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This study examines how institutional capacity (IC) and penta-helix collaboration (PH) drive
renewable energy adoption (REA) and enhance sustainable tourism (ST) performance in
Indonesia's Green Canyon destination. Using an explanatory sequential mixed-methods
design, the research combined surveys of 68 penta-helix stakeholders with in-depth interviews,
analyzing data through PLS-SEM and thematic analysis. The findings reveal that IC
significantly fosters PH and REA but demonstrates no direct effect on ST. Instead, PH serves
as the crucial mediating mechanism that channels institutional strengths into both REA and ST
outcomes. The adoption of solar power and electric boats emerges as a key factor in reducing
emissions while strengthening the destination's eco-friendly reputation. This research provides
original empirical evidence from the Indonesian tourism context, extending collaborative
governance theory through the validated penta-helix mediation model. The study provides
practical guidance for policymakers and tourism managers to enhance multi-stakeholder
coordination and accelerate low-carbon tourism transitions in support of Indonesia's Net-Zero

Emissions (NZE) 2060 targets.

1. INTRODUCTION

Sustainable tourism (ST) has become a strategic global
agenda to reduce environmental impact and simultaneously
improve the socio-economic welfare of communities [1].
Indonesia itself is targeting Net-Zero Emissions (NZE) by
2060, requiring a radical transformation of the tourism sector
towards low-carbon practices through the use of new and

renewable energy. The urgency of this transition is
underscored by research showing tourism's significant
vulnerability to climate change impacts, necessitating

immediate decarbonization efforts [2]. The tourism sector is
estimated to contribute around 8% of national carbon
emissions [3]. Thus, the integration of renewable energy
sources has become an important instrument in supporting the
green economy agenda and the achievement of SDG 7 (Clean
Energy). This alignment with sustainable development goals
reflects the growing recognition that tourism must contribute
to inclusive growth while addressing environmental
challenges [4]. Figure 1 is an overview of the integration of
renewable energy sources (SDG 7: Clean Energy) in ST.
Green Canyon in Pangandaran Regency, West Java,
provides a compelling case study to examine the specific
dilemma at the heart of this study. While this destination has
pioneered renewable energy integration through collaboration
with PLN, which includes implementing electric boat
conversions, installing 5.5 kWp rooftop solar power plants,
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providing electric vehicle charging stations, and introducing
electric stoves in SMEs [5], its progress confronts fundamental
barriers that encapsulate the core challenge of Indonesia's
green tourism transition. The central dilemma lies in the
coexistence of technological advancement with persistent
implementation  barriers: institutional capacity (IC)
constraints, business resistance to electric technology, and
limited understanding of green energy benefits. These specific
obstacles, if not systematically addressed, risk undermining
the achievement of Indonesia's 2060 NZE target and represent
the critical problem this research seeks to investigate [6].

These implementation challenges are not unique to
Indonesia's tourism sector but reflect a broader global pattern
in the transition to low-carbon technologies, which explains
why this problem remains unresolved despite increasing
policy attention. For instance, a parallel assessment of South
Africa's automotive industry highlights strikingly similar
barriers, including high upfront costs, limited infrastructure,
and the need for strategic policy frameworks [7]. This
persistent global pattern indicates that overcoming such
hurdles requires more than political will or technological
solutions alone; it demands systematic, multi-stakeholder
approaches that can address the complex interplay of
institutional, economic, and social factors simultaneously, a
governance challenge that requires innovative collaborative
frameworks [8].
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Figure 1. Sustainable tourism (ST) [9]

The penta-helix approach, which involves government,
business, academia, community, and media, is recognized as
effective in promoting innovation and collaborative
governance in various sectors, including smart city
development [10], tourist village [11, 12], and post-pandemic
tourism recovery [13]. The evolution of this framework from
triple to quintuple helix models demonstrates its adaptability
in addressing complex sustainability challenges through multi-
stakeholder synergy [14, 15]. Despite the growing popularity
of multi-stakeholder collaboration models such as the penta-
helix, empirical evidence on their effectiveness in promoting
renewable energy adoption (REA), particularly in the tourism
sector, remains limited and fragmented. Previous studies have
tended to examine this relationship in a fragmented manner;
some focus on IC without examining the mechanisms of
collaboration, while others examine collaboration without
examining its ultimate impact on ST performance. This
fragmentation is particularly evident in developing country
contexts where institutional frameworks and collaborative
governance are still evolving [16, 17]. This disconnect creates
a gap in understanding how IC can be transformed through
collaboration to promote green technology adoption and,
ultimately, achieve sustainability. In other words, the 'black
box' linking IC to ST outcomes remains unexplored.

To address this gap, this study proposes and tests an
integrated conceptual model that positions penta-helix
collaboration (PH) as a key mediating mechanism. We
hypothesize that IC does not automatically generate ST, but
must first be channeled through strong collaborative synergy
among five key actors (government, business, academia,
community, and media), which in turn facilitates the adoption
of renewable energy. This mediation approach aligns with
emerging research calling for more sophisticated governance
models that can navigate the complex institutional landscapes
of ST transitions [18]. Thus, the penta-helix approach is not
merely an option, but rather a logical and necessary path to
align IC with concrete actions. Therefore, this study aims to
examine the direct and indirect effects of IC on ST
performance through the mediating roles of PH and REA in
the Green Canyon tourist destination, Indonesia.

The research findings are expected to contribute to the
literature on green tourism governance while providing
evidence-based policy recommendations to accelerate the
clean energy transition and strengthen the sustainability of
Indonesian tourist destinations on the global stage.
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2. LITERATURE REVIEW AND HYPOTHESIS
DEVELOPMENT

This study is grounded in collaborative governance theory
[19] and innovation diffusion theory [20], which together
provide a robust framework for understanding multi-
stakeholder dynamics in ST transitions. Collaborative
governance theory elucidates how institutional arrangements
facilitate cross-sector cooperation, while innovation diffusion
theory explains the mechanisms through which new
technologies like renewable energy are adopted within social
systems. Recent extensions of collaborative governance
emphasize the need for adaptive approaches that can address
complex, multi-level sustainability challenges [8]. The penta-
helix framework operationalizes these theories by specifying
five key actors (government, business, academia, community,
and media) whose synergy creates an ecosystem conducive to
sustainable innovation [21].

Building on this theoretical foundation, we develop six
hypotheses to examine the relationships between IC, PH, REA,
and ST performance.

2.1 Institutional capacity and penta-helix collaboration

Grounding in collaborative governance theory [19], we
posit that IC, encompassing resources, rules, and coordination
structures, serves as a fundamental enabler for multi-
stakeholder collaboration. Effective IC provides the necessary
governance infrastructure that reduces transaction costs and
creates legitimate platforms for collective action [16, 17].
Empirical studies across various sectors confirm that
institutional readiness facilitates cross-sector partnerships by
reducing transaction costs, establishing legitimate platforms,
and providing necessary resources [22, 23]. However, limited
research has empirically tested this relationship within the
complex penta-helix framework in developing country
tourism contexts, particularly in the renewable energy
transition domain where institutional complexity is heightened
[14].

We propose that IC fosters PH through three mechanisms:
(1) resource provision that lowers collaboration barriers; (2)
rule-setting that reduces coordination uncertainties; and (3)
legitimacy creation that enhances trust among diverse
stakeholders. These mechanisms collectively enable the
transformation of institutional potential into effective
collaborative action.

H1: IC has a positive effect on PH.

2.2 Institutional capacity and renewable energy adoption

Grounded in the Resource-Based View (RBV), IC provides
the essential resources, expertise, and regulatory frameworks
necessary for adopting complex innovations, such as
renewable energy. The successful adoption of renewable
energy technologies in tourism destinations requires not only
technical capacity but also supportive institutional frameworks
that can navigate regulatory complexities [24, 25]. Empirical
evidence confirms that institutions with strong capacity
accelerate energy transitions through targeted policies, fiscal
incentives, and technical support [26]. Studies in Southeast
Asia have further demonstrated that local governments with
clear regulations and adequate resources significantly
accelerate the adoption of clean technology [27]. However,
existing research remains predominantly cross-sectional,



lacking examination of the specific mechanisms through
which IC translates into concrete adoption behaviors within
tourism ecosystems, particularly in archipelagic developing
nations like Indonesia [28].

