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Abstract 

Effective policymaking in tourism should reflect on-the-ground 

realities. This study examines the impact of sustainable ecotourism 

infrastructure on local government policies in Yogyakarta, assessing 

whether existing policies align with empirical field evidence. 

Additionally, it introduces a structured methodology for evaluating 

sustainability in tourism development. This study employs a mixed-

method approach, combining Partial Least Squares-Structural Equation 

Modeling (PLS-SEM) for quantitative analysis with qualitative 

descriptive analysis. A purposive sampling method was used to select 

100 respondents, including academicians, destination managers, local 

government officials, and tourism industry specialists. The analysis 

covers the outer model, inner model, and hypothesis testing to explore 

the relationship between sustainable infrastructure indicators and policy 

development. Findings reveal a significant relationship between 

sustainable tourism infrastructure and government policies, particularly 

in environmental sensitivity and waste management. However, water 

resource management has a minimal impact on policy decisions. This 

suggests that while sustainability concerns shape policymaking, some 

infrastructure aspects remain underprioritized. This study contributes to 

sustainable tourism research by introducing a 12-indicator ecological 

infrastructure assessment aligned with Global Sustainable Tourism 

Council (GSTC) standards. It also validates the Penta Helix model’s 

effectiveness in integrating multiple stakeholders into policy 

development. The study highlights the need for improved water 

management strategies, better environmental monitoring, and stronger 

policy frameworks. Future research should expand geographic scope 

and stakeholder representation to enhance policy recommendations for 

sustainable tourism governance. 
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INTRODUCTION 

Sustainable tourism represents a shift from conventional tourism. Sustainable tourism 

emphasizes the importance of factors beyond profit, allocating significant attention to environmental 

and societal aspects (Grieves et al., 2014; Anggoro et al., 2019; Triyasmina et al., 2022; Voronkova et 

al., 2024). This form of tourism plays a crucial role in contributing to both the environment and at the 

same time also toward the communities (Khalid et al., 2019; Munthomimah, Yamin, & Rusdi, 2022; 

Nikolskaya et al., 2022; Tjilen et al., 2022; Zulkarnain et al., 2024). Economic equalization among 

communities and the management of environmental impacts are vital objectives. Community 

empowerment is linked to financial equalization (Bhuiyan et al., 2012; Bezuhla, 2020; Baloch et al., 

2023). The supply chain in the implementation of sustainable tourism also requires specific attention. 

Human resources, marketing, destinations, science and technology, intersectoral linkages, cross-country 

collaboration, and empowering small businesses need enhancement (Imani & Alavi, 2022; Omarzadeh 

et al., 2022; Taurusi, Septi, & Osma, 2024; Wulandari, Rodriguez, & Afrianda, 2024). The protection 

and management of sustainable tourism should deliver economic, social, and cultural benefits guided by 

sustainability principles (Parker & Khare, 2005; Koliopoulos et al., 2021; Hanoum et al., 2024; Rahmah 

et al., 2025). 

Implementing sustainable tourism requires support from all the stakeholders. One of the parties 

that made a significant impact was the government (Heshmati et al., 2023; Kiper, 2013). Through a set 

of authorities and policies, governments can help create sustainable tourism (Pujar & Mishra, 2021; 

Rhama et al., 2020; Samia et al., 2017). Parties with good credibility and responsibility must include the 

planning, implementation, and supervision process up to the evaluation stage (Barkauskiene & Snieska, 

2013; Setini et al., 2021; Hyskaj et al., 2024; Zakiyah, Boonma, & Collado, 2024). The essence of 

government policy is capable of sustaining or changing environmentally friendly tourism and changing 

stakeholders' behavior to protect, develop, and utilize the environment in an integrated and sustainable 

manner (Dunets et al., 2019; Maslovskaia et al., 2020). At this time, sustainable tourism continues to 

expand and enhance tourism service providers with new environmentally friendly programs, including 

infrastructure (Kaffashi et al., 2015; Samia et al., 2017; Sayyed, 2013). But what does sustainable 

tourism mean about the ecological infrastructure of tourism? How can we measure this?. 

The world has experienced a population explosion, so the threat of damaging ecological 

infrastructure is inevitable (Kimbu, 2011; Pasape et al., 2012; Choi, Song, et al., 2017; Saputra, 

Musonda, & Nikolantonakis, 2024). Implementing sustainable development policy immediately is 

imperative due to the impact on the vulnerability of environmental infrastructure, socio-cultural life, and 

economic growth (Choi, Doh, et al., 2017; Habchak & Dubis, 2022; Endra & Villaflor, 2024; Risnawati 

et al., 2024). Sustainable tourism involves fully considering the present and future economic, socio-

cultural, and ecological implications (Pasape et al., 2015; Robledano et al., 2018). The development 

tourism efforts in various destinations have been promoted by multiple countries that have subsequently 

issued indicators as a benchmark for programs to build and implement sustainable tourist destinations 

(Pasape et al., 2015; Wahono et al., 2019; Kumar et al., 2023; Miharja, Bulayi, & Triet, 2024). 

Sustainable tourism in the Sleman district is a strategic area of national tourism. Strategy for 

developing sustainable tourist destinations following the provisions of Law No. 10 of 2009 on Tourism 

(Clifton & Benson, 2006; Neger, 2022). Creating sustainable tourist destinations is a significant agenda 

item of the Ministry of Tourism. Being a leader in sustainable tourism in Southeast Asia is a crucial 

agenda item for Indonesia (Blersch & Kangas, 2013; Dzhandzhugazova et al., 2019; Thompson, 2022). 

In order to support sustainable tourist development, the local government of 20 districts and cities, 

including Yogyakarta's Sleman district, signed a memorandum of understanding to launch the initiative 

in 2015 (Bhuiyan et al., 2012; Bezuhla, 2020; Baloch et al., 2023; Maudia, Awodeyi, & Mohammed, 

2023). 

