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Abstract: As a country rich in natural resources, Indonesia has vast opportunities to develop 

ecotourism. One of the regions in Indonesia that is trying to optimize ecotourism potential is East 

Java one of Clungup Mangrove Conservation (CMC) Tiga Warna, but institutional problems and 

biased policy focus have hampered its development. The aim of this research is to identify and 

formulate key variables for sustainable management of ecotourism and to find a description of the 

interdependence relationship between variables in CMC Tiga Warna Ecotourism. Data analysis was 

carried out using the MICMAC (Cross Impact Matrix Multiplication Applied to Classification) 

method. The research results show that input variables such as pro-environmental activities, 

improving access to enter ecotourism areas, and community involvement, have an important role in 

forming an effective and sustainable management system. Key variables involve factors such as the 

integrity of the environmental fabric, opportunities and opportunities for employment, and the 

existence of mentoring, which supports sustainability and positive impacts on the environment and 

local communities. All main stakeholders can be involved in decision making through a good 

governance system supported by balanced policies on each dimension of sustainability. 
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1.  Introduction 

The management of ecotourism in Indonesia is 

governed by several policies related to national 

development, such as the Tourism Law Number 10 of 

2009, the Biodiversity Conservation Law Number 5 of 

1990, the Forestry Law Number 41 of 1999, the Coastal 

and Small Islands Management Law Number 27 of 2007, 

and the Regional Government Law Number 23 of 20141,2). 

However, the failure in ecotourism development occurs 

due to overlapping management, policy disharmony, and 

sectoral egos within each ministry responsible for 

ecotourism development3,4). Four government ministries, 

including the Ministry of Environment and Forestry, the 

Ministry of Tourism and Creative Economy, the Ministry 

of Home Affairs, and the Ministry of Maritime Affairs and 

Fisheries, have authority in ecotourism management and 

policy-making. Nevertheless, Indonesia's tourism and 

ecotourism regulation dynamics have yet to prioritize 

objective scientific space and directed vision application5). 

Issues related to ecotourism management need immediate 

attention because many countries consider tourism as an 

alternative development source expected to become a new 

economic force amid declining natural resources6,7). One 

of the fastest-growing subsets of tourism is ecotourism8), 

focusing on environmental sustainability. Ecotourism is 

deemed to have positive effects on the natural 

environment while considering long-term economic 

feasibility and social justice9). Additionally, ecotourism is 

believed to promote cultural sensitivity between visitors 
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and local residents and act as a catalyst for sustainable 

development10). However, according to11,12), ecotourism 

planning still needs attention, especially regarding the 

declining quality of natural forests due to rapid ecotourism 

development in the region. 

Since 2008, Indonesia has promoted tourism through 

the Visit Indonesia program, introducing the country's 

environmental and cultural diversity internationally. 

Indonesian tourism has been among the fastest-growing, 

ranking 9th globally, 3rd in Asia, and 1st in Southeast Asia, 

achieving recognition as "The Top 20 Fastest Growing 

Travel Destinations"13). Tourism continues to be a rapidly 

growing sector, noted for its high effectiveness in job 

creation and revenue generation14,15). Despite various 

ecotourism management issues, ecotourism remains a 

significant forex contributor to Indonesia13). 

As a resource-rich country, Indonesia has vast 

opportunities for ecotourism development. One of the 

regions optimizing ecotourism potential is East Java. The 

Clungup Mangrove Conservation (CMC) Tiga Warna 

ecotourism area in East Java is managed by the local 

community and comprises mangrove, coral reef, and 

seagrass conservation areas16). The successful 

management of ecotourism at CMC Tiga Warna aligns 

with the current tourism destination management trend, 

emphasizing limited natural resource utilization while 

prioritizing environmental protection to increase 

environmental awareness among local residents and 

tourists, ensuring sustainability17–19).  

The findings of this research, mapping strategic 

variables in the CMC Tiga Warna Ecotourism Area and 

describing their intensities of influence and 

interdependence, will aid policymakers in understanding 

the relationships between key variables and directing 

focus towards the most crucial variables for successful 

management. Based on these research findings, it is hoped 

that high-quality long-term strategies will be developed, 

mitigating potential future issues and fostering successful 

future-oriented thinking to realize a sustainable CMC Tiga 

Warna ecotourism area. There are three conservation areas 

within it, namely mangrove conservation consisting of 

Clungup Beach and Gatra Beach, coral reef conservation 

at Tiga Warna Beach, Sapana Beach, Mini Beach, and 

Watu Pecah Beach, as well as seagrass conservation at 

Gatra Beach. The area of mangrove conservation is 74.59 

Ha, coral reef 10 Ha, seagrass < 1 Ha, and protected forest 

33 Ha. The total area reaches 117.59 Ha. 

The management of ecotourism in CMC Tiga Warna is 

in line with the current trend of tourist destination 

management, which utilizes natural resources in a limited 

manner while still prioritizing environmental protection to 

encourage increased environmental awareness among 

local residents and tourists, aiming to maintain the 

sustainability and quality of ecotourism. Ecotourism like 

CMC Tiga Warna serves as an environmentally friendly 

tourism model, generating economic benefits by 

emphasizing conservation for increased environmental 

awareness and maintaining environmental sustainability 

for quality preservation in the future. One factor that will 

help the success of managing the ecotourism potential of 

CMC Tiga Warna is the existence of a map of key 

variables that should be considered by policymakers. To 

fulfill this, this research is conducted with the aim of 

examining the mapping of strategic variables in the CMC 

Tiga Warna Ecotourism Area by describing the intensity 

of influence and interdependence between variables, both 

direct and indirect, and stratifying them from most 

important to least important20).  