We argue that IC enables REA through three distinct
pathways: (1) policy direction that creates strategic alignment
and reduces regulatory uncertainty; (2) budgetary allocation
that lowers financial barriers through subsidies and incentives;
and (3) regulatory enforcement that ensures compliance and
standards implementation. These institutional interventions
collectively create an environment that enables the integration
of renewable energy.

H2: IC has a positive effect on REA.

2.3 Institutional capacity and sustainable tourism

Drawing from institutional theory, we posit that IC provides
the governance frameworks and implementation mechanisms
essential for achieving ST outcomes. Strong IC enables
effective policy formulation, resource allocation, and
monitoring systems that directly support sustainability
objectives [29]. However, the relationship between
institutional strength and ST outcomes is often mediated by
contextual factors and implementation capabilities [17].
Previous research by Spenceley and Meyer [30] demonstrates
that capable institutions create inclusive policies that strike a
balance between environmental conservation and community
welfare. However, empirical evidence regarding the direct IC-
ST relationship remains inconclusive, with several studies
suggesting this influence may be predominantly indirect
through mediating variables, particularly in contexts where
tourism governance involves multiple jurisdictional levels [31,
32].

We propose that IC influences ST through dual pathways:
(1) directly through policy enforcement, strategic planning,
and regulatory oversight; and (2) indirectly by creating
enabling conditions for stakeholder collaboration and
innovation adoption. The direct pathway operates through
institutional leadership in setting sustainability standards and
ensuring compliance, while the indirect pathway functions
through capacity's role in facilitating the collaborative and
technological drivers of sustainability.

H3: IC has a positive effect on ST.

2.4 Penta-helix collaboration and renewable energy
adoption

Drawing from innovation ecosystem theory, PH creates a
synergistic environment where diverse stakeholders
collectively drive technological innovation and adoption. The
quintuple helix framework emphasizes that knowledge
production and innovation increasingly occur at the
intersection of multiple societal subsystems [14, 15]. The
integration of government, business, academia, community,
and media facilitates knowledge exchange, resource pooling,
and risk sharing, which are essential for the implementation of
renewable energy. Empirical studies demonstrate that multi-
actor partnerships significantly accelerate clean energy
adoption through the complementary capabilities and shared
learning of their members [21, 23]. Recent research in
Vietnam further confirms that penta-helix synergy enhances
low-carbon energy investment in the hospitality sector [33].
However, limited research has quantitatively examined how
this collaborative dynamic specifically influences REA in
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developing country tourism contexts, particularly through
rigorous mixed-methods approaches [34].

We propose PH drives REA through three mechanisms: (1)
knowledge integration from academia that enhances technical
capacity; (2) resource mobilization from business and
government that reduces financial constraints; and (3) social
legitimization from community and media that increases
acceptance. These collaborative advantages collectively
overcome adoption barriers and accelerate the implementation
of renewable energy in tourism destinations.

H4: PH has a positive effect on REA

2.5 Penta-helix collaboration and sustainable tourism

Grounded in stakeholder theory and collaborative
governance, penta-helix collaboration integrates diverse
perspectives and resources to achieve balanced, ST outcomes.
Effective multi-stakeholder collaboration has been shown to
enhance destination resilience and sustainability performance
through integrated planning and complementary resource
mobilization [35]. The synergy among government, business,
academia, community, and media enables comprehensive
destination management that simultaneously addresses
economic, social, and environmental dimensions. Empirical

studies have demonstrated that multi-stakeholder
collaboration significantly enhances destination
competitiveness  through improved service quality,

environmental conservation, and local community welfare
[31]. Recent evidence from Batu City, Indonesia, further
confirms that the penta-helix framework effectively
synergizes stakeholders to enhance both tourist appeal and
environmental management [12]. This aligns with global
trends where collaborative governance models are
increasingly recognized as essential for addressing complex
sustainability challenges [8].

We propose that PH enhances ST through three key
mechanisms: (1) integrated planning that aligns diverse
stakeholder interests with sustainability goals; (2)
complementary resource mobilization that optimizes financial,
human, and technical capabilities; and (3) enhanced social
legitimacy that builds community support and tourist trust.
These collaborative advantages enable destinations to
maintain economic viability while preserving environmental
integrity and ensuring social equity.

HS5: PH has a positive effect on ST.

2.6 Renewable energy adoption and sustainable tourism

Grounded in signaling theory and green consumer behavior,
the adoption of renewable energy serves as a credible
environmental commitment that enhances destination
attractiveness and competitive  positioning.  Tourists
increasingly prefer destinations that demonstrate genuine
environmental commitment through tangible actions like REA
[36, 37]. The integration of clean energy technologies directly
reduces ecological impact while signaling strong sustainability
values to increasingly eco-conscious tourists. Empirical
evidence demonstrates that destinations adopting renewable
energy experience improved visitor satisfaction, enhanced
market reputation, and increased economic returns through
differentiated positioning [27, 36]. Recent studies have further
confirmed that the implementation of renewable energy in
tourism SMEs contributes to both environmental conservation
and business performance [38]. This is particularly relevant in



island destinations where energy costs are high and
environmental footprints are visible [39, 40].

We propose that REA enhances ST through three primary
mechanisms: (1) environmental impact reduction through
decreased carbon emissions and resource consumption; (2)
economic advantage via long-term cost savings and premium
pricing potential; and (3) reputational enhancement that
attracts environmentally conscious tourists and strengthens
brand differentiation. These benefits collectively improve
destination performance across environmental, economic, and
social sustainability dimensions.

H6: REA has a positive impact on ST.

Based on the six hypotheses developed, this study proposes
a conceptual model as shown in Figure 2. This model
integrates four key constructs: IC, PH, REA, and ST
Performance, and tests the hypothesized causal relationships
among them. Specifically, this model not only examines the
direct influence of IC on ST (H3), but also investigates the
indirect pathways through PH (H1 and HS5) and REA (H2 and
H6). In addition, this model examines the role of PH in
mediating the relationship between IC and REA (H4), while
exploring how multi-stakeholder collaboration and green
technology adoption collectively transform IC into ST
performance. Based on this hypothesis, the following research
model was used:

Renewable
Energy
Adoption
(Llyas et al.,
2024)

H2

H4

Institutional
Capacity
(Emerson et al.,
2012)

Penta Helix
Collaboration
(Halibas et al.,
2017)

H6

Sustainable
Tourism
(Azamovna,
2024)

Figure 2. Research model

Thus, this research model provides a comprehensive
framework for examining the mechanisms linking IC to
tourism sustainability through penta-helix collaboration and
REA in the context of Indonesian tourism destinations.

3. METHODOLOGY
3.1 Research design

This study employed an explanatory sequential mixed-
methods design combining quantitative surveys and
qualitative interviews [41, 42]. The research population
included stakeholders from the penta-helix (government,
business, academia, community, and media) involved in Green
Canyon's renewable energy program, as well as tourists. A
purposive census sampling approach captured all 64 identified
penta-helix actors, supplemented by purposive sampling of
four tourists (total N = 68). Purposive sampling is particularly
appropriate for studying complex governance phenomena
where researcher judgment is essential for selecting
information-rich cases [43]. This approach ensured
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comprehensive stakeholder representation while maintaining
methodological rigor for PLS-SEM analysis. Quantitative data
from surveys tested hypothesized relationships, while
qualitative interviews with 12-18 key informants provided
contextual depth and explanatory insights into the statistical
findings.