The Borobudur-Yogyakarta-Prambanan (BYP) region, designated as a National Tourism 

Strategic Area (KSPN), launched a critical sustainable tourism initiative in 2020. This initiative sought 

to foster regional development while enhancing community engagement and local impact. The 

implementation of KSPN, particularly in Yogyakarta, has transformed local communities across 

multiple sectors through strategic tourism development. While tourism previously centered on 

established landmarks, the initiative has opened up new tourism corridors and unveiled hidden gems 

previously unknown to visitors. The KSPN framework has successfully expanded tourism beyond 
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Borobudur Temple, creating a network that encompasses surrounding areas like Sleman Regency, 

where community-driven tourism destinations have flourished. 

While the central government has provided comprehensive guidelines for KSPN 

implementation, local community groups' efforts to develop regional potential remain in early stages. 

Coordination challenges persist due to limited understanding of tourism management principles and 

operational strategies among community members. To address these challenges, extensive outreach 

programs have been conducted, focusing on resource management and community participation in 

Strategic Area development. Communities, particularly in Sleman Regency, have received specialized 

training on KSPN frameworks and management fundamentals. This educational initiative has enhanced 

local awareness of tourism management principles and helped communities capitalize on government 

tourism initiatives. 

The cornerstone of this effort is education in collaborative governance, recognizing that 

sustainable tourism requires coordinated effort rather than isolated initiatives (Hadi et al., 2021; 

Hendrayani & Darmastuti, 2019; Khalid et al., 2019; Lemy et al., 2019, León-Gómez et al., 2021). As 

(Zulkarnain et al., 2024) explains, collaborative governance involves direct participation from non-

governmental stakeholders, emphasizing consensus-building and collective decision-making in public 

policy implementation and program managementm(Dzhandzhugazova et al., 2019; KC et al., 2021; 

Singgalen, 2022; Thompson, 2022; Fitriana, & Waswa, 2024). This approach prioritizes dialogue, 

particularly in Sleman Regency and northern Yogyakarta's Mount Merapi communities, to establish 

trust and develop shared understanding and commitment. The initiative employs a Penta Helix model, 

integrating academic institutions, private enterprises, media outlets, community organizations 

(including tourism awareness groups), and government agencies (Butler, 1999; Demolinggo et al., 

2020). The collaborative approach to infrastructure governance aims to deepen stakeholders' 

understanding of cooperative management principles supporting sustainable tourism in the KSPN 

region. Through ongoing dialogue and educational programs, each participant gains clarity about their 

role in advancing sustainable tourism practices that responsibly utilize natural resources and 

environmental services (Tjilen et al., 2022; Zulkarnain et al., 2024). 

Sleman district is a hilly and mountainous region extending to Mount Merapi's slopes, with 

altitudes ranging from 100 to 2,500 amsl. The southern part of the region is relatively flat, except for the 

hills on the southeast side of Prambanan district and on the southwest side of Gamping district. As we 

go north, the land gets swellier. In the northern part of the Sleman region, the natural conditions are 

relatively poor, but the fertility rate is high, and plenty of water sources exist. As an integral part of the 

Province of Yogyakarta Istimewa District (DIY), the development of Sleman District is directed as an 

educational center, cultural center, food producer, tourist destination area, development of small 

industries, agro-industries, and services industries. 

Sleman District is one of the pilot projects capable of implementing sustainable tourism. The 

Pilot Project is a trust between UNWTO and the Ministry of Tourism of the Government of Indonesia. 

The results of monitoring sustainable tourism development in Sleman District began in 2016. This 

monitoring was carried out by the Ministry of Tourism, the Tourism Service of the Sleman District, the 

Regional Planning Agency for Construction of Sleman County, the Environmental Service of the 

Slemen District, and the Global Sustainable Tourism Council (GSTC), as well as practitioners from the 

tourism industry. Assessment is carried out based on several of the following criteria: (D1) 

Environmental risks; (D2) Sensitive environmental protection; (D3) Conservation of wildlife (flora and 

fauna); (D4) Greenhouse gas emissions (d5) Energy conservation, water management, (D6) Water 

safety, (d7) Water safety (d8) Water quality, (c) liquid debris; (d10) reduction of solid waste; (D11) 

light and noise pollution; and (d12) environmentally friendly transport, with the following results. 
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Table 1. Tourism Ecology Infrastructure Assessment Results in Sleman District of Yogyakarta Province 

No Criteria Assessment Assessment 2016 Description 

D1 Environmental Risk  

Limited progress or well-planned 

initiatives that are not yet implemented 

(More focus needed) 

D2 
Protection of Sensitive 

Environments 
 

Limited progress or well-planned 

initiatives that are not yet implemented 

(More focus needed) 

D3 Wildlife Protection   

D4 
Greenhouse Gas 

Emissions 
 

Red: no progress or planned initiatives 

(High Priority to address) 

D5 Energy Conservation   

D6 Water Management  
Good progress against criterion (Keep it 

up) 

D7 Water Security  

Limited progress or well-planned 

initiatives that are not yet implemented 

(More focus needed) 

D8 Water Quality  

Limited progress or well-planned 

initiatives which are not yet implemented 

(More focus needed) 

D9 Liquid Waste  
Red: no progress or planned initiatives 

(High Priority to address) 

D10 Solid Waste Reduction  
Red: no progress or planned initiatives 

(High Priority to address) 

D11 Light and Noise Pollution  
Good progress against criterion (Keep it 

up) 

D12 
Low-Impact 

Transportation 
 

Limited progress or well-planned 

initiatives that are not yet implemented 

(More focus needed) 

 

The results of the assessment on the aspects of ecological infrastructure in tourism in 2016 

concluded that there is a document in the Regional Tourism Development Master Plan (RIPPARDA) of 

Sleman district that considers environmental issues such as liquid and solid waste management. Other 

outcomes, such as economic, social, cultural, quality, health, and safety, have not been given priority or 

ignored. Territorial planning and long-term, medium-term, and short-term plans are policy strategies. 

