.2
	2.084
	0.019**
	Supported

	H9
	Community-Based Tourism mediates the positive effect of Collaboration on Sustainable Tourism
	-0.066
	0.811
	0.209
	Not Supported

	H10
	Community-Based Tourism mediates the positive effect of Innovative Leadership on Sustainable Tourism
	-0.152
	2.968
	0.002
	Not Supported

	H11
	The effect of Collaboration on Community-Based Tourism is moderated by Government Policy
	0.086
	1.638
	0.051*
	Supported

	H12
	The effect of Pentahelix synergy on Community-Based Tourism is moderated by Government Policy
	0.172
	2.489
	0.007**
	Supported

	H13
	The effect of Innovative Leadership on Community-Based Tourism is moderated by Government Policy
	0.136
	3.405
	0.000**
	Supported


*Source : Data Processed
Discussion
The results of this study underscore the crucial role of collaboration among stakeholders in supporting the development of Community-Based Tourism (CBT). Practical cooperation between the government, local communities, and the private sector was found to have a significant impact on tourism sustainability. This finding aligns with previous research [35], [22], which demonstrated that active community involvement and cross-sectoral cooperation directly contribute to increased tourist visits, local income, and the preservation of environmental and cultural values. Thus, collaboration affects economic outcomes and strengthens the social and ecological foundations essential to sustainable destination management.
Furthermore, this study confirms that the Pentahelix synergy—involving five key actors: government, communities, academia, businesses, and the media—significantly influences the effectiveness of CBT. This approach enhances coordination and integration among stakeholders in planning and managing destinations inclusively and adaptively, as emphasized in [23]. The synergy supports infrastructure development, expands tourism information dissemination through media, and boosts community engagement in environmental and cultural preservation, thus reinforcing long-term economic, social, and ecological objectives.
The findings also highlight the strategic role of innovative leadership in optimizing effective and sustainable CBT development. Innovative leaders can respond to local challenges with creative solutions and identify new opportunities that generate positive economic and social impacts. As discussed in [14] and [15], such leadership facilitates adopting technology and new strategies for managing community-based tourism destinations. A practical example is presented in [26], [37], where village heads exhibiting innovative leadership successfully initiated programs rooted in local wisdom, stimulating community participation and opening new entrepreneurial avenues.
Moreover, the study reinforces that CBT is closely aligned with the principles of sustainable tourism, particularly in empowering communities, preserving cultural heritage, and managing the environment. Previous studies [8] and [9] affirm that community involvement in CBT fosters implementing environmentally friendly practices and cultural conservation. Miller and Liu [10] found that CBT also raises environmental awareness through tangible actions like waste management and energy conservation while promoting fairer economic benefit distribution. Therefore, CBT can be viewed as a financial empowerment tool and a strategic governance model for inclusive and sustainable destination management.
Nevertheless, several challenges persist in implementing collaborative approaches. Research by Ritchie and Crouch [11] and Hall and Gössling [12] indicates that unstructured collaboration and ineffective coordination often fail to produce the intended impact. Diverging interests between the public and private sectors and insufficient community involvement have been identified as key barriers [13], [14]. Therefore, it is necessary to strengthen coordination structures and establish more inclusive collaboration platforms.
Similarly, while the Pentahelix model is regarded as a strategic approach to sustainable tourism, conflicting stakeholder priorities often hinder its effectiveness. Chien and Lee [15] and Garcia and Roy [16] emphasize that poor communication and a lack of shared vision among actors present significant obstacles. Tan et al. [17] further assert that misaligned objectives within the synergy may ultimately undermine sustainability efforts. Hence, a clearly defined roadmap and enhanced institutional capacity at the local level are required to improve the implementation of the Pentahelix model.
Finally, although innovative leadership is considered essential in driving sustainable tourism, its implementation is frequently constrained by weak cross-sectoral support. As noted by Hall and Gössling [12], the success of progressive policies largely depends on strong inter-sectoral backing. In addition, practical limitations such as budget constraints, technological access, and inadequate infrastructure also affect the capacity of local leaders to innovate [17]. Therefore, innovation must be institutionalized within systems that promote community participation and strengthen cross-sectoral coordination to enable sustainable transformation.

[bookmark: _heading=h.17dp8vu]CONCLUSION
The findings of this study reveal that collaboration, Pentahelix synergy, and innovative leadership have a positive and significant impact on the development of Community-Based Tourism (CBT), which subsequently contributes to achieving sustainable tourism. However, while collaboration plays a crucial role in CBT development, its direct effect on tourism sustainability was statistically insignificant. Similarly, neither Pentahelix synergy nor innovative leadership directly impacted sustainability outcomes. These findings suggest that these variables require supportive mediating or moderating contexts to optimize their contribution to sustainability goals.
Specifically, CBT was found to be a significant mediator in the relationship between Pentahelix synergy and sustainable tourism, reinforcing its strategic role as a critical link in transforming tourism development policies and practices at the local level. Furthermore, government policy demonstrated a significant moderating effect in enhancing the influence of collaboration, Pentahelix synergy, and innovative leadership on CBT, thereby accelerating the process of community-based tourism development.
These findings offer critical theoretical contributions by emphasizing the necessity of an integrated approach in policy formulation and tourism development strategies, particularly in rural and village tourism. Such an approach strengthens stakeholder coordination and improves the effectiveness of community-based program implementation.
Exploring additional moderating variables, such as local institutions' capacity to manage resources, design programs, and establish partnerships, is recommended for future research. Moreover, increasing the sample size and expanding the geographical coverage of the study would enhance the external validity and allow for a broader generalization of findings within the context of sustainable tourism development.
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