3.2 Data collection procedures

Data collection was conducted in two complementary
phases from June to August 2025. Quantitative data were
gathered using structured questionnaires with 4-point Likert
scales adapted from established instruments to ensure content
validity. The survey followed Dillman's [44] Tailored Design
Method, using both online and face-to-face distribution to
maximize response rates across stakeholder groups.

For qualitative data, semi-structured in-depth interviews
were conducted with 16 key informants representing the five
elements of the penta-helix framework (government, business,
academia, community, and media), as well as tourists. Each
interview lasted 45-60 minutes and was guided by an
interview protocol developed based on preliminary
quantitative findings, following the principles of explanatory
sequential design [45]. This methodological triangulation
enhances validity by capturing both the breadth of statistical
patterns and the depth of lived experiences [46]. All interviews
were audio-recorded with consent and transcribed verbatim.

Participants were selected through purposive sampling,
focusing on individuals actively involved in ST governance
and renewable energy initiatives in Green Canyon. Data
collection followed the principle of theoretical saturation: after
the 14th interview, recurring themes were observed, and two
additional interviews confirmed thematic stability. No new
themes emerged at the 16th interview.

The distribution of informants (Table 1) reflects stakeholder
involvement in destination governance. Government
representatives formed the largest group due to their
regulatory and coordination roles. While tourists are not
formally part of the penta-helix framework, their inclusion
allowed the study to capture demand-side evaluations of
sustainability performance.

Table 1. Distribution of informants

Stakeholder Group Number of Informants

Government 5
Business 2
Academia 2
Community 3
Media 2
Tourists 2

Total 16

3.3 Measurement instruments

All constructs were measured using validated scales
adapted from previous studies to ensure content validity. IC
was assessed using six items [19], measuring resource

availability, coordination structures, and regulatory
frameworks. The PH employed five items [21] to evaluate
synergy, communication, and mutual benefits among

stakeholders. REA utilized six items adapted from Ilyas et al.
[47] to assess the intensity of technology implementation and
utilization. ST Performance was measured using six items
from Azamovna [48], which evaluated the economic,



environmental, and social dimensions.

All instruments used 4-point Likert scales (1 = Strongly
Disagree to 4 = Strongly Agree) to minimize central tendency
bias and encourage directional responses [49]. The use of 4-
point scales prevents neutral responses and forces directional
opinions, thereby increasing measurement precision [50]. The
survey instrument was first developed in English, then
translated into Indonesian using back-translation procedures to
ensure conceptual equivalence [51]. A pilot test with 15
respondents confirmed the clarity, relevance, and
appropriateness of the completion time (15-20 minutes),
leading to minor wording adjustments for the local context.

3.4 Data analysis

Quantitative data were analyzed using PLS-SEM with
SmartPLS 3.2.9 software. This approach was chosen because
it is suitable for predictive research models with a relatively
small sample size (68 respondents) and complex variables.
The analysis was conducted in two stages: (1) model
measurement (outer model); and (2) structural model testing
(inner model) to examine the relationships between variables
using path coefficient values, t-statistics, and p-values through
the bootstrapping procedure [52].

To examine the mediating effects proposed in the structural
model, a bootstrapping procedure was employed using
SmartPLS. Following established PLS-SEM guidelines,
significance testing was conducted using 5,000 bootstrap
resamples with bias-corrected and accelerated (BCa)
confidence intervals. Indirect effects were considered
statistically significant when the p-value was below 0.05 and
when the corresponding 95% confidence interval did not

include zero. This approach allows for robust estimation of
mediation effects without assuming normal distribution of the
sampling distribution.

Qualitative data were analyzed using thematic analysis [53]
framework through NVivo 12. The process involved
familiarization with data, generating initial codes, searching
for themes, reviewing themes, defining themes, and producing
the report. Thematic analysis provides a flexible yet systematic
approach for identifying, analyzing, and reporting patterns
within qualitative data [46]. Data triangulation was employed
by comparing quantitative and qualitative findings to enhance
validity, while member checking ensured accuracy of
interpretations through participant feedback.

Integration of mixed methods followed the explanatory
sequential design, where quantitative results informed
qualitative probing, and qualitative findings provided
explanatory depth to statistical relationships, creating a
comprehensive understanding of the phenomenon. This
integration approach leverages the complementary strengths
of quantitative and qualitative methods to provide a more
complete understanding of complex research problems [34].

4. RESULT
4.1 Respondent characteristic

In this study, the respondents were penta-helix elements
involved in the renewable energy program in Pangandaran
Regency Tourism. The data from the analysis unit is explained
in order to provide a comprehensive description of the research
results. Table 2 is the descriptive data of the respondents.

Table 2. Respondent characteristic

. e s Distribution
No. Characteristic Description Frequency Percentage (%)
Male 36 52.94
1. Gender Female 32 47.06
Amount 68 100.00
<25 years 5 7.35
26-35 years 37 54.41
36-45 years 15 22.05
2. Age 46-55 years 9 13.24
> 56 years 2 2.95
Amount 68 100.00
Middle School 1 1.48
High School 24 35.29
. Associate's Degree 12 17.64
3 Education Bachelor's Degree (S1) 24 35.29
Magister (S2) 7 10.30
Amount 68 100.00
Local Government 2 2.95
Department of Tourism 6 8.90
Department of Communication and Information Technology 6 8.90
Village Administration 4 5.88
Entrepreneurs 9 13.23
Academia 6 8.90
4. Penta-Helix Pokdarwis / Tourism Association / Business Group 10 14.70
Community / NGO / Community Organization 2 2.95
Pers/ Media Online/ Influencer 4 5.88
BUMN (PLN/Bank/ business) 5 7.35
Local Community 10 14.70
Tourists 4 5.88
Amount 68 100.00

Source: Research results (2025)
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Based on the table, the gender composition is relatively
balanced between men (52.94%) and women (47.06%),
reflecting inclusive cross-gender participation. In terms of age,
the majority of respondents are in the 26-35 age range
(54.41%), indicating the dominance of the productive age
group, which generally has a high adaptive capacity to
innovation [20]. In terms of education, most respondents had
a middle to upper-class background, with 35.29% having a
high school education or equivalent and 35.29% having a
bachelor's degree. This relatively high level of education has
the potential to support renewable energy literacy and
understanding of ST policies [54].

The distribution of the penta-helix elements confirms the
collaborative approach. The largest groups come from
Pokdarwis/Tourism Associations/Business Groups (14.70%)
and the surrounding community (14.70%), followed by
MSMEs/entrepreneurs (13.23%). The representation of
academics/researchers (8.9%), relevant government agencies,
state-owned enterprises, media, and tourists adds a cross-
sector perspective. The involvement of these diverse actors is
in line with the concept of collaborative governance, where the
successful implementation of renewable energy requires
multi-stakeholder participation [22]. Meanwhile, balanced
representation of the penta-helix elements reflects the
principle of collaborative governance, which requires the
involvement of government, business, academia, community,
and media to achieve sustainable development goals [31]. The
diversity of respondents supports the validity of findings
related to factors for successful renewable energy
implementation at Green Canyon.

4.2 Measurement model assessment

We used SmartPLS software to analyze the data.
Researchers referred to Chin in Ghozali for construct
reliability tests measured by Cronbach's alpha and composite
reliability. Variables are considered reliable if they have a
Cronbach's alpha value above 0.60 and composite reliability

above 0.70. Meanwhile, an adequate average variance
extracted (AVE) value for measuring validity is 0.50 [55].

Overall, Table 3 shows that each variable indicator has an
outer loading value of more than 7, except for the REA2
indicator. However, Chin in Ghozali argues that values
between 0.5 and 0.6 are considered sufficient to meet the
requirements [55]. Based on the recapitulation of the outer
model analysis results, the data processing output shows that
all outer model criteria have been met. Therefore, it can be
concluded that the research data has good validity and
reliability, and the research process can proceed to the next
stage.