No solid spatial component in tourism planning exists, and no Sustainable Tourism Master Plan 

discusses sustainable tourism ecological infrastructure. The stakeholders have not yet been responsible 

for supervising the prosperous environmental infrastructure. The results of the assessment of sustainable 

tourism indicators, particularly the ecological infrastructure of 2016, are still partially continuing and 

are not integrated. The management of liquid and solid waste disposal is concentrated only on untreated 

waste, so groundwater is contaminated. This ecological infrastructure of tourism needs to be addressed 

as a priority in tourist destinations when implementing sustainable tourism. 

 

 
Figure 1: Innovation developed by the community in solid waste management 
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The problem of liquid and solid waste management is associated with poorly managed landfills. 

This problem will cause the polluted water to enter the river stream.   Ecological infrastructure issues 

need greater attention to reduce greenhouse gas emissions and energy use. The above-mentioned 

ecological infrastructure issues require monitoring involving various parties, such as the government, 

local communities, the tourism industry, and colleges. These problems are approached by multiple 

methods with the test of hypotheses and investigation related to the indicators of tourism ecological 

infrastructure, among others: 1). H1 = Environmental Sensitivity to Government Policy; H2 = Liquid 

Waste Management Effect on Government Policies; H3 = Water Management Impact on Government 

Politics; H4 = Environmentally Friendly Effects on Local Government Policy. 

 

LITERATURE REVIEW 

Ecotourism Infrastructure  

Infrastructure for ecotourism is the creation and administration of tangible resources and 

amenities that promote environmentally conscious travel in wilderness regions (Bhuiyan et al., 2012; 

Rahmah et al., 2025). To maximize positive effects on the environment and nearby communities while 

giving guests a comfortable and rewarding experience, it is essential. Infrastructure in ecotourism is 

closely related to the concept of physical development and management. Infrastructure also relates to 

services that can support sustainable tourism (Koliopoulos et al., 2021; Parker & Khare, 2005). 

Together, these aspects provide a comfortable experience for visitors. Negative impacts on the 

environment can also be minimized because It's based on sustainability. Infrastructure in ecotourism can 

be described as accessibility, accommodation, waste management, water management, interpretative 

signs, and community involvement (Heshmati et al., 2023; Kiper, 2013; Koliopoulos et al., 2021). 

Accessibility relates to the affordability of tourist destinations, such as available transportation. 

Accommodation relates to lodging, buildings, and so on. Waste management is important as it 

encourages creating a clean tourist environment. Water management is also an important aspect of the 

availability of visitors (Barkauskiene & Snieska, 2013; Kiper, 2013; Setini et al., 2021). Signage is 

closely related to aspects that can guide tourists to have a comfortable travel experience. Meanwhile, the 

last aspect of ecotourism is community involvement, where the community becomes a crucial 

component in the planning, development, and organization of ecotourism infrastructure. All of these 

aspects contribute to creating an ecotourism infrastructure that can provide an experience for visitors 

(Dunets et al., 2019; Habchak & Dubis, 2022; Maslovskaia et al., 2020). 

 

Government Policy 

A series of decisions and actions taken by the government to achieve specific objectives in 

various fields, such as politics, economics, social, cultural, etc., is referred to as government policy. 

Government policies provide clear regulations for every existing issue. An issue that should also receive 

clear regulation is ecotourism. Ecotourism needs to be regulated so that future evaluations and 

achievements can be improved.  

In conceptualizing development planning through tourism, particularly nature and culture-

based tourism, the government has prioritized rural areas, recognizing that rural communities are often 

better stewards of biodiversity and regional resources. This focus creates enhanced opportunities for 

rural community involvement in development initiatives (Boley & Green, 2016; Cândido et al., 2024a, 

2024b; Mbaiwa & Stronza, 2009). This approach also provides stakeholders with a framework to 

strengthen their strategies, helping them better visualize and identify boundaries and establish 

development priorities in a step-by-step process toward sustainable tourism destination management 

and development through ecotourism (Choi, Doh, et al., 2017; Habchak & Dubis, 2022). Ecotourism, 

which emphasizes nature conservation while conducting low-impact tourism activities designed to 

benefit local residents' welfare, has been practiced in these areas for several decades (Choi, Doh, et al., 

2017; Pasape et al., 2015; Robledano et al., 2018). Ecotourism systems based on wildlife habitats within 

ecological systems are considered social-ecological systems that maintain feedback relationships with 

social systems (Pasape et al., 2015; Robledano et al., 2018; Wahono et al., 2019). The National Tourism 

Strategic Area (KSPN) possesses natural potential that supports tourism sector development. 

Ecotourism spatial planning requires balancing development and conservation, organizing space based 

on themes while considering local residents' lives beyond physical data-based spatial planning (Clifton 

& Benson, 2006; Kumar et al., 2023). With growing interest in ecotourism and ecosystem services 
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provided by landscapes, these services have become increasingly essential in strategic area planning 

processes. 

The government's role in implementing innovations designed to create significant changes in 

developing the National Tourism Strategic Area (KSPN) to boost the economy through ecotourism-

based tourism is crucial. As noted in research by (Bezuhla, 2020) titled "Regional tourism in Inter-

Governmental Authority on Development: A comparative policy and institutional best practice 

approach," most Regional Economic Communities (RECs) maintain streamlined institutional structures 

with robust regional tourism policies and institutional planning frameworks that have helped strengthen 

their global competitiveness. Despite having sustainable tourism master plans, the region still lacks 

comprehensive policy and institutional frameworks—a gap this paper seeks to address through 

comparative analysis of these regional economic communities (Clifton & Benson, 2006; Neger, 2022; 

Valánszki et al., 2018). Government involvement is essential in realizing sustainable development 

plans. The government serves as the highest authority in implementing development initiatives, as it 

creates and holds policy-making power for innovative development planning, especially when involving 

specific regions. Rural ecotourism resources are fundamentally composed of human cultural conditions 

and natural conditions, with natural landscapes and cultural artifacts being the most prominent elements 

(Baloch et al., 2023; Bhuiyan et al., 2012; Parker & Khare, 2005; Rahmah et al., 2025). 