The research findings will assist policymakers in 

understanding the relationships between key variables and 

directing focus on the most determining variables to 

ensure successful management. Based on these research 

findings, it is expected to develop high-quality long-term 

strategies, avoid potential issues that may arise in the 

future, and encourage forward-thinking to realize a 

sustainable CMC Tiga Warna ecotourism area. 

 

2.  Research Background 

One of the areas in Indonesia striving to optimize 

ecotourism potential is in the Malang Regency region of 

East Java. The optimization of ecotourism aims to support 

synergistic and sustainable economic growth through 

ecotourism activities such as CMC Tiga Warna. The CMC 

Tiga Warna area is managed by the Bhakti Alam Sendang 

Biru Foundation, which focuses on coastal conservation 

issues formed and managed by a group of people who are 

aware of the importance of sustainable coastal ecosystems 

for community life. Ecotourism management in CMC 

Tiga Warna aligns with the current trend of tourist 

destination management, utilizing limited natural 

resources while prioritizing environmental protection to 

ensure the existence of sustainable ecotourism. An 

environmentally friendly tourism model generates 

economic benefits by promoting conservation to increase 

environmental awareness and environmental 

sustainability as a conservative ecotourism model for 

coastal ecosystems21).  

The phenomenon occurring in the current research 

location is the interaction between the growth of the 

tourism industry and the demands for economic 

improvement, putting pressure on mangrove ecosystems, 

coral reefs, and seagrass beds, resulting in ecosystem 

degradation and pollution in CMC Tiga Warna. This 

condition creates conflicts of interest among residents, 

local governments, entrepreneurs, and environmentalists 

in the CMC Tiga Warna area. Therefore, it can be 

concluded that the CMC Tiga Warna ecotourism area has 

complexity and interconnected problems. Thus, a study of 

complex solutions models of mapping strategy variables 

for successful management is needed22). 

As a conservative, sustainable, and high-quality coastal 

ecotourism destination, it turns out that the coastal 

environment in CMC Tiga Warna is always vulnerable to 

declining environmental quality, including due to 
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differences in environmental awareness among visitors 

and local communities. Therefore, ecotourism managers 

need to implement natural conservation activity execution 

strategies to ensure the sustainability and quality of 

ecotourism destinations and increase environmental 

awareness among visitors and local communities23).  

Specifically, the issues in CMC Tiga Warna are: not yet 

mapping out strategic variables that are key to 

management (mapping is still limited to zoning), having 

an environmental vulnerability index of 53.32 

(moderately vulnerable) causing environmental 

degradation17,24), management actions that are not in line 

and policies not based on priority scales. This is supported 

by preliminary study data indicating that activities in 

CMC Tiga Warna tend to be incidental, and lastly, 

management issues caused by the lack of stakeholder 

intensity, one of which is the local community, in 

advancing and supporting the existence of CMC Tiga 

Warna ecotourism area. 

 

3.  Research Design 

Community Based Ecotourism (CBE) is a concept of 

ecotourism development that involves and empowers 

local communities to have full control over its 

management and development, thereby contributing to the 

local community's welfare enhancement and the 

sustainability of local culture. Discourse on tourism 

failures has sparked debates regarding the current 

paradigm of tourism development, which is deemed to be 

less beneficial to local communities. Effective tourism 

development should bring economic, social, and cultural 

benefits to communities around destinations. Hence, the 

idea of developing tourism that is more community-

oriented emerged, known as Community Based Tourism 

(CBT). Through the development of CBT, the tourism 

industry is expected to become an instrument of 

development that significantly improves the well-being of 

communities. Globally, CBT is not just about tourism 

development but is also developed as part of poverty 

alleviation programs in South Africa, Thailand, Dominica, 

the Caribbean, Jamaica, and Barbados. The concept of 

CBT is also adapted in ecotourism, leading to the term 

Community Based Ecotourism (CBE)25).  

Community-based ecotourism focuses on the active 

role of communities in ecotourism endeavors. This is 

based on the fact that communities possess knowledge 

about nature and culture, which serve as potential and 

marketable attractions for tourism, making community 

involvement essential. In this research, the research design 

is structured around eight dimensions of sustainable 

community-based ecotourism management, including 

environmental, economic, social, infrastructure, 

institutional, technological, conservation, and regulatory 

dimensions (Fig. 1).