4.3 Hypothesis testing

Hypothesis testing was assisted using the Smart-PLS
application. To see the results of the hypothesis test in the
application, the t-statistic or p-value was examined. If the
calculated t-statistic was greater than 1.96 (t-table) or the test
p-value was less than 0.05, there was a significant effect
between variables. In this study, the confidence level is 95%
for the estimated path coefficient parameters. Table 4 shows
the results of the hypothesis testing.

The structural model results, depicted in Figure 3, reveal the
path coefficients and significance levels for the hypothesized
relationships. PLS-SEM analysis revealed significant
relationships for five of the six hypothesized paths. The visual
representation in Figure 3 clearly illustrates how IC serves as
a foundational driver that primarily influences ST through
mediating mechanisms rather than through direct effects.

As shown in Figure 3, IC demonstrated strong positive
effects on PH (B =0.596, p <0.001) and REA (B =0.540, p <
0.001), supporting H1 and H2. However, the direct path from
IC to ST was non-significant (f = -0.074, p = 0.650), leading
to rejection of H3. PH significantly influenced both REA (B =
0.312, p =0.030) and ST performance (B = 0.426, p =0.013),
supporting H4 and HS. Finally, REA positively affected ST (B
=0.461, p = 0.010), supporting H6.

Table 3. Outer model analysis

Variabel Items Outer Loading Cronbachs Alpha rho A Composite Reliability AVE
IC1 0.814
IC2 0.791
Institutional Capacity (IC) igi ggé; 0.918 0.923 0.936 0.710
ICS 0.816
IC6 0.843
PHI 0.813
PH2 0.913
Penta-Helix Collaboration (PH) PH3 0.916 0.942 0.946 0.956 0.814
PH4 0.920
PHS 0.943
REA1 0.878
REA2 0.682
Renewable Energy Adoption (REA) gg‘:z ?)S;; 0.900 0.905 0.924 0.670
REA5 0.878
REA6 0.814
ST1 0.838
ST2 0.788
. . ST3 0.864
Sustainable Tourism (ST) ST4 0.824 0.897 0911 0.920 0.658
ST5 0.826
ST6 0.717

Source: Research results (2025)
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Table 4. Hypothesis testing (direct effect)

T Statistics

Confidence Intervals

Hipotesis Path Coefficient (O/STDEV]) P-Values (2.5%) 7.5%) Decision
HI 0.596 5.380 0.000 0.361 0.789 Significant
H2 0.540 3.617 0.000 0.158 0.767 Significant
H3 -0.074 0.455 0.650 -0.403 0.239 Not Significant
H4 0.312 2.171 0.030 0.075 0.633 Significant
H5 0.426 2.498 0.013 0.038 0.664 Significant
Hé6 0.461 2.570 0.010 0.124 0.807 Significant
H1 =1C - PH
H2 =1C —- REA
H3=1C— ST
H4 =PH — REA
H5=PH — ST
H6 =REA — ST
Source: Data processed by researchers (2025)
REA1 REA2 REA3 REA4 REA5 REAG
3\ 7
23704 9.028 15095 19235 95019 45635
3617 2171
I
PH1
= 12231 14981 PH2
Ic3 F—;Slggs /437399/(’
53 wsa: 5380 ——» \36817—’ PH3 2570
T o \\‘g i;g\k‘* PH4
IC5 w0437 Institutional Penta Helix
Capacity oration PH5
IC6
0.455 2498
19 758{4/252]5?:3%;95 15401 7245
J \
ST sT2 sT3 ST4 STS sT6

Figure 3. Path model in SmartPLS
Source: Smart-PLS Output (2025)

Table 5. Specific indirect effect

Indirect Path T Statistics P- Decision
Path Coefficient (JO/STDEV|) Values
IC —»
PH — 0.254 2.711 0.007  Significant
ST
IC —
REA — 0.249 2.114 0.035  Significant
ST
IC —»
PH — 0.186 1.677 0.094 Siggt‘iltcan t
REA
PH =~ Not
REA — 0.144 1.377 0.169 ..
Significant
ST
IC —
PH — Not
REA — 0.086 1.085 0.278 Significant
ST

Source: Data processed by researchers (2025)

The indirect effects analysis (Table 5) demonstrates that IC
affects ST through multiple indirect pathways. Specifically,
the indirect effect through PH (IC — PH — ST) is positive and
statistically significant (B = 0.254, t = 2.711, p < 0.01),
highlighting the importance of collaborative governance in
translating IC into ST outcomes. In addition, IC also
influences ST indirectly through REA (IC — REA — ST) (B
=0.249,t=2.114, p < 0.05), indicating that energy transition
mechanisms complement collaborative arrangements.

By contrast, the indirect effect of IC on REA through PH
(IC — PH — REA), the indirect pathway from PH through
REA to ST (PH — REA — ST), and the serial mediation
pathway (IC — PH — REA — ST) are not statistically
significant. These results suggest that the mediating
mechanisms operate in parallel rather than sequentially.

The total effects analysis (Table 6) reveals that IC has a
strong and statistically significant overall effect on ST (f =
0.514, t =4.733, p < 0.001), despite its non-significant direct
effect. This finding indicates that the influence of IC on ST
operates primarily through indirect mechanisms. In addition,
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IC demonstrates a significant total effect on REA (f = 0.725,
p < 0.001), while PH also exhibits a strong total effect on ST
(B=10.570, p <0.001). These results reinforce the central role
of collaborative governance and energy transition pathways in
the proposed model.

Table 6. Total effect

Indirect Path T Statistics P- Decision
Path Coefficient (JO/STDEV|)  Values
ICST_’ 0.514 4.733 0.000  Significant
IC — -
REA 0.725 10.895 0.000  Significant
PI;T_) 0.570 5.092 0.000  Significant

Source: Data processed by researchers (2025)

The structural model exhibited adequate explanatory power
with R? values of 0.355 for PH, 0.482 for REA, and 0.507 for
ST performance, indicating that the model explains substantial
variance in the endogenous constructs. The blindfolding
procedure confirmed predictive relevance with Q? values
above zero for all endogenous variables.

Unexpected Finding: The non-significant direct relationship
between IC and ST (H3) emerged as a noteworthy finding,
clearly visible in Figure 3 as the weakest path, suggesting that
institutional strengths alone are insufficient for achieving
sustainability outcomes without effective collaboration and
technology adoption mechanisms.

4.4 Qualitative findings: statistical
relationships

Explaining the

Thematic analysis of interview data with 16 key informants
revealed three key mechanisms that elucidate the statistical
relationships observed in the quantitative model, providing
rich contextual understanding of how IC, collaboration, and
REA interact to drive ST.

Theme 1: Organic Collaboration Amidst Institutional
Constraints

Contrary to expectations, interview data revealed that PH
emerged organically despite the absence of formal institutional
platforms. A local business owner explained: "We started
working together because we saw the practical benefits of
renewable energy for our operations. The collaboration grew
from shared interests rather than government-led initiatives."
This insight provides crucial context for the strong quantitative
relationship in H1 (B = 0.596), suggesting that IC may
facilitate collaboration indirectly rather than directly. A
community leader noted: "While there was no formal platform,
the local government's willingness not to obstruct our efforts
created space for collaboration to flourish."

Theme  2: Grant-Based
Collaborative Value-Addition

Interview data revealed that REA was primarily driven by
grants from PLN, with PH adding crucial implementation
value. A tourism operator explained: "PLN provided the
electric boats and solar panels as part of their corporate social
responsibility program. Our collaboration focused on making
these technologies work in practice - training staff,
maintaining equipment, and integrating them into the visitor
experience." This insight clarifies the significant but modest
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H4 relationship (B = 0.312), indicating that collaboration
enhances rather than drives the core adoption process. An
academic participant added: "Our research team helped
optimize the technical implementation and measure
environmental impacts, while local businesses focused on
operational integration and community groups facilitated
social acceptance."