So far, the Indonesian government has provided significant support for the creation of policies 

that govern ecotourism. These policies should be based on existing empirical data in the field. Thus, 

each policy will be able to serve as appropriate evaluation material for the improvement of the 

ecotourism ecosystem in Indonesia in the future (Heshmati et al., 2023; Koliopoulos et al., 2021). The 

purpose of creating policies is to maintain stability, improve the welfare of the people, drive economic 

development, provide protection for the environment, and advance knowledge and technology. In 

relation to ecotourism, policies will be more directed towards the preservation of sustainable tourism 

environments. These policies will be effective if related to the ongoing management of ecotourism 

(Barkauskiene & Snieska, 2013; Kiper, 2013; Kumar et al., 2023; Setini et al., 2021; Wahono et al., 

2019). 

RESEARCH METHOD 

Structural equation modelling (SEM) is the research methodology used. A simultaneous linear 

relationship between the observation variable (indicator) and the variable that cannot be directly 

measured (latent variable) can be described by the multivariate analytic approach used by the 

measurement device. With purposeful sampling, samples are chosen consciously and the researchers 

decide which portions to take based on predetermined criteria; the samples are not chosen at random but 

rather by the researchers. In the study, 100 samples were analysed using partial least squares (SEM) 

(Abdussamad & Sik, 2021; Kusumastuti & Khoiron, 2019; Nasution, 2023). One hundred respondents 

were selected from among the tourism sector, government agencies, and managers of tourist 

destinations, including local communities. The area and the Wiasata villages on the slope of Mount 

Merapi are covered by Yogyakarta Province's Sleman district, where the research was conducted. 

The following stage involves testing discriminant validity, which measures the degree of 

correlation between the structure's indicator and the indicator of the other system by examining cross-

loading values and Fornell-Lacker criteria. By comparing each structure's square root of the average 

variance extracted (AVE) value with the correlations between the construction and the other 

construction in the model, it is possible to determine that the standard value used for cross-loading and 

the Fornell-Lauer criteria is more significant than 0.7 (Saptatiningsih, 2019; Yamin et al., 2021a). A 

building is considered to have an outstanding discriminant value if the root value of its AVE is greater 

than the correlation between its construction and the other structures in the model (Ali, 2021; Ashshofa, 

2013).    The amount of variance or variability of the manifest variable that a latent conspiracy may 

have is shown by the AVE value. The manifest variable is more strongly represented against its latent 

construction the more variance or disagreement the manifesto variable might have inside the latent 

structure (Rahardjo, 2011; Wahidmurni, 2017). >= 0.50 is the value of the Average Variance Extracted 

(AVE). It can be stated that there are more errors in the indicator or item than the system variance value 

if the average variance extracted value on a structure is less than 0.5 (Streimikiene et al., 2021; Yamin 

et al., 2021b). 
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RESULTS AND DISCUSSION 

The study’s 100 respondents, 53 percent male and 47 percent female, had the following 

characteristics. 37% of people are between the ages of 25 and 45—57% of employed Civil Servants 

(ASNs) and 43% of non-ASNs.   

The study's performance metrics, which show how Tourism Ecological Infrastructure affects it, 

are based on standards set by the Global Sustainable Tourism Council (GSTC). These indicators are 

designed to produce indications based on the monitoring location rather than to be definite.  Phase 

identification and model assessment are the foundations of the following grouping analysis, which 

quantifies each indication's significance.  Convergence validity, discrimination validity, reliability, and 

the measuring model derived from the PLS algorithm were among the indicators used to assess the 

measurement evaluation of the measurement model.   

Based on the findings of the convergent validity test, the ecological infrastructure research 

variable, which looked at four variables—environmentally sensitive, water management, liquid waste 

management, environmentally favorable, and government policy—can be considered credible. If both 

the loading factor value and the AVE value are positive and more than 0.7, then this is correct. The load 

factor value of an indicator indicates the relative importance of each item or indication with respect to 

each variable. Arrows with a high load factor indicate the most important variable measure. Table 2 

displays the loading factor value on Table 2. 

 

Table 2 Output Put Smart PLS Variable Value and Loading Factor 

Variable Item Loading Factor AVE Description 

Liquid Waste 

Handling 

LC1 0.882 

0.783 

Valid 

LC2 0.889 Valid 

LC3 0.870 Valid 

LC4 0.901 Valid 

ML1 0.903 Valid 

ML2 0.883 Valid 

ML3 0.881 Va lid 

ML4 0.872 Valid 

Environment 

Friendly 

PC1 0.900 

0.744 

Valid 

PC2 0.867 Valid 

TR1 0.871 Valid 

TR2 0.810 Valid 

Government 

Policy 

KP1 0.913 

0.776 

Valid 

KP2 0.902 Valid 

KP3 0.825 Valid 

Sensitive 

Environment 

RL1 0.910 

0.731 

Valid 

RL2 0.902 Valid 

PLS1 0.892 Valid 

PLS2 0.821 Valid 

PLS3 0.792 Valid 

PAL1 0.868 Valid 

PAL2 0.876 Valid 

EG1 0.794 Valid 

EG2 0.830 Valid 

Water 

Management 

KE1 0.911 Valid 

KE2 0.871 

0.796 

Valid 

PA 0.905 Valid 

KA 0.846 Valid 

KLA1 0.899 Valid 

KLA2 0.918 Valid 

KLA3 0.892 Valid 

 

According to Table 2, all of the indicators are considered valid as measures of the hidden 

variable because their AVE values are more significant than 0.5 and their consequent loading factor 
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values are higher than 0.7. The square root of the average variance extracted (AVE) represents any 

structure in the model that shows a relationship with another system. The AVE root value for each 

component portion of a structure indicates its outstanding discriminant validity, as indicated by the table 

below, if the correlation value between the construction and the remaining parts of the model's structure 

is higher. 