 

Fig. 1: Research Design 

 

4.  Methodology 

4.1  Research Location  

Figure 2, this research focuses on Ecotourism CMC 

Tiga Warna, with a focus on six observation points, 

namely: Clungup Beach, Gatra Beach, Watu Pecah Beach, 

Sapana Beach, Mini Beach, and Tiga Warna Beach. This 

location was purposively chosen considering the highly 

potential coastal resources and productive ecosystems of 

coral reefs, mangroves, seagrass beds, and biodiversity in 

this area to be developed into marine ecotourism 

destinations. Although Clungup Mangrove Conservation 

(CMC) Tiga Warna is known as the best-managed 

ecotourism site in East Java and is also ranked among the 

top three ecotourism sites in Indonesia, sustaining its 

management requires an analysis capable of identifying 

management success variables.
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Fig. 2: Research Location 

 

4.2 Population and Sample 

The population in this study consists of stakeholders 

involved in the management of Ecotourism CMC Tiga 

Warna, with sample selection using purposive sampling 

criteria for stakeholders who have expertise in ecotourism 

management. The considerations for determining expert 

criteria are as follows: Experts who have authority in 

decision-making policy such as ecotourism area 

management, experts who have authority in the 

development of ecotourism area management sector, 

experts who are affected by ecotourism area management 

activities, experts who are prerequisites for success in 

ecotourism area management sector, experts who have 

competencies in ecotourism area management sector. 

Data collection was carried out using a questionnaire 

instrument involving 110 respondents, including the 

Department of Tourism and Culture, the Department of 

Marine and Fisheries, the Department of Environment, the 

Department of Forestry, ecotourism managers, economic 

actors, village heads, RT and RW heads, the community, 

tourists, and academics. 

In conducting this study, we adhered to a strict code of 

ethics to ensure the integrity and ethical responsibility of 

our research process. The ethical considerations included: 

1) Informed Consent: All participants were fully informed 

about the purpose of the study, the methods involved, and 

the potential use of the collected data. Written consent was 

obtained from all participants before their involvement in 

the study. 2) Privacy and Confidentiality: We ensured that 

the identities and personal information of all respondents 

were protected. Data was anonymized, and access to the 

raw data was restricted to the research team only. 3) 

Participant Safety and Well-being: The study was 

designed to minimize any potential risks to participants. 

We took all necessary precautions to ensure that 

participants would not experience any physical or 

psychological harm as a result of their participation. 4) 

Transparency: The research process was conducted with 

transparency. Participants were provided with contact 

information for the research team and were encouraged to 

ask questions and seek clarification on any aspect of the 

study, and 5) Professional Responsibility: The research 

team adhered to high standards of professional conduct, 

ensuring that the study was conducted with integrity and 

respect for all participants. This included following best 

practices in data collection, analysis, and reporting. 

 

4.3 Data Analysis 

The MICMAC method (Cross Impact Matrix 

Multiplication Applied to Classification) is a software 

developed by the Institut d'Innovation Informatique pour 

l'Entreprise (3IE)26), to update the structural analysis 

method from its previous qualitative form to 

quantitative27). In its operation, Micmac applies matrix 

properties28). The purpose of Micmac is to identify and 

analyze the main variables of a system. The advantage of 

Micmac compared to other structural methods is that it 

allows for grouping and hierarchical determination of 

strategic variables of a system and understanding their 

mutual influence. This feature is very beneficial in the 

policy-making process as it directs the policy focus, 

considering that policy focus often leads to irrelevant 

variables, resulting in failure. 

The explanations provided by Micmac analysis will 

create greater confidence and trust in the issues raised and 

present diverse assumptions29). The operationalization of 

the Micmac method consists of several stages, namely: (1) 

defining the problem, identifying internal and external 
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variables; (2) assessing the relationships between 

variables according to the level of influence and 

dependence, assessed with a ranking scale between: 0 = 

none, 1 = weak, 2 = moderate, 3 = strong, P = potential. 

The assessment results will qualify the intensity of 

influence between variables into groups of direct 

influence, indirect influence, and potential influence. 

Direct influence occurs if variable A affects variable B; 

indirect influence occurs if variable A influences B and B 

influences variable C, and thus C is indirectly influenced 

by A. Potential influence occurs if variable A should affect 

B, while no direct influence occurs if a variable does not 

affect another variable; (3) analyzing the intensity of 

influence and dependence of variables determined by the 

position of variables on the influence and dependence 

quadrant map. The operational framework of the research 

is outlined in the following diagram (Fig. 4): 

Figure 3, assists in analyzing the influence and 

dependency of system variables and categorizes them into 

four typologies, which include determinant variables, 

relay variables, depending variables, excluded variables, 

and regulatory variables: 

a) Determinant variables, which are variables that 

have a significant influence and are less dependent 

on other variables. These variables are considered 

as inputs and greatly determine the system's 

mobility (variable input). Determinant variables 

are highly important and require maximum policy-

maker attention as they strongly influence other 

variables. 

b) Relay variables, also known as key variables. 