Theme 3: Technology Adoption as Sustainability Signaling

Tourists and operators perceived REA as the most visible,
tangible expression of sustainability commitment that directly
influenced destination attractiveness and performance. A
tourist shared: "Seeing the electric boats operating silently and
solar panels powering facilities made me believe this
destination was genuinely committed to environmental
protection. This experience positively influenced my
satisfaction and willingness to recommend." This insight
clarifies the significant H6 relationship (B = 0.461) and
explains why the direct IC-sustainability link (H3) was
insignificant. An MSME owner confirmed: "Visitors
specifically comment on our use of electric stoves. It's become
part of our brand identity and competitive advantage."

Cross-cutting Insight: Organic Collaboration in Grant-
Driven Initiatives

The qualitative data revealed a fundamental paradox: while
the REA was externally funded through PLN's grant program,
the PH emerged organically to ensure its successful
implementation. A local government official reflected: "The
grant provided the technology, but it was the collective
ownership among stakeholders that made it work. Businesses
adapted operations, communities provided local knowledge,
academics offered technical support, and media created
visibility - all without centralized coordination." This insight
explains the non-significant H3 while highlighting an
emergent collaboration model where IC is enabled through
permission rather than direction.

A community leader captured this dynamic: "We didn't wait
for instructions. When the solar panels arrived, we naturally
divided responsibilities - some handled installation
coordination, others managed community outreach, and local
businesses integrated the technology into their operations.”
This bottom-up, self-organizing approach to collaboration,
facilitated but not directed by institutional actors, ultimately
drove both REA and ST outcomes, validating the mediation
pathways in the quantitative model.

5. DISCUSSION
5.1 Theoretical interpretation

This study provides a nuanced understanding of how ST is
achieved through the interplay of IC, multi-stakeholder
collaboration, and REA. The key finding demonstrates that IC
alone is insufficient for achieving ST outcomes; rather, it
functions as an enabling condition whose effects materialize
through indirect mechanisms. Specifically, the results reveal a
parallel mediation structure, where both PH and REA
independently transmit the influence of IC on ST performance.

The non-significant direct path between IC and ST (H3),
combined with the significant indirect pathways, underscores
that institutional potential must be operationalized through
collaborative governance and technological transition



processes. This finding aligns with research on polycentric
governance systems, which emphasizes distributed authority
and the need for coordination across multiple actors in
complex sustainability transitions [17, 39, 56]. The mediated
relationship reflects broader patterns observed in developing
economies where formal institutions require complementary
networks and innovation mechanisms to generate
development outcomes [57].

Our findings both confirm and challenge existing literature
on collaborative governance in ST. The positive relationship
between IC and PH (H1) aligns with Emerson’s collaborative
governance framework, which emphasizes institutional
foundations for effective partnerships [19, 22]. However, the
non-significant direct effect of IC on ST (H3) contrasts with
Grindle's assertion that institutional strength directly
determines development outcomes [29]. This divergence
suggests that in complex, multi-stakeholder environments like
tourism destinations, traditional IC may be necessary but
insufficient without effective collaborative mechanisms [8].
The findings resonate with institutional theory perspectives
that distinguish between institutional frameworks and their
operationalization through collaborative networks [58, 59].

The mediating role of PH extends previous work by Halibas
et al. [21] and Yasir et al. [23] by demonstrating how
collaboration functions as one of the critical channels through
which IC influences sustainability outcomes [21, 23]. At the
same time, the significant mediation through REA highlights
the importance of technological pathways operating alongside
collaborative mechanisms. These findings suggest that
sustainability performance emerges not from a single
dominant mediator, but from the combined and parallel
influence of governance and energy transition processes.

5.2 Integration of quantitative and qualitative findings

Consistent with the explanatory sequential mixed-methods
design, the qualitative findings provide deeper explanations
for the statistical results. While earlier studies identified the
importance of multi-stakeholder approaches, our mixed-
methods design reveals the specific mechanisms (knowledge
integration, resource  complementarity, and  social
legitimization) through which collaboration contributes to
sustainability outcomes. These mechanisms align with
emerging research on innovation ecosystems that emphasize

the synergistic potential of multi-actor engagement in
sustainability transitions [14, 15]. Our findings also support
recent work on sustainability transitions that highlights the
importance of intermediary actors and bridging organizations
in facilitating change [60, 61].

Importantly, the qualitative results indicate that
collaboration can emerge organically even without formal
institutional platforms. This suggests that IC may function as
a permissive condition that enables both collaborative
governance and technological innovation processes, rather
than acting as a directive force in isolation. In this sense, ST
performance reflects the combined influence of governance
coordination and renewable energy transition mechanisms
operating in parallel.

In particular, interview evidence helps explain the non-
significant direct relationship between IC and ST performance
(H3). Several informants emphasized that policies and
institutional frameworks create enabling conditions but do not
automatically generate sustainability outcomes unless
translated into concrete collaborative actions and
technological implementation. This insight substantiates the
statistical finding that IC exerts its influence indirectly rather
than directly.

The significant relationship between REA and ST
performance (H6) reinforces the growing recognition that
clean energy technologies serve dual purposes in tourism
destinations. Beyond their functional role in reducing
emissions, renewable energy installations act as powerful
sustainability signals that influence visitor perceptions and
destination competitiveness [24, 36]. This signaling function
is particularly important in experience-based industries like
tourism, where intangible attributes significantly influence
consumer choice [62, 63]. This finding is particularly relevant
in the Indonesian context, where tourism destinations face
increasing pressure to demonstrate  environmental
commitment while maintaining economic viability [4, 64].
The Indonesian case exemplifies broader patterns in Southeast
Asia, where rapid tourism development necessitates
innovative approaches to sustainability governance [65].

To enhance analytical transparency, a joint display Table 7
is provided to present quantitative results alongside
corresponding qualitative themes, illustrating how interview
findings explain and contextualize each hypothesis test result.

Table 7. Joint display of quantitative and qualitative findings

Structural Path Qu;[;tslltlilttwe Key Qualitative Insight Integrated Interpretation
IC — PH (H1) Significant Gov'ernme'n't coordination and regulatory Institutional capacity strengthens collaboration
clarity facilitate stakeholder engagement structures.
PH — REA (H2) Significant Knowledge sharing and resource Collaborathn enables repewable energy
complementarity support energy initiatives implementation.
IC — ST (H3) Not significant Policies viewed as supportlve.but not directly  Institutional capac'lty.mﬂuences sustainability
outcome-generating indirectly.

REA — ST (H6) Significant

Renewable energy improves efficiency and
enhances destination image

Collaboration operationalizes institutional

Technological adoption contributes
functionally and symbolically to sustainability
performance.

IC - PH— ST Significant indirect support Governance mediation pathway confirmed.
IC - REA — ST  Significant indirect Institutional Si?fﬁsiiiaﬁlhtates energy Technological mediation pathway confirmed.

Source: Data processed by researchers (2025)



Implications, Limitations, and Future Research

This study's major strength lies in its explanatory sequential
mixed-methods design, which enabled both statistical testing
of relationships and deep qualitative exploration of underlying
mechanisms. The combination of PLS-SEM analysis with
thematic analysis provided complementary insights that
neither approach could achieve alone [66]. This
methodological triangulation aligns with best practices in
sustainability research, where complex socio-ecological
systems require multiple epistemological approaches [67, 68].
However, several limitations warrant acknowledgment. The
single-case study design in Green Canyon, while providing
rich contextual understanding, limits generalizability to other
destinations with different stakeholder dynamics. The modest
sample size (N = 68), though adequate for PLS-SEM analysis,
suggests caution in interpreting the results. The cross-sectional
nature of the data prevents definitive conclusions about causal
relationships over time. Methodologically, the use of
purposive sampling for both quantitative and qualitative
components is appropriate for capturing key stakeholder
perspectives, but it may introduce selection bias. Future
research could benefit from the use of random sampling
techniques and longitudinal designs to track the evolution of
collaborative relationships.