 

Table 3. Table of correlation values between constructions and other constructions in the model 

(Fornell-Larcker Criterion) 

Variable 
Government 

policy 

Sensitive 

Environment 

Liquid Waste 

Handling 

Water 

Management 

Environment 

friendly 

Government policy 0.881     

Sensitive Environment 0.660 0.855    

Liquid Waste 

Handling 
0.537 0.372 0.885   

Water Management 0.577 0.853 0.368 0.892  

Environment friendly 0.545 0.415 0.647 0.377 0.863 

 

Table 4 Cross-loading values on each item 

Items 
Government 

policy 

Sensitive 

Environment 

Liquid Waste 

Handling 

Water 

Management 

Environment 

friendly 

EG1 0.431 0.794 0.158 0.612 0.225 

EG2 0.630 0.830 0.400 0.710 0.437 

KA 0.502 0.599 0.328 0.846 0.292 

KE1 0.563 0.865 0.304 0.911 0.405 

KE2 0.522 0.802 0.277 0.871 0.359 

KLA1 0.441 0.708 0.336 0.899 0.321 

KLA2 0.516 0.760 0.376 0.918 0.311 

KLA3 0.478 0.718 0.343 0.892 0.284 

KP1 0.913 0.579 0.474 0.462 0.421 

KP2 0.902 0.599 0.514 0.509 0.573 

KP3 0.825 0.564 0.428 0.556 0.438 

LC1 0.454 0.372 0.882 0.371 0.426 

LC2 0.440 0.347 0.889 0.339 0.459 

LC3 0.475 0.390 0.870 0.335 0.475 

LC4 0.436 0.320 0.901 0.349 0.457 

ML1 0.538 0.361 0.903 0.349 0.787 

ML2 0.456 0.275 0.883 0.278 0.618 

ML3 0.481 0.226 0.881 0.230 0.637 

ML4 0.507 0.338 0.872 0.355 0.663 

PA 0.558 0.845 0.340 0.905 0.367 

PAL1 0.535 0.868 0.300 0.772 0.317 

PAL2 0.540 0.876 0.360 0.735 0.377 

PC1 0.448 0.352 0.561 0.361 0.900 

PC2 0.484 0.374 0.542 0.326 0.867 

PLS1 0.627 0.892 0.340 0.731 0.374 

PLS2 0.541 0.821 0.391 0.791 0.348 

PLS3 0.515 0.792 0.208 0.726 0.306 

RL1 0.633 0.910 0.299 0.774 0.377 

RL2 0.573 0.902 0.358 0.704 0.390 
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Items 
Government 

policy 

Sensitive 

Environment 

Liquid Waste 

Handling 

Water 

Management 

Environment 

friendly 

TR1 0.528 0.379 0.561 0.317 0.871 

TR2 0.408 0.321 0.574 0.299 0.810 

 

Tables 3 and 4 demonstrate that the cross-loading value of every item is more than 0.70. When 

connected to its own latent variable, each item has a higher value than when connected to a separate 

latent variation. It illustrates how each research variable has effectively clarified the underlying variable 

and supported the item's overall discriminant validity. The ecological infrastructure variables’ 

applicability in PLS analysis is judged reliable when the Composite reliability value is more than 0.7 

and Cronbach’s alpha value is recommended to be better than 0.7. 

 

Table 5. Reliability Cronbach alpha and Composite reliability values 

Variable Cronbach’s Alpha Composite Reliability 

Government policy 0.855 0.912 

Sensitive Environment 0.954 0.961 

Liquid Waste Handling 0.961 0.967 

Water Management 0.957 0.965 

Environment friendly 0.885 0.921 

 

The table above indicates that every variable related to ecological infrastructure research has a 

composite reliability value greater than 0.7 and a Cronbach Alpha greater than 0.7. By demonstrating 

that each variable has satisfied composite reliability and Cronbach alpha, these results suggest that the 

overall ecosystem infrastructure variable has a high degree of realism. This allows for the next analysis, 

which entails evaluating the inner model and confirming the quality of the fit model. The following step 

will involve executing the outer test of the model to identify the Structural Model (Inner Model) based 

on the study's findings. Through the testing of the internal or structural model, the relationship between 

the construction, the significant value, and the R-square of the research model is investigated. 

 

 
Figure 2: Structural Model Evaluation to see estimated results using PLS 
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The first step in evaluating the structural model to see the results of the PLS test is to look at the 

R-square on the government variable dependency of each latent variable, which is the outcome of the 

estimated R-square using PLS testing results displaying the government policy variable, as shown in the 

Table 6. 

 

Table 6 Results of R Square testing using PLS 

Variable R-Square R-Square Adjusted 

Govermen Policy 0.554 0.536 

 

Table 6 above, which displays the Government Policy variable's R-Square value of 0.554, 

indicates that 55.4% of the Government Policies variable's explanation can be attributed to the 

independent variable. The remaining 44.6% may be attributed to variables not included in this research. 

Predictive relevance is the outcome of a test that looks at the value of the Q square to demonstrate how 

well the observation value is created utilizing the blindfolding process. A deal may have an excellent 

observational value if it is square > 0 and a value that is observationally not good if it is square < 0. 

 

 
Figure 3. Predictive Relevance 

 

The table below provides a conclusion based on the image above. 

 

Table 7. Predictive Relevance 

Variable Q2 (=1-SSE/SSO) Description 

Govermen Policy 0.394 Having predictive relevance value 

 

Based on the data in the table above with the government policy variable, it is known that the 

value of Q square on the dependent variable is more significant than zero. It is possible to conclude 

from the value that this research has a good observation value because the value of Q square > 0. (nol). 

 

Test Results for the Tourism Ecology Infrastructure Hypothesis. 

To explain the relationship between the study's variables, the structural relationship model is 

put to the test. The structural models are tested using the PLS programme. Directly assessing the 

hypothesis is based on the image's output and the values discovered on the path coefficients output. 