Relay variables are highly influential while also 

being highly dependent on other variables. These 

variables are the least stable because any influence 

that occurs on them can flow throughout the entire 

system. Relay variables are also referred to as 

instability factors because they have a "boomerang 

effect" on the system, meaning actions taken on 

these variables will affect the direction of the 

system's mobility. 

c) Depending variables, also known as output 

variables. Output variables describe the impact 

generated by other variables, especially 

determinant variables and relay variables. These 

variables are located in the southeast quadrant of 

the map. The location of output variables indicates 

variables that have little influence with high 

dependence, making them highly sensitive to 

influencing factors. These variables serve as 

descriptive indicators of system evolution. 

d) Excluded variables are variables that have minimal 

influence and are slightly dependent on other 

variables. These variables have a low potential to 

produce changes (inertia trend) in the system. 

Excluded variables are also referred to as 

autonomous variables. 

This research utilizes a list of strategic variables from 

eight dimensions consisting of environmental, economic, 

social, infrastructure, institutional, technological, 

conservation, and regulatory dimensions. The selection of 

variables from each dimension was gathered through a 

literature review of previous studies and the applicable 

laws in Indonesia (Table 1). 

 
 

 

Fig. 3: Quadrant Mapping 
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Fig. 4: Research Operational Framework 
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Table 1. List of Strategic Variables for the Development of the CMC Tiga Warna Ecotourism Area 

Dimension Variable  Code Source 

Environment Pro-environment 

activities 

Activities that support environmental 

sustainability such as environmental 

protection and management planning, 

utilization of natural resources in 

accordance with environmental capacity, 

pollution control, and/or environmental 

damage control (environmental 

inventory, conservation area designation, 

and environmental education) 

LI1 • Law no. 32 of 2009, article 4 

• Law no. 27 of 2007, article 3 

• Minister of Home Affairs 

Regulation No. 33 of 2009, article 

3 
30,31) 

Environmental 

governance 

integrity 

Environmental order integrity includes 

environmental sustainability, 

consistency in environmental quality, 

and tourism suitability (tourism activities 

should align with environmental 

conditions or not cause environmental 

damage) 

LI2 

Maintaining 

environmental 

conditions 

Preservation of natural beauty, 

cleanliness of tourist attractions, and 

establishment of carrying capacity 

LI3 

Social Community 

involvement 

Community participation, respect for the 

social-cultural and religious values of 

surrounding communities, and 

community empowerment 

SO1 • Law No. 5 of 1990, articles 3, 6, 20 

• Law No. 27 of 2007, article 6 

• Law No. 23 of 2004, articles 12, 

25, 31, 258 

• Minister of Home Affairs 

Regulation No. 33 of 2009, articles 

1, 3 
30,31) 

Employment 

opportunities 

Opening opportunities for local 

businesses, job opportunities in the 

tourism sector, and community welfare 

SO2 

Reducing social 

conflicts 

Reducing social conflicts, increasing 

community knowledge, and fostering 

harmony among stakeholders 

SO3 

Economic Evaluation of 

economic aspects 

Driving regional economic 

development, accelerating economic 

growth, and generating local revenue 

(PAD) 

EK1 • Minister of Home Affairs 

Regulation No. 33 of 2009, article 

3 

• Law No. 27 of 2007, articles 29, 36 

• Law No. 10 of 2010, article 28 
30,31) 

Business scaling-

up 

Enhancing sustainable ecotourism 

efforts, promoting tourism industry 

growth, and benefiting the tourism 

industry 

EK2 

Management 

budget 

Availability of conservation budgets, 

facility budgets, and CSR (Corporate 

Social Responsibility) budgets by 

managers 

EK3 

Infrastructure Availability of 

facilities and 

infrastructure 

Availability of public facilities, 

healthcare facilities, and places of 

worship 

IN1 • Law No. 10 of 2010, article 33, 

paragraph 2c 
31–34) 

Improving access 

to ecotourism 

areas 

Availability of public transportation to 

tourist locations, road access to 

ecotourism sites, and travel routes 

IN2 

Tourist 

attractions 

Number of attractions, tourism appeal, 

and land availability 

IN3 

Institutional Role of 

institutional 

groups 

Role of NGOs, institutional activity, and 

growth of community 

organizations/groups 

KE1 • Law No. 10 of 2010, article 5, 

paragraph 76 
30,31) 

Authorities and 

responsibilities 

Determining the authority and 

responsibilities of various institutions 

involved in ecotourism management. 

KE2 
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Dimension Variable  Code Source 

This includes task division and authority 

among government, conservation 

agencies, and the private sector. 

Coordination 

patterns and 

governance 

system 

improvements 

Establishing coordination among 

managers, coordination between 

managers and relevant departments, and 

good governance systems 

KE3 

Conservation Nature 

conservation 

Environmental preservation includes 

preserving natural capabilities, balanced 

use of nature, and maintaining ecological 

processes 

KO1 • Law No. 5 of 1990 Article 2, 7, 10, 

12, 13, 28 

• Minister of Home Affairs 

Regulation No. 33 of 2009 Chapter 

II Article 3b 
31,34,35) 

 