This research solves several theoretical puzzles while
revealing new questions. We have demonstrated why IC
requires mediation, as ST inherently demands distributed
capabilities that no single institution possesses [56]. This

distributed capability approach aligns with RBV of
competitive advantage that emphasize the strategic
combination of complementary  resources  across

organizational boundaries [69, 70]. The organic emergence of
PH despite limited formal platforms suggests that shared
practical interests can sometimes outweigh institutional design
in driving collaboration [18]. The mechanism of renewable
energy, both as a practical solution and a symbolic
commitment, explains how technological adoption influences
ST performance [37]. However, what remains unresolved is
how these collaborative patterns might evolve as the
renewable energy initiatives mature, and how power dynamics
among penta-helix actors affect long-term sustainability [32].
Future research should explore how digital platforms might
facilitate more equitable participation in PHs and how
blockchain technologies could enhance transparency in
renewable energy transactions [71].

For practitioners and policymakers, these findings suggest
several strategic priorities: First, focus on creating enabling
conditions for organic collaboration rather than over-
designing institutional frameworks. As our qualitative
findings showed, stakeholders naturally organized around
practical problem-solving when given the space to do so. This
approach aligns with principles of adaptive management that
emphasize learning and experimentation in complex systems
[72, 73]. Second, recognize that REA serves dual purposes: it
reduces environmental impact and signals a commitment to
sustainability to tourists [38]. This suggests the importance of
visible, tangible green technologies in destination marketing.
Third, develop targeted interventions for different penta-helix
elements: providing technical support for businesses, policy
stability for government actors, research partnerships for
academics, engagement opportunities for communities, and
authentic stories for media [35]. These differentiated strategies
reflect the principle of stakeholder salience, which recognizes
that different actors possess varying levels of power,
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legitimacy, and urgency [74, 75]. Finally, our findings support
the need for patient capital and long-term perspectives in ST
development, as the complex mediation pathways identified
indicate that impacts emerge through indirect rather than direct
routes.

6. CONCLUSION

This study provides robust evidence that ST performance is
achieved through complex mediated pathways rather than
direct institutional interventions. The findings demonstrate
that while IC significantly enables PH and REA, its influence
on ST is entirely mediated through these mechanisms. This
resolves a key theoretical puzzle in collaborative governance
literature by explaining why institutional strength alone cannot
guarantee sustainability outcomes in complex tourism
ecosystems.

Theoretically, this research offers three significant
advancements. First, it validates the penta-helix model as a
crucial mediating framework that operationalizes how IC
transforms into ST outcomes. Second, it reveals the emergent
nature of collaboration in developing contexts, demonstrating
that organic, bottom-up coordination can effectively
complement formal institutional arrangements. Third, it
establishes REA as both a functional solution and a powerful
symbolic commitment that directly shapes tourism
sustainability perceptions and performance.

For practitioners and policymakers, these findings suggest
strategic priorities: (1) focus on creating enabling
environments for organic multi-stakeholder collaboration
rather than over-designing institutional frameworks; (2)
prioritize visible renewable energy projects that combine
practical benefits with sustainability signaling; and (3)
develop targeted support mechanisms for different penta-helix
actors based on their unique capabilities and contributions.

Despite these contributions, this study acknowledges
limitations in its single-case design and cross-sectional data,
which constrain generalizability and temporal analysis. Future
research should employ longitudinal approaches across
multiple destinations to investigate how digital technologies
and power dynamics influence the effectiveness of
collaborative governance over time. Ultimately, achieving ST
requires recognizing that institutions must cultivate
ecosystems where diverse stakeholders collaboratively co-
create solutions, with the penta-helix model offering a
validated pathway toward Indonesia's NZE 2060 targets and
enhanced destination competitiveness.

ACKNOWLEDGEMENTS

The study received financial support from the Directorate of
Research and Community Service (Direktorat Penelitian dan
Pengabdian kepada Masyarakat) of the Ministry of Higher
Education, Science, and Technology (Kemdiktisaintek),
Republic of Indonesia, through the 2025 National Competitive
Research Grant (Grant No.: 125/C3/DT.05.00/PL/2025,
8098/LL4/PG/2025, 422.12/13/STISIP.BP-BJR/K/V1/2025).

REFERENCES

[1] Niderola, A., Sanchez-Rebull, M.V., Hernandez-Lara,



(2]

(3]

(4]

(3]

(6]

(8]

(9]
[10]

[11]

[12]

[13]

[14]

A.B. (2019). Tourism research on sustainability: A
bibliometric analysis. Sustainability, 11(5): 1377.
https://doi.org/10.3390/sul 1051377

Scott, D., Hall, C.M., Gossling, S. (2019). Global tourism
vulnerability to climate change. Annals of Tourism
Research, 77: 49-61.
https://doi.org/10.1016/j.annals.2019.05.007

Hall, C.M., Géssling, S., Scott, D. (2015). The Routledge
Handbook of Tourism and Sustainability. Abingdon:
Routledge.

Hampton, M.P., Jeyacheya, J. (2020). Tourism-
dependent small islands, inclusive growth, and the blue
economy. One Earth, 2(1): 8-10.
https://doi.org/10.1016/j.oneear.2019.12.017
CYCLING DE JABAR 2024 Terus Dikembangkan “Eco
Green Tourism” di Objek Wisata Jawa Barat 2024.
https://jabarprov.go.id/berita/cycling-de-jabar-2024-
terus-dikembangkan-eco-green-tourism-di-objek-
wisata-jawa-ba-13631, accessed March 20, 2025.
Sorensson, A., von Friedrichs, Y. (2013). An
importance—performance analysis of sustainable tourism:
A comparison between international and national tourists.
Journal of Destination Marketing & Management, 2(1):
14-21. https://doi.org/10.1016/j.jdmm.2012.11.002

Ojo, O.T., Kanakana-Katumba, M.G., Nenzhelele, T.
(2025). A global assessment of skills, strategies, and
policy frameworks for sustainable electric vehicle
adoption in South Africa. International Journal of
Sustainable Development and Planning, 20(8): 3493-
3502. https://doi.org/10.18280/ijsdp.200829

Serensen, E., Torfing, J. (2021). Radical and disruptive
answers to downstream problems in collaborative
governance? Public Management Review, 23(11): 1590-
1611. https://doi.org/10.1080/14719037.2021.1879914
STO. Sustainable Tourism Organization 2023.
https://sto-egypt.com/, accessed March 2, 2025.
Founoun, A., Hayar, A., Haqiq, A. (2021). Regulation
and local initiative for the development of smart cities-
sustainable penta-helix approach. International Journal
on Technical and Physical Problems of Engineering,
13(3): 55-61.

Resmi, P.C., Thalauw, J.J., Susanto, D.R., Damiasih, D.,
Suhendroyono, S., Herawan, T. (2024). The role of mass
media as a communications distributor for tourism
villages in Indonesia. In International Visual Informatics
Conference, Springer, Singapore, pp. 353-368.
https://doi.org/10.1007/978-981-99-7339-2 30
Noviana, L., Situmorang, M.T.N., Cahyaputri, B., Farida,
F., Sukwika, T. (2025). Analysis of pentahelix tourism
village for ecotourism development in Batu city, east
java. International Journal of Sustainable Development
and Planning, 20(3): 1273-1282.
https://doi.org/10.18280/ijsdp.200332

Purnomo, E.P., Aditya, F., Fathani, A.T., Salsabila, L.,
Rachmawatie, D. (2021). Penta-Helix approach as a
strategy to recovery tourism in Bali due to COVID-19
pandemic. In ICICM 21: Proceedings of the 11th
International Conference on Information
Communication and Management, Tokyo, Japan, pp.
122-127. https://doi.org/10.1145/3484399.3484417
Carayannis, E.G., Campbell, D.F. (2021). Democracy of
climate and climate for democracy: The evolution of
quadruple and quintuple helix innovation systems.
Journal of the Knowledge Economy, 12(4): 2050-2082.