Significant effects of external factors on the endogenic variable are indicated by a statistical T value > 
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1.960 and a p-value < 0.05 (significance threshold = 5%), respectively. This implies that the real basis 

used to test the hypotheses directly is the one described in detail below, utilising the image. 

 

 
Figure 4. Tourism Ecology Infrastructure Research Hypothesis Test Results.  

 

Table 8. Hypothesis testing of variables and values obtained from ecological infrastructure variables 

Variable Original Sample (O) T Statistic (O/STDEV) P Values 

Sensitive Environment -> 

Goverment Policy 
0.502 3.105 0.002 

Liquid Waste Handling -> 

Goverment Policy 
0.230 2.135 0.033 

Water Management -> 

Goverment Policy 
-0.009 0.052 0.958 

Environment Friendly -> 

Goverment Policy 
0.191 2.050 0.041 

 

These are the outcomes of the PL bootstrapping analysis. In the PLS analysis, each hypothetical 

connection is statistically tested via a simulation using the bootstrapping and sample approach. 

Sensitive environmental issues impact government policies. The influence of sensitive ecological 

infrastructure on government policy was tested first, and the results indicated a statistical t-value of 

3.105 > 1.960 and a coefficient of 0.502. The findings demonstrate how factors in the sensitive 

environment affect government policy. The table below includes a 4-variable (H1-H4) indicator of 

sensitive habitats and an indicator based on monitoring evidence, allowing the hypothesis that "sensitive 

environments have a positive and significant influence on government policy" to be accepted due to 

various evidence of watching sustainable destinations. 

 

Table 9 Development of variables of sensitive environmental influence on government policy 

Variable Development Indicator and Monitoring Evidence 

H1 Environment risk. The destination has identified 

environmental hazards and has a management system 

IN-D1.a. Destination sustainability 

assessment for the last five years has 

identified environmental risks. 

IN-D1.b. The risk management system is 

available 

H2 Sensitive Environmental Protection. Destinations 

have a system to monitor the impact of tourism on the 

IN-D2.a. Implement and update the 

inventory of sensitive and endangered 
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Variable Development Indicator and Monitoring Evidence 

environment, preserve existing habitats, species, and 

ecosystems, and prevent the entry of alien species. 

(invasive) 

habitats and habitats. 

IN-D2.b. Management systems for 

monitoring impacts and protecting 

ecosystems, environments, and sensitive 

species 

IN-D2.c. System to prevent the entry of 

alien species (invasive) 

H3 Wildlife Conservation Destinations have a system to 

ensure compliance with local, national, and international 

laws and standards for hunting, catching, exhibiting, and 

selling flora and fauna. 

IN-D3.a. Convention on International Trade 

in Endangered Species of Wild Fauna and 

Flora (CITES) 

IN-D3.b. Rules and standards for controlling 

hunting or capture, exhibiting, and selling 

flora and fauna 

H4 Greenhouse Gas Emissions. Destinations have a 

system to encourage companies to measure, monitor, 

minimize, report to the public, and mitigate greenhouse 

gas emissions for all aspects of operations. 

IN-D4.a. A supporting program to assist 

companies in measuring, monitoring, 

minimizing, and reporting to the public on 

greenhouse gas emissions 

IN-D4.b. A support system to help 

companies mitigate greenhouse gas 

emissions 

 

The Impact of Liquid Waste on Government Policy, the second hypothetical test, had statistical 

t-values of 2.135 > 1.960 and a coefficient of 0.230 with p-values of 0.033 < 0.05. The hypothesis that 

"Liquid waste disposal has a positive and significant impact on Government policy" is accepted because 

the data demonstrate that liquid waste management influences government policy. The table below 

shows four variable-sensitive environmental indicators (H5-H8) with evidence-based monitoring 

indicators for maximizing ecological benefits. Diverse monitoring evidence for sustainable destinations 

favorably and positively impacts these indicators. 

 

Table 10. Water Management Indicators Maximize Environmental Benefits and Minimize Negative 

Impacts. 

Variable Development Indicator and Monitoring Evidence 

H5 Energy conservation. Destinations have a system to 

encourage companies to measure, monitor, reduce, and 

report energy consumption and dependence on fossil 

fuels. 

IN-D5.a. Programme to promote and 

measure energy conservation, monitor, 

reduce, and report energy consumption to 

the public 

IN-D5.b. Policies and incentives to reduce 

dependence on fossil fuels, improve energy 

efficiency, and encourage the adoption and 

use of renewable energy technologies 

H6 Water Management. Destinations have a system 

encouraging companies to measure, monitor, reduce, 

and report water use to the public. 

IN-D6.a. A supporting program to assist 

companies in measuring, monitoring, 

reducing, and reporting water use 

H7 Water Safety. Destinations have a system to monitor 

water sources and ensure that water usage by the 

company is in line with the population's needs at the 

goal. 

IN-D7.a. Management system to ensure that 

the water used by the company and required 

by the local community is balanced and 

appropriate 

H8 Water Quality. Destinations have a system to 

monitor drinking and recreational water quality using 

standard quality. Monitoring results are provided to the 

public, and goals plan to respond to water quality issues 

promptly. 

IN-D8.a. Management system for 

monitoring and reporting drinking and 

recreational water quality to the public 

IN-D8.b. Monitoring results available to the 

public 

IN-D8.c. System to respond to water quality 

issues accurately 
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Effect of Government Policy on the Water Management Variable. Water Management Impact 

On Government Policy, the third hypothetical test result, with t-statistics of 0.052 < 1.960, p-values of 

0.958 > 0.05, and coefficients of -0.009. The premise that “water management and waste management 

have a positive and significant impact on government policy” is rejected in light of the findings 

indicating that water management influences government policy. 

 

Table 11. The Impact of Water Management on Government Policy. 

Variable Development Indicator and Monitoring Evidence 

H9 Liquid waste disposal. Destinations have clear and 

implemented guidelines for the placement, maintenance, 

and testing of septic tanks and liquid waste treatment 

systems. These guidelines ensure that waste is 

appropriately treated, reused, or disposed of safely with 

minimal damage to residents and the environment. 