Conservation 

support activities 

Continuous rehabilitation efforts, 

maintaining the integrity of areas 

according to natural landscapes, and 

avoiding extinction risks 

KO2 

Monitoring the 

quality of 

conservation 

areas 

Considering the potential and carrying 

capacity of the area, ecosystem 

protection, and biodiversity conservation 

KO3 

Technology Technological 

mastery 

Level of marketing technology mastery, 

ability to apply environmentally friendly 

technology, and database technology 

development capability 

TE1 • Law No. 10 of 2010, Articles 36-49 
30,32) 

Digital 

information 

access 

Ecotourism information accessibility, 

online ecotourism marketing, and digital 

advertising 

TE2 

Management 

database 

Availability of institutional databases, 

tourism databases, and ecosystem 

databases 

TE3 

Regulation Law enforcement 

and regulations 

Availability of legal instruments, 

regional regulations for ecotourism 

management, and policy transparency 

RE1 32,33,36) 

Provision of 

assistance 

Legal oversight availability, number of 

local security personnel, and legal 

counseling for natural resource 

management 

RE2 

Policy synergy Harmonization of policies, compliance 

with tourism management documents, 

and implementation of management in 

accordance with management 

documents. 

RE3 

 

5.  Result and Discussion 

The management of CMC Tiga Warna ecotourism, like 

ecotourism management in general, requires a strategic 

approach to ensure sustainability and balance between 

natural resource utilization and environmental protection. 

 

5.1 Mapping Strategic Variables for Community-

Based Ecotourism Management Success 

Strategic variable mapping is the process of analyzing 

and identifying key factors that influence the success or 

failure of an organization or project. In the context of 

strategic management, strategic variable mapping 

involves the identification of variables that have a 

significant impact on the goals and performance of the 

organization. Strategic variable mapping enables 

organizations to focus on the most influential aspects and 

formulate appropriate strategies37). Furthermore, strategic 

variable mapping can help organizations anticipate 

changes in the business or industry environment, allowing 

them to respond more quickly and effectively28,32). In 

conclusion, strategic variable mapping is a crucial step in 

strategic planning that allows organizations to understand 

and manage the key factors shaping their operational 

context. 

The application of prospective analysis in decision-
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making processes considering the position and intensity of 

variable influences in the form of direct or indirect effects 

has justified the validity and strength of the approach in 

determining the most desired variables for the 

development of the CMC Tiga Warna Ecotourism area 

based on relay variables as key factors and simultaneously 

yielding expected benefits in the future.  

An essential component in the development of the 

CMC Tiga Warna Ecotourism area management is 

determining the variables that are key factors. In this study, 

mapping of strategic variables is divided into 4 quadrants: 

input variables (quadrant I), key variables (quadrant II), 

output variables (quadrant III), and exclude variables 

(quadrant IV). The following are the results of mapping 

the strategic variables of CMC Tiga Warna ecotourism 

management: 

 

 

 

Fig. 5: Mapping of Strategic Variables Based on Management Quadrants 

 

As shown in Figure 5, it can be observed that the 

research findings indicate there are 8 variables located in 

quadrant I, 8 variables in quadrant II, 7 variables in 

quadrant III, and 1 variable in quadrant IV. The 

classification of variables in more detail can be seen in the 

following table (Table 2): 

 

Table 2. Classification of Strategic Variables 

Quadrant Variables 

Input Variables 

(Quadrant I) 

Pro-environmental activities (LI1) 

 Improvement of access to ecotourism 

areas (IN2) 

 Coordination patterns and 

governance system improvement 

(KE3) 

 Community involvement (SO1) 

 Law enforcement and regulations 

(RE1) 

 Management budgeting (EK3) 

 Conservation quality monitoring 

(KO3) 

 Digital information access (TE2) 

 

Key Variables 

(Quadrant II) 

Environmental order integrity (LI2) 

 Job opportunities and employment 

prospects (SO2) 

 Scaling up business (EK2) 

 Availability of facilities and 

infrastructure (IN1) 

 Authority and responsibility (KE2) 

 Conservation-supporting activities 

(KO2) 

 Existence of mentoring (RE2) 

 Technology mastery (TE1) 

Output Variables 

(Quadrant III) 

Maintaining environmental 

conditions (LI3) 

 Economic evaluation (EK1) 

 Reducing social conflicts (SO3) 

 Policy synergy (RE3) 

 Management database (TE3) 

 Role of institutional groups (KE1) 

 Nature preservation (KO1) 

Excluded 

Variables 

(Quadrant IV) 

Tourist attraction (IN3) 
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In Table 2, it can be observed that in the management 

of CMC Tiga Warna ecotourism, there are 8 variables 

categorized as input variables, namely: pro-environmental 

activities, improvement of access to ecotourism areas, 

coordination patterns and governance system 

improvement, community involvement, law enforcement 

and regulations, management budgeting, conservation 

quality monitoring, and digital information access. These 

variables in quadrant I are crucial in determining a good 

management system. 