527

[15]

[16]

[18]

[19]

[20]

[21]

[22]

[24]

[26]

[27]

(28]

https://doi.org/10.1007/s13132-021-00778-x
Leydesdorft, L., Ivanova, I. (2021). The measurement of
“interdisciplinarity” and “synergy” in scientific and
extra-scientific collaborations. Journal of the Association
for Information Science and Technology, 72(4): 387-402.
https://doi.org/10.1002/asi.24416

Fukuyama, F. (2016). Governance: What do we know,
and how do we know it? Annual Review of Political
Science, 19(1): 89-105. https://doi.org/10.1146/annurev-
polisci-042214-044240

Andrews, M., Pritchett, L., Woolcock, M. (2017).
Building State Capability: Evidence, Analysis, Action.
Oxford University Press.
https://doi.org/10.1093/acprof:0s0/9780198747482.001.
0001

Ansell, C., Sgrensen, E., Torfing, J. (2022). The key role
of local governance in achieving the SDGs. In Co-
Creation for Sustainability: The UN SDGs and the Power
of Local Partnership, pp- 9-22.
https://doi.org/10.1108/978-1-80043-798-220220002
Emerson, K., Nabatchi, T., Balogh, S. (2012). An
integrative framework for collaborative governance.
Journal of Public Administration Research and Theory,
22(1): 1-29. https://doi.org/10.1093/JOPART/MURO11
Rogers, E.M., Singhal, A., Quinlan, M.M. (2014).
Diffusion of Innovations. An Integrated Approach to
Communication Theory and Research, Routledge.
Halibas, A.S., Sibayan, R.O., Maata, R.L.R. (2017). The
penta helix model of innovation in Oman: An HEI
perspective. Interdisciplinary Journal of Information,
Knowledge &  Management, 12: 159-172.
https://doi.org/10.28945/3735

Ansell, C., Gash, A. (2008). Collaborative governance in
theory and practice. Journal of Public Administration
Research and Theory, 18(4): 543-571.
https://doi.org/10.1093/jopart/mum032

Yasir, Y., Firzal, Y., Sulistyani, A., Yesicha, C. (2021).
Penta helix communication model through community
based tourism (CBT) for tourism village development in
Koto Sentajo, Riau, Indonesia. Geo Journal of Tourism
and Geosites, 37(3): 851-860.
https://doi.org/10.30892/GTG.37316-718

Becken, S., Whittlesea, E., Loehr, J., Scott, D. (2020).
Tourism and climate change: Evaluating the extent of
policy integration. Journal of Sustainable Tourism,

28(10): 1603-1624.
https://doi.org/10.1080/09669582.2020.1745217
Stirme, M., Bahtiyar Sari, D. (2023). Recent

Developments in the Evaluation of Renewable Energy
Resources in Tourism Businesses: A Bibliometric
Analysis. Emerald Publishing Limited.
https://doi.org/10.1108/S1877-636120230000033011
Usmonova, G., Alieva, D., Leon, C.J. (2022). Yurt
invited: Combining tourists and stakeholders perceptions
of sustainable community-based tourism in central Asia.
Sustainability, 14(13): 7540.
https://doi.org/10.3390/su14137540

Akhtar, S., Bukhari, S.A., Najar, P.A. (2022). Key
stakeholder’s perspective towards sustainable tourism
development. Ecology, Environment and Conservation
Paper, 28: 388-392.
https://doi.org/10.53550/EEC.2022.v281015.056
Kurniawan, T., Khademi-Vidra, A. (2024).
Understanding sustainable tourism trajectories in



developing countries, case study: ASEAN. Journal of
Sustainability Research, 6(3).
https://doi.org/10.20900/jsr.20240060

Grindle, M.S. (1997). Getting Good Government:
Capacity Building in the Public Sectors of Developing
Countries. Harvard University Press.

Spenceley, A., Meyer, D. (2012). Tourism and poverty
reduction: Theory and practice in less economically
developed countries. Journal of Sustainable Tourism,
20(3): 297-317.
https://doi.org/10.1080/09669582.2012.668909
Bramwell, B., Lane, B. (2011). Critical research on the
governance of tourism and sustainability. Journal of
Sustainable Tourism, 19(4-5): 411-421.
https://doi.org/10.1080/09669582.2011.580586
Streimikiene, D., Svagzdiene, B., Jasinskas, E.,
Simanavicius, A. (2021). Sustainable tourism
development and competitiveness: The systematic
literature review. Sustainable Development, 29(1): 259-
271. https://doi.org/10.1002/sd.2133

[33] Nguyen, T.Q.T., Nguyen, V.T., Hoang, T.T.H., Tran,
T.H.T., Nguyen, T.P.T. (2025). Social networking,
environmental awareness and sustainable tourism
development in Da Nang, Vietnam. Tourism and
Hospitality Research, 25(3): 475-488.
https://doi.org/10.1177/14673584241234269

Fetters, M.D., Curry, L.A., Creswell, J.W. (2013).
Achieving integration in mixed methods designs—
Principles and practices. Health Services Research,

[29]

[30]

[31]

[34]

48(6pt2):  2134-2156.  https://doi.org/10.1111/1475-
6773.12117
[35] Weaver, D. (2020). Advanced Introduction to

Sustainable Tourism.

[36] Gossling, S., Higham, J. (2021). The low-carbon
imperative: Destination management under urgent
climate change. Journal of Travel Research, 60(6): 1167-
1179. https://doi.org/10.1177/0047287520933679

Paramati, S.R., Alam, M.S., Chen, C.F. (2017). The
effects of tourism on economic growth and CO2
emissions: A comparison between developed and

developing economies. Journal of Travel Research, 56(6):

712-724. https://doi.org/10.1177/0047287516667848
Gossling, S., Reinhold, S. (2025). Accelerating small and
medium sized tourism enterprises’ engagement with
climate change. Journal of Sustainable Tourism, 33(5):
840-857.
https://doi.org/10.1080/09669582.2024.2350659

Cole, S., Wardana, A., Dharmiasih, W. (2021). Making
an impact on Bali's water crisis: Research to mobilize
NGOs, the tourism industry and policy makers. Annals
of Tourism Research, 87: 103119.
https://doi.org/10.1016/j.annals.2020.103119
Kurniawan, F., Adrianto, L., Bengen, D.G., Prasetyo,

[38]

[39]

[40]

L.B. (2019). The social-ecological status of small islands:

An evaluation of island tourism destination management
in Indonesia. Tourism Management Perspectives, 31:
136-144. https://doi.org/10.1016/j.tmp.2019.04.004

[41] Creswell, J.W. (2013). Steps in Conducting a Scholarly
Mixed Methods Study.

[42] Dawadi, S., Shrestha, S., Giri, R.A. (2021). Mixed-
methods research: A discussion on its types, challenges,
and criticisms. Journal of Practical Studies in Education,
2(2): 25-36. https://doi.org/10.46809/jpse.v2i2.20

[43] Palinkas, L.A., Horwitz, S.M., Green, C.A., Wisdom,

528

J.P., Duan, N., Hoagwood, K. (2015). Purposeful

sampling for qualitative data collection and analysis in

mixed method implementation research. Administration
and Policy in Mental Health and Mental Health Services

Research, 42(5): 533-544.

https://doi.org/10.1007/s10488-013-0528-y

Dillman, D.A., Smyth, J.D., Christian, L.M. (2014).

Internet, phone, mail, and mixed-mode surveys: The

tailored design method. Indianapolis, Indiana, 17.

https://doi.org/10.1002/9781394260645

[45] Creswell, J.W., Creswell, J.D. (2017). Research Design:

Qualitative, Quantitative, and Mixed Methods

Approaches. Sage Publications.