• IN-D9.a. Regulations for the placement, 

maintenance, and testing of septic tanks 

and liquid waste treatment systems, along 

with evidence of enforcement measures. 

• IN-D9.b. Regulations ensuring the size and 

type of liquid waste treatment are suitable 

for the site, with proof of enforcement 

action. 

• IN-D9.c. A supporting program to assist 

companies in effectively processing and 

reusing liquid waste. 

• IN-D9.d. Programs to ensure safe disposal 

of waste for reuse or disposal with 

minimal damage to residents and the 

environment. 

H10 Reduces Solid Waste. Destinations have a system 

to encourage companies to reduce, reuse, and recycle 

solid waste. Solid wastes that cannot be recycled are 

disposed of safely. 

• IN-D10.a. A solid waste collection system 

that records the waste generated. 

• IN-D10.b. Solid waste management 

planning with quantitative objectives to 

minimize and ensure safe and sustainable 

disposal of waste that is neither reused nor 

recycled. 

• IN-D10.c. Programs to help companies 

reduce, reuse, and recycle solid waste. 

• IN-D10.d. Program to reduce the use of 

plastic water bottles by companies and 

visitors. 

 

Environmentally friendly influence on government policy. 

The second hypothesis' test findings, “Environment-Friendly to Government Policy,” revealed a 

statistical t-value of 2.050 > 1.960, a coefficient of 0.191, and p-values of 0.041 < 0.05. The premise 

that “environmental influences have a positive and significant influence on government policies” is 

accepted since the data demonstrate that environmental friendliness affects government policies. 

 

Table 12 Development of Environmentally Friendly Variables to Government Policy 

Variable Development Indicator and Monitoring Evidence 

H11 Light and Sound Pollution. Destinations have 

guidelines and regulations to minimize light and sound 

pollution, and encourage companies to follow these 

guidelines and rules. 

• IN-D11.a. Guidelines and regulations to 

minimize light and noise pollution. 

• IN-D11.b. A supporting program to 

encourage companies to follow guidelines 

and regulations in minimizing light and 

noise pollution. 

H12 Environmentally friendly transport. Destinations 

have a system to improve environmentally-friendly 

transport, including public and active transport. 

• IN-D12.a. Programme to enhance the use 

of environmentally friendly transport. 

• IN-D12.b. Programs to attract visitors 

using active transport (such as walking and 

cycling). 
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In the fourth hypothesis testing, especially on water management and waste management 

variables, the results were rejected because the destination does not yet have a system to encourage 

measuring, monitoring, reducing, and reporting energy consumption and dependence on fossil fuels. In 

addition, reporting energy consumption to the public does not yet have a vital instrument. Furthermore, 

they do not yet have a solid tool to reduce dependence on fossil fuels and improve renewable energy 

efficiency. There isn't currently a tool in place at the tourist destination to encourage businesses to track, 

measure, cut back on, and notify the community about their water use. The Monitoring Centre for 

Sustainable Tourism Observatories (MCSTO) has found unfavourable outcomes from its mentorship 

programme. Furthermore, the tourist spot lacks a framework to keep an eye on water supplies and make 

sure businesses are using water in a way that satisfies community needs. 

There are reliable reports concerning sustainable tourism issues at Sustainable Tourism 

Observatory (STO) locations. Thirteen major issues have been identified, encompassing local 

community welfare, cultural heritage preservation, community participation in the tourism sector, 

tourist satisfaction, health and safety, capturing economic benefits from tourism, protecting valuable 

natural assets, managing scarce natural resources, limiting negative impacts of tourism activities, 

controlling tourist activities and their intensity levels, planning and managing tourism destinations, 

designing products and services, and ensuring sustainability of tourism operations and services. All 

these major issues are categorized into several components and are explained through indicators with 

various baseline issues. 

The absence of a system to assess drinking water quality using standard quality at the 

destination is another rejected result. Results of the monitoring are made public, but there is no strategy 

in place to address problems with the quality of the water. Various programs to conduct benchmarking 

from 2018 to 2021 have continued to be carried out, but there are still obstacles to their implementation. 

The sustainable programs that have been carried out are shown in the table 13. 

 

Table 13 of monitoring activities carried out since 2016-2023 

Study theme and year Study location Financing involvement. 

In 2017, the Destination 

Management and Natural Resources 

theme was a comparative study of 

Lombok Island, West Nusa 

Tenggara Province (NTB). 

Sesaot village, 

Narmada district in 

West Lombok, West 

Nusa Tenggara 

Province  (NTB). 

Ministry of Tourism, University of 

Gadjah Mada as STO, Sleman 

District Government. 

In 2017, a comparison study of the 

district of Pangandaran West Java, 

the theme of Liquid and Solid Waste 

Management by the Tourism 

Community. 

Pangandaran Beach 

area and some 

particular tourist 

villages that deal with 

dense waste. 

Ministry of Tourism, Tourism 

Department of Sleman District, 

Community. 

In 2018, a comparative study of Bali 

Island in Sanur Beach, the theme of 

Liquid and Density Waste 

Management by the Sanur Coast 

Community. 

The Sanur Beach area 

and some tourist 

villages include a 

specialized landfill 

tourist village that 

handles solid waste. 

Ministry of Tourism, Tourism 

Department of Sleman District, 

Community. 

In 2019, periodic monitoring will be 

done in the tourist village of Sleman 

district implementing sustainable 

tourism. 

The tourist village of 

Pancoh and the village 

of Pulesari in the Turi 

district of Sleman. 

Ministry of Tourism, Tourism 

Department of Sleman District, 

Community. 