The research results indicate that in the management of 

CMC Tiga Warna ecotourism, these eight input variables 

play a crucial role in shaping an effective and sustainable 

management system. Firstly, pro-environmental activities 

stand out as a key variable reflecting commitment to 

conservation efforts and environmental sustainability, 

forming the basis for environmentally friendly tourism 

practices38). Next, improvement of access to ecotourism 

areas becomes a significant focus, given its vital role in 

managing visitor flows and minimizing negative impacts 

on ecosystems39,40). Coordination patterns and governance 

system improvement are key in regulating various 

activities within the area, ensuring harmony between 

utilization and preservation41). Community involvement 

has proven significant in designing policies and 

management practices, creating local economic 

opportunities, and strengthening connections between 

tourists and local communities42,43). Law enforcement and 

regulations serve as the foundation for protecting the 

environment and communities from potential damage or 

conflicts 44). Adequate management budgeting is a crucial 

element in supporting various initiatives, including 

infrastructure maintenance and conservation programs45). 

Conservation quality monitoring is a variable that realizes 

the concept of sustainability, allowing periodic 

evaluations of ecotourism impacts on ecosystems46). 

Finally, digital information access forms the basis for 

transparency and effective interaction among managers, 

visitors, and local communities, enriching the experience 

and understanding of all relevant parties47). Overall, these 

variables interact and support each other, forming a solid 

foundation for sustainable and positively impactful 

management of CMC Tiga Warna ecotourism. 

The key management variables for CMC Tiga Warna 

Ecotourism include environmental order integrity, job 

opportunities and employment prospects, scaling up 

business, availability of facilities and infrastructure, 

authority and responsibility, conservation-supporting 

activities, existence of mentoring, and technology mastery. 

The key variables in managing CMC Tiga Warna 

Ecotourism involve factors that support sustainability, 

growth, and positive impacts on the environment and local 

communities. Firstly, environmental order integrity is a 

key variable as it reflects a commitment to maintaining 

ecosystem sustainability and minimizing negative 

impacts48). Job opportunities and employment prospects 

are key variables because ecotourism has the potential to 

be a livelihood source for local communities, providing 

sustainable economic benefits49,50). Scaling up business 

reflects aspirations to increase the scale of ecotourism 

operations, creating broader economic growth 

opportunities51,52). Availability of facilities and 

infrastructure is an important variable to ensure visitors 

can enjoy tourism experiences safely and comfortably53,54). 

Authority and responsibility encompass the division of 

roles and responsibilities among stakeholders involved in 

management, determining effective coordination and 

transparency55). Conservation-supporting activities are 

key variables because they support conservation efforts 

and ecosystem restoration56). The existence of mentoring 

is an essential element in building local community 

capacity, providing support to ensure their sustained 

involvement3,57). Technology mastery reflects the need to 

leverage innovation and technological solutions in 

ecotourism management and marketing58). Overall, these 

variables complement each other, forming a strong 

foundation for sustainable, inclusive, and positively 

impactful management of CMC Tiga Warna Ecotourism. 

The output variables for managing CMC Tiga Warna 

Ecotourism include maintaining environmental conditions, 

economic evaluation, reducing social conflicts, policy 

synergy, management database, role of institutional 

groups, and nature preservation. Output variables in 

managing CMC Tiga Warna Ecotourism reflect desired 

outcomes from ecotourism management efforts. Firstly, 

maintaining environmental conditions is a key output 

variable that indicates success in protecting and 

maintaining the sustainability of natural ecosystems in the 

ecotourism area59). Economic evaluation is an important 

output variable as it reflects the positive impact of 

ecotourism on local economic growth, job creation, and 

increased income for local communities49,60). Reducing 

social conflicts includes successful management efforts to 

minimize tension or disputes that may arise between 

managers, visitors, and local communities61,62). Policy 

synergy is an output variable that reflects the alignment 

and coherence of policies among all stakeholders involved 

in ecotourism management63). Management database 

includes the results of systematic data and information 

collection to support effective decision-making and 

evidence-based management64). The role of institutional 

groups reflects the involvement and positive contributions 

of institutional groups in ecotourism management65). 

Lastly, nature preservation encompasses success in 

maintaining the authenticity and sustainability of nature 

around the ecotourism area66). Overall, these output 

variables serve as indicators of success and positive 

impacts of managing CMC Tiga Warna Ecotourism on 

surrounding sustainability dimensions. 

The excluded variable for managing CMC Tiga Warna 

Ecotourism is tourist attraction. This variable indicates 

that this element does not have a significant influence on 

the success of the management system. The fact that this 

variable is in quadrant IV, indicating low influence and 

- 2840 -



Key Variables for Successful Community - Based Ecotourism Management in East Java, Indonesia 

 

dependence, indicates that tourist attractions do not have 

a significant impact on key aspects of ecotourism 

management. Although tourist attractions may be an 

attraction for visitors, its placement in quadrant IV 

indicates that changes or policies related to tourist 

attractions will not substantially affect the overall 

sustainability of the management system39,67,68). Therefore, 

in policy formulation and management strategies, better 

attention should be focused on other variables in 

quadrants I to III, which have higher levels of influence 

and dependence, thus more effectively supporting the 

success and sustainability of managing CMC Tiga Warna 

Ecotourism. 