Nowell, L.S., Norris, .M., White, D.E., Moules, N.J.

(2017). Thematic analysis: Striving to meet the

trustworthiness ~ criteria.  International Journal of

Qualitative ~ Methods, 16(1): 1609406917733847.

https://doi.org/10.1177/1609406917733847

Ilyas, M., Mu, Z., Akhtar, S., Hassan, H., Shahzad, K.,

Aslam, B., Magsood, S. (2024). Renewable energy,

economic development, energy consumption and its

impact on environmental quality: New evidence from

South East Asian countries. Renewable Energy, 223:

119961. https://doi.org/10.1016/j.renene.2024.119961

Azamovna, B.F. (2024). Sustainable tourism: A pathway

to responsible travel and environmental conservation.

Journal of Ecotourism and Rural Planning, 1(3): 1-5.

https://doi.org/10.47134/jerp.v1i3.443

Chyung, S.Y., Roberts, K., Swanson, 1., Hankinson, A.

(2017). Evidence-based survey design: The use of a

midpoint on the Likert scale. Performance Improvement,

56(10): 15-23. https://doi.org/10.1002/pfi.21727

Hair, J.F., Hult, G.T.M., Ringle, C.M., Sarstedt, M.,

Danks, N.P., Ray, S. (2021). Partial Least Squares

Structural Equation Modeling (PLS-SEM) Using R: A

Workbook.  Springer  International ~ Publishing.

https://doi.org/10.1007/978-3-030-80519-7

Brislin, R.W. (1970). Back-translation for cross-cultural

research. Journal of Cross-Cultural Psychology, 1(3):

185-216. https://doi.org/10.1177/135910457000100301

Hair, J., Alamer, A. (2022). Partial least squares

structural equation modeling (PLS-SEM) in second

language and education research: Guidelines using an
applied example. Research Methods in Applied

Linguistics, 1(3): 100027.

https://doi.org/10.1016/j.rmal.2022.100027

[53] Braun, V., Clarke, V. (2021). Thematic Analysis: A
Practical Guide. SAGE Publications Ltd.

[54] Bandura, A. (2001). Social cognitive theory: An agentic
perspective. Annual Review of Psychology, 52(1): 1-26.
https://doi.org/10.1146/annurev.psych.52.1.1

[55] Ghazali, 1., Latan, H. (2014). Smart PLS. Semarang:
Undip Press.

[56] Ostrom, E. (2010). Beyond markets and states:
Polycentric governance of complex economic systems.

[44]

[46]

[49]

[50]

American Economic Review, 100(3): 641-672.
https://doi.org/10.1257/aer.100.3.641
[57] Rodrik, D. (2014). When ideas trump interests:

Preferences, worldviews, and policy innovations. Journal
of  Economic  Perspectives,  28(1): 189-208.
https://doi.org/10.1257/jep.28.1.189
[58] North, D.C. (1990). Institutions, Institutional Change and
Economic Performance. Cambridge University Press.
[59] Williamson, O.E. (2000). The new institutional



[60]

[63]

[64]

[65]

[66]

[67]

economics: Taking stock, looking ahead. Journal of
Economic Literature, 38(3): 595-613.
https://doi.org/10.1257/jel.38.3.595
Kivimaa, P., Boon, W., Hyysalo, S., Klerkx, L. (2019).
Towards a typology of intermediaries in sustainability
transitions: A systematic review and a research agenda.
Research Policy, 48(4): 1062-1075.
https://doi.org/10.1016/j.respol.2018.10.006
Olfert, A., Walther, J., Hirschnitz-Garbers, M., Holscher,
K., Schiller, G. (2021). Sustainability and resilience—A
practical approach to assessing sustainability in
innovative infrastructure projects In tudien zur
Resilienzforschung, 75-111.
https://doi.org/10.1007/978-3- 658 33702 55

Vargo, S.L., Lusch, R.F. (2016). Institutions and axioms:
An extension and update of service-dominant logic.
Journal of the Academy of Marketing Science, 44(1): 5-
23. https://doi.org/10.1007/s11747-015-0456-3
Kotler, P., Bowen, J., Baloglu, S. (2021). Marketing for
Hospitality and Tourism. Pearson.
Adrianto, L., Kurniawan, F., Romadhon, A., Bengen,
D.G., Sjafrie, N.D.M., Damar, A., Kleinertz, S. (2021).
Assessing social-ecological system carrying capacity for
urban small island tourism: The case of Tidung Islands,
Jakarta Capital Province, Indonesia. Ocean & Coastal
Management, 212: 105844.
https://doi.org/10.1016/j.ocecoaman.2021.105844
Yang, E.C.L., Ong, F. (2020). Redefining Asian tourism.
Tourism Management Perspectives, 34: 100667.
https://doi.org/10.1016/j.tmp.2020.100667
Creswell, J.W., Inoue, M. (2025). A process for
conducting mixed methods data analysis. Journal of
General and Family Medicine, 26(1): 4-11.
https://doi.org/10.1002/jgf2.736
Lang, D.J., Wiek, A., Bergmann, M., Stauffacher, M.,
Martens, P., Moll, P., Swilling, M., Thomas, C.J. (2012).
Transdisciplinary research in sustainability science:
Practice, principles, and challenges. Sustainability
Science, 7(Suppl 1): 25-43.
https://doi.org/10.1007/s11625-011-0149-x
Miller, T.R., Wiek, A., Sarewitz, D., Robinson, J.,
Olsson, L., Kriebel, D., Loorbach, D. (2014). The future
of sustainability science: A solutions-oriented research
agenda. Sustainability Science, 9(2): 239-246.
https://doi.org/10.1007/s11625-013-0224-6
Barney, J. (1991). Firm resources and sustained
competitive advantage. Journal of Management, 17(1):
99-120. https://doi.org/10.1177/014920639101700108
Teece, D.J., Pisano, G., Shuen, A. (1997). Dynamic
capabilities and strategic management. Strategic
Management Journal, 18(7): 509-533.

529

https://doi.org/10.1002/(SICI)1097-
0266(199708)18:7%3C509::AID-
SMJ882%3E3.0.CO;2-Z

[71] Radziwill, N. (2018). Blockchain revolution: How the
technology behind bitcoin is changing money, business,
and the world. Quality Management Journal, 25(1): 64-
65. https://doi.org/10.1080/10686967.2018.1404373

[72] Folke, C., Hahn, T., Olsson, P., Norberg, J. (2005).
Adaptive governance of social-ecological systems.
Annual Review of Environment and Resources, 30: 441-
473.
https://doi.org/10.1146/annurev.energy.30.050504.1445
11.

[73] Allen, C.R., Garmestani, A.S. (2015). Adaptive
management. In Adaptive Management of Social-
Ecological Systems, pp- 1-10.
https://doi.org/10.1007/978-94-017-9682-8 1

[74] Wood, D.J., Mitchell, R.K., Agle, B.R., Bryan, L.M.
(2021). Stakeholder identification and salience after 20
years: Progress, problems, and prospects. Business &
Society, 60(1): 196-245.
https://doi.org/10.1177/0007650318816522

[75] Parmar, B.L., Freeman, R.E., Harrison, J.S., Wicks, A.C.,
Purnell, L., De Colle, S. (2010). Stakeholder theory: The
state of the art. Academy of Management Annals, 4(1):
403-445.
https://doi.org/10.5465/19416520.2010.495581

NOMENCLATURE

Latin symbols

c Institutional Capacity construct

n Sample size

N Population size

p Probability value in statistical testing

PH Penta-Helix Collaboration construct

0’ Predictive relevance statistic in PLS-SEM
REA Renewable Energy Adoption construct

R? Coecfficient of determination

ST Sustainable Tourism Performance construct
t t-statistic value

Greek symbol

o Cronbach's alpha reliability coefficient

p Standardized regression coefficient

P Composite reliability coefficient

x Chi-square statistic
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