 

Monitoring activities for assessing local satisfaction are understood as the intersection between 

expectations and reality in the development of tourism activities at destinations, viewed through various 

perspectives. Local expectations are generally positive and can encompass various sectors, such as job 

creation in tourism, economic activities, improvement of social services, infrastructure development, 

and other related ecosystem enhancements. However, in reality, these development activities can also 

lead to negative outcomes such as social inequality, cultural degradation, environmental damage, 

resource exploitation, and other issues in destination areas. Achieving positive local satisfaction 
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(including community, ecological, and tourist satisfaction) in sustainable tourism development 

represents a major challenge for Monitoring Centers at Sustainable Tourism Observatory (STO) 

locations, particularly in addressing critical issues marked in red such as waste management and 

environmental concerns. The Monitoring Center evaluates local satisfaction through various indicator 

components, including satisfaction levels, community ecological satisfaction, and the number of local 

community complaints compared to tourist satisfaction. 

Reseach Novelty: This research brings several novel contributions to the field of sustainable 

tourism studies. The study uniquely examines the relationship between ecological infrastructure 

indicators and government policy in sustainable tourism development through Structural Equation 

Modeling (SEM), providing a quantitative approach to understanding these complex relationships. 

Additionally, it offers new insights into the implementation of the National Tourism Strategic Area 

(KSPN) framework in Sleman district, particularly highlighting how this framework has transformed 

local communities across multiple sectors. The research also introduces a comprehensive assessment 

methodology for sustainable tourism development using 12 specific ecological infrastructure criteria 

based on Global Sustainable Tourism Council (GSTC) standards, creating a more structured approach 

to evaluating tourism sustainability. 

Theoretical Implications: The study makes significant contributions to theoretical understanding 

in sustainable tourism development. It empirically demonstrates how environmental sensitivity and 

liquid waste management significantly influence government policy in sustainable tourism, adding to 

the existing body of knowledge in tourism policy studies. The research validates the effectiveness of 

collaborative governance through the Penta Helix model, showing how the integration of academic 

institutions, private enterprises, media outlets, community organizations, and government agencies can 

create more effective sustainable tourism frameworks. Furthermore, the findings expand the theoretical 

framework for assessing ecological infrastructure in tourism destinations, providing a more 

comprehensive understanding of how different environmental factors interact with policy development. 

Practical Implications: The practical implications of this research span across multiple 

stakeholder groups. For government entities, the findings highlight the urgent need to strengthen water 

management systems, develop better instruments for measuring and monitoring energy consumption, 

and create more robust frameworks for water quality assessment. Tourism management organizations 

can benefit from the study's insights on improving waste management systems, developing better 

environmental impact monitoring systems, and enhancing coordination between different stakeholders. 

For local communities, the research reveals opportunities for greater involvement in tourism 

development, emphasizing the need for more training and capacity building in tourism management, 

while highlighting the importance of community participation in environmental conservation efforts. 

Policy Implications: The research findings have substantial implications for policy development 

in sustainable tourism. They underscore the need for more comprehensive sustainable tourism policies 

that specifically address environmental infrastructure gaps identified in the study. The results emphasize 

the importance of developing integrated monitoring systems for sustainable tourism indicators, which 

can help track progress and identify areas needing improvement. Additionally, the findings highlight the 

necessity of strengthening policy frameworks for environmental protection in tourism areas, suggesting 

that current policies may need revision to better address environmental challenges while promoting 

sustainable tourism development. 

Reseach Limitation: This research has several limitations that should be considered. First, the 

study was confined to a specific geographic area, focusing only on the Sleman district and Mount 

Merapi slopes in Yogyakarta Province, which may limit the generalizability of findings to other regions. 

The sample size of 100 respondents, though adequate for the statistical analysis employed, represents a 

relatively small subset of stakeholders in the tourism sector. Additionally, the research methodology 

relied primarily on structural equation modeling and purposive sampling, which may not capture all 

nuances of sustainable tourism development. The study's temporal scope, with baseline data from 2016 

and monitoring activities until 2023, may not fully reflect the most current developments in the region's 

tourism infrastructure. Furthermore, while the research included various stakeholders, the distribution 

between government officials and non-government participants may not comprehensively represent all 

relevant perspectives, particularly lacking direct input from tourists themselves. The model's 

explanation of only 55.4% of the variance in government policies suggests that other significant 

variables influencing sustainable tourism development may not have been captured in this study. These 
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limitations provide opportunities for future research to expand upon these findings through broader 

geographical coverage, larger sample sizes, and more diverse methodological approaches. 

CONCLUSION 

In conceptualizing sustainable tourism development planning based on natural and cultural 

potential, the government prioritizes rural areas, recognizing that rural communities are more actively 

engaged in preserving biodiversity and maintaining regional potential as tourist attractions. Rural 

community-based tourism offers greater opportunities for involvement in development, particularly in 

environmental management. This approach provides stakeholders with a framework to enhance their 

strategies, enabling them to better visualize and identify boundaries and establish development priorities 

through a step-by-step process toward sustainable tourism destination management and development 

through ecotourism. A sensitive environment significantly influences government policies, highlighting 

the importance of environmental factors in shaping policy decisions. The impact of liquid waste 

management on government policy has been acknowledged as acceptable, demonstrating its alignment 

with regulatory frameworks. However, the influence of water management on government policies has 

been found insufficient, leading to its rejection. In contrast, environmentally friendly initiatives have 

had a positive impact, as these policies have been accepted and integrated into governance. Meanwhile, 

policies aimed at establishing sustainable tourism can be utilized sustainably by stakeholders throughout 

the planning, implementation, monitoring, and evaluation stages. However, the overall performance in 

this area remains weak, indicating the need for improvement. 

Sustainable tourism development is a process and framework designed to meet the needs of 

both tourists and local communities in the present without compromising the ability of future 

generations to meet their own needs. This concept is founded on principles that prioritize ecosystem 

preservation within its carrying capacity, fulfill local community interests, enhance human quality of 

life in physical, spiritual, social, and cultural aspects over the long term, and promote efficient and 

effective use of natural resources. Economic, social, and aesthetic needs can be met while preserving 

cultural integrity, maintaining essential ecological processes, protecting biodiversity, and sustaining 

various life support systems that form the foundation of Indonesia's competitive and sustainable tourism 

industry.  
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