 

5.2 Influence of Inter-variable Dependency 

Inter-variable dependency refers to the relationship or 

interaction between one variable and another in a system 

or model. The influence of inter-variable dependency can 

affect the changes or behavior of these variables within a 

system. In the context of system analysis, inter-variable 

dependency plays a crucial role in understanding the 

complexity and dynamics of the system. In this research, 

the influence of inter-variable dependency will be divided 

into two categories: direct influence (direct graph) and 

indirect influence (indirect graph). 

 

 

Fig 6: Direct Influence of Variable Dependency 

 

From Figure 6, the research results indicate that in 

terms of direct influence of variable dependency, variables 

such as law enforcement and regulations, conservation 

quality monitoring, as well as job opportunities and 

employment prospects have a strong influence on other 

variables. Meanwhile, variables like technology mastery, 

policy synergy, mentoring existence, management 

database, and information access are strongly influenced 

by other variables. Therefore, the research findings 

highlight several crucial findings regarding the direct 

influence of variable dependency in the context of 

managing CMC Tiga Warna Ecotourism. It was found that 

variables such as law enforcement and regulations, 

conservation quality monitoring, as well as job 

opportunities and employment prospects have a strong 

influence on other variables within the management 

system69). Consequently, strict law enforcement and 

effective regulations, intensive conservation quality 

monitoring, and efforts to increase job opportunities can 

be the main drivers in maintaining the sustainability and 

success of ecotourism management70). Additionally, 

variables such as technology mastery, policy synergy, 

mentoring existence, management database, and 

information access show a very strong dependency on 

other variables. This means that technology mastery and 

synergistic policy implementation, mentoring support, 

good data management, and effective information access 

are heavily influenced by the dynamics and success of 

other variables in the context of ecotourism 

management71,72). These findings demonstrate the 

complexity of inter-variable relationships and highlight 

the importance of understanding this dependency to 

design effective and sustainable ecotourism management 

strategies. 

 

 

Fig 7: Indirect Influence of Variable Dependency 

 

From Figure 7, research findings reflect the complex 

dynamics of variable dependency in ecotourism 

management, especially in terms of indirect influence. 

Variables such as conservation-supporting activities, 

availability of facilities and infrastructure, job 

opportunities and employment prospects, economic 

evaluation, maintaining environmental conditions, 
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mentoring existence, and policy synergy show relatively 

strong dependency on other variables. This indicates that 

the success of these variables is closely related to other 

factors within the ecotourism management system. On the 

other hand, variables such as scaling up business, 

improvement of access, conservation-supporting 

activities, authority and responsibility, environmental 

order integration, coordination patterns, and governance 

system improvement have a strong indirect influence on 

other variables17,73,74). This means that changes or 

improvements in these variables can induce changes in 

other factors within the system, albeit indirectly.  

Another interesting finding is that environmental order 

integration has a very strong influence on job 

opportunities and employment prospects. This indicates 

that conservation and environmental preservation efforts 

can have a significant positive impact on job creation and 

economic opportunities around the ecotourism area40,75,76). 

Overall, understanding the indirect dependency of 

variables is crucial in designing comprehensive 

ecotourism management policies and strategies, ensuring 

that each variable can contribute optimally to the 

sustainability and success of the management system. 

Changes in variable rankings based on influence and 

dependency77). These changes depict the ranking position 

of variables in the initial condition (MDI matrix/Matrix 

Direct of Influence) and after Boolean iteration with MDII 

(Matrix Direct and Indirect of Influence). 

 

5.3 Displacement Map Variables 

Displacement map is the change in the position of 

variable quadrants, indicating the shift of variables from 

the initial position to the final position after considering 

indirect influences78). The following is the displacement 

map between variables from direct to indirect effects (Fig. 

8): 

 

 
Fig. 8: Management Variable Displacement Map 

 

The research results regarding the displacement map of 

management variables in CMC Tiga Warna Ecotourism 

show quadrant changes in two specific variables, namely 

digital information access (TE2) and conservation area 

quality monitoring (KO3). The digital information access 

variable (TE2) initially falls within the input variable 

quadrant but undergoes a quadrant shift to the exclude 

variable. This indicates that digital information access has 

a relatively small or insignificant impact on other 

variables in the context of ecotourism management. 

Therefore, this variable is considered to have a relatively 

minor role in shaping the success of the management 

system and is placed in the exclude variable12). Digital 

information access (TE2) in the context of CMC Tiga 

Warna Ecotourism management is considered to have a 

relatively small or insignificant impact on other variables 

in the management system. This can be understood from 

several aspects. First, the direct influence of digital 

information access on key variables in ecotourism 

management is limited. In this context, digital information 

may not substantially contribute to policy development or 

strategic decision-making that affects ecotourism 

sustainability57). Additionally, the level of dependence of 

digital information access on other variables is low. In the 

displacement map, variables with low dependence or 

minimal influence tend to be placed in the exclude 

variable. This may indicate that in the system analysis, the 

management of CMC Tiga Warna Ecotourism may not 

heavily rely on digital information access aspects to 

achieve sustainability or operational success62). 

Meanwhile, the conservation area quality monitoring 

variable (KO3) initially falls within the output variable 
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quadrant but undergoes a quadrant shift to the exclude 

variable. This change can be interpreted that, although 

monitoring the quality of conservation areas is important 

for achieving preservation and sustainability goals, in this 

analysis context, this variable is considered to have an 

insignificant impact or low dependence on other 

variables79). Therefore, conservation area quality 

monitoring is placed in the exclude variable. The 

displacement of the conservation area quality monitoring 

variable (KO3) in the displacement map may reflect a 

thorough evaluation of its role in the context of managing 

CMC Tiga Warna Ecotourism. Initially placed in the 

output variable, conservation area quality monitoring is 

considered to have desired impacts and positive 

contributions to ecotourism management outcomes. 

However, this shift is likely caused by several 

considerations. 

Firstly, there is the finding that conservation area 

quality monitoring has low dependence on other variables 

in the management system. In other words, the results of 

this monitoring may not significantly influence overall 

performance or ecotourism sustainability20). Therefore, 

placement in the exclude variable may reflect a decision 

to highlight other factors considered more strategic or 

important. Additionally, there are considerations of 

efficiency or effectiveness in management. If monitoring 

the quality of conservation areas is deemed to have a less 

significant impact on decision-making or performance 

improvement50), then the variable is considered less 

relevant and placed in the exclude variable. 

Changes in environmental dynamics or policy changes 

can also play a role in this shift. If there are changes in 

management policies or changes in environmental factors 

affecting quality monitoring, this can influence the 

placement of variables in the displacement map 28,32). 

Understanding these shifts in the displacement map 

provides important insights to managers and decision-

makers. This can guide in determining management 

priorities, identifying variables requiring greater focus, 

and adjusting strategies to enhance sustainability in the 

CMC Tiga Warna Ecotourism area. 

 

5.4 Implications 

The implications of this research indicate that in 

managing CMC Tiga Warna Ecotourism, there needs to be 

greater emphasis on variables that directly impact the 

sustainability and success of the management system. 

Variables such as law enforcement and regulations, 

conservation quality monitoring, and job opportunities 

and employment prospects are top priorities in efforts to 

enhance management sustainability. Therefore, greater 

efforts are needed in enforcing strict law enforcement, 

intensive conservation quality monitoring, and job 

opportunity enhancements as key drivers in maintaining 

the sustainability of the management system. On the other 

hand, the complexity of inter-variable relationships also 

emphasizes the importance of understanding indirect 

variable dependencies. Variables such as technology 

mastery, policy synergy, mentoring, management 

database, and information access show a very strong 

dependency on other variables. This indicates the need for 

a holistic approach in designing policies and management 

strategies, ensuring that each variable can contribute 

optimally to the sustainability and success of the 

management system. Additionally, strong environmental 

order integration highlights the significant potential of 

environmental preservation efforts in creating job 

opportunities and economic prospects around the 

ecotourism area. Therefore, in designing policies and 

management strategies, it is important to consider the 

interaction between these variables and how they can be 

collectively driven to achieve sustainability and success 

goals for managing CMC Tiga Warna Ecotourism. 

The importance of studying this field lies in providing 

deep insights into the strategic variables that influence the 

success of community-based ecotourism management. By 

identifying and analyzing key variables such as pro-

environmental activities, community involvement, and 

environmental order integrity, this research supports 

ecological preservation and the socio-economic well-

being of local communities. It also offers innovative 

management approaches that consider the complex 

interactions between various sustainability dimensions, 

providing practical guidance and evidence-based policy 

recommendations. The results can assist policymakers and 

ecotourism practitioners in taking effective priority 

actions, making ecotourism management more holistic, 

sustainable, and beneficial for both the environment and 

the community. 

 

6.  Conclusions 

This study provides critical insights into the 

management of CMC Tiga Warna ecotourism by 

identifying and analyzing key variables that impact its 

success and sustainability. The findings emphasize the 

importance of pro-environmental activities, community 

involvement, and improved access to ecotourism areas as 

foundational elements for effective management. Key 

variables such as environmental order integrity and job 

opportunities directly support sustainability and positive 

community impacts, while output variables like economic 

evaluation and maintaining environmental conditions 

serve as success indicators. Conversely, variables like 

tourist attractions were found to be less significant, 

suggesting a need to prioritize more influential factors. 

The study also reveals that law enforcement, conservation 

quality monitoring, and job opportunities have substantial 

direct effects on other variables, highlighting the 

importance of these areas for policy and management 

focus. Understanding the complex interdependencies 

among variables is crucial for developing effective 

ecotourism management strategies, ultimately 

contributing to environmental preservation, community 

welfare, and economic development. 
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This study has several limitations, including the 

restriction of data and sample size to CMC Tiga Warna, 

which may not be generalizable to other ecotourism areas. 

The use of questionnaires as the primary instrument may 

also affect the results due to potential respondent bias. For 

future research, it is recommended to expand the study 

area to various ecotourism locations, use mixed-method 

approaches, conduct longitudinal studies, and involve 

interdisciplinary collaboration. Additionally, more 

comprehensive analysis and the implementation and 

empirical evaluation of policies can enhance the relevance 

and impact of the research in sustainable ecotourism 

management. 
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