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Abstract: In order to increase the number of tourism in ecotourism, enhance the ecotourism attractions. It is 

essential to construct the ecotourism service system for the Penghu National Scenic Area because the ecology 

system is sensitive and frangible. This study adopts the Fuzzy Delphi method and Analytic Hierarchy Process 

(AHP) to establish an index framework of ecotourism service system of Penghu National Scenic Area. The 

results indicated that there are 4 dimensions which include 21 factors service attributes are identified as the 

service system for traveling. The findings are concluded as follows:(1)the security management capability is 

the main principle for ecotourism service system;(2)the ecological diversity is fundamental for the marine 

environment and the core resource for ecotourism;(3)the transportation capacity and environmental quality 

need to improve; (4)the marine environmental resources is the most important item for sound ecotourism 

development; (5)the enhancement of the operation willingness of local communities can promote ecotourism 

development;(6)the natural resources should be protected to provide an ideal recreational environment for 

ecotourism;(7)the development of ecotourism needs to support local conservation to achieve sustainability. 

The perspectives of sustainability and service system are involved to support the value of this study, which 

can continuously sustain Penghu archipelago. 
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1. Introduction 

Ecotourism is one travel style of sustainable tourism which is growing development trend for recent years 

and contributing on the jobs and revenue obviously for the local community (World Tourism Organization; 

UNWTO, 2018). According to UNWTO forecast, an estimated 1.8 billion tourists around the world would be 

sustainable tourists (UNWTO, 2018). Meanwhile, face to the ongoing economic growth, the tourist’s demand 

changing to multiple traveling styles such as ecotourism, green tourism, and ecotourism. Thus, the tourism 

industry needs to change the activities to meet the tourist’s satisfaction and protect the natural resource [3]. 

Among the several approached elements to ecotourism as follow: First of all, depends on the good quality of 

natural resources, cultural heritage, and biodiversity. Second, involves in the community. Third, realizes the 

environmental awareness and cultural heritage. Fourth, upgrades the market growth of ecotourism [9, 32, 36, 

41]. However, when analyzing the aforementioned elements, the good ecotourism features concerns arose: (a) 

based on the nature and culture; (b) focus on the environmental education; (c) realize the awareness of 

environmental protection; (d) shared benefit for the community and stakeholder; (e) constructed the 

relationship among environment, society, economic and tourists. [5, 7, 28, 36] It including the carrying capacity 

of the resources and provide the benefits for local community and industries [39]. Consequently, in order to 

keep the ecotourism sustainable development, it must undergo careful planning and management [1]. In 

addition, conducting the stakeholder’s perspectives, (a) to fulfill tourist’s satisfaction; (b) to connect with the 

local community, and (c) to use effectively local resources are crucial to achieving the goal of ecotourism 

sustainable development.  
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The coastline of Penghu archipelago Islands is 448 km long, likes other forms of ecotourism, it has been 

one of the main sources of revenue as the Taiwanese government has been promoting tourism worldwide as a 

business. To date, there still have the numerous tourists with the multiple-day trip because of the transportation 

limited. In this regards, the Taiwanese Tourism Bureau (2017) announced the policy that points out “The 

Ecotourism Year” provide 42 ecological experience package tours including Penghu island ecological tours. [35] 

However, it takes more tourists to visit and grows up the revenue for local resident but also break the featured 

marine resource. Some practices focus on the part islands of Penghu archipelago area to discuss their 

ecotourism development from different perspectives. For the tourist’s satisfaction, Liang and Tsai (2008) 

investigated 364 visitors that ecotourism motivation, experience activity have influence revisit intention [23]. 

Hsieh, Park, and Huh (2016) compared between local resident’s and tourist’s attitude to point out the positive 

economic and cultural resource will upgrade the tourism development [17]. Moreover, Chao and Chao (2017) 

argued Wang-An islands, known for valuable green turtle resource that discuss the visitors need to closely 

enhance the environmental concern, deep experience activities, and small-scale tours while the local resident 

needs to learn more about their environmental knowledge to become the interpreter [5]. For the local 

community, Yu, Chu, and Tsai (2011) argued that the local communities need to protect the environmental 

resource and increase deeply the tourist image [46]. Wu and Tsai (2015) point out the local community is the 

crucial element for the tourist’s activities in the south part of the Penghu archipelago [43]. Thus, analyzing the 

aforementioned, most of the literature discusses the ecotourism development by the one islands, one 

perspective (e.g. tourist’s satisfaction, local community, marine resource). Face the global trends and Taiwanese 

policy, this paper constructed sustainability and service system, which can continuously sustain Penghu 

archipelago.  

This paper begins by describing the marine ecological resources; local community; operating system; 

tourist activities to construct the ecotourism service system, followed by discussing each criterion and indicators 

of the ecotourism service system. The service system is developed for this study, as well as the experimental 

result and conclusion are provided. 

2. Literature review 

2.1Penghu archipelago and tourism 

Island ecotourism is one of the important attractions of Penghu, which managed by Penghu National Scenic 

Area, known as the archipelago area of Taiwan. It has received destination recognition for its island 

ecotourism, which involved in fish, sea turtle, coral reef, intertidal zone, seashore plant ecology, migratory 

birds, and basalt cliff [5]. From May 2003, Penghu Fireworks Festival had held by Penghu county 

government, it became a magnet for tourists visiting Penghu. According to data released by the Penghu 

County Government Tourism Department, there have 736,268 tourists visited Penghu in 2016 notably 63.56% 

engage in ecotourism including basalt cliff, intertidal zone, and seashore plant ecology.  

Based on the Penghu archipelago, natural resource, and position, there is three ecotourism system as followed 

(Fig.1): 

1. Magong ecotourism system: Most local resident in here, have deep Taiwanese culture, and basalt 

cliff. The economic, cultural and political center in Penghu as well. 

2. Northern ecotourism system: consist of 7 islands have fish, coral reef, intertidal zone, seashore 

ecology, and migratory birds. Notably, Stone weirs in the famous destination. 

3. Southern ecotourism: consist of 10 islands have fish, sea turtle, coral reef, basalt cliff. The green sea 

turtle is the most famous resource. 
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With the rapid tourism development, excess tourist activities not only destroyed the island’s ecosystem but 

debased the quality of ecotourism [5, 15, 28, 44]. Thus, in order to sustainable ecotourism development, 

constructing the ecotourism service indicator system is very important.   
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Fig. 1 The Map of Penghu National Scenic Area 
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2.2Ecotourism and sustainable  

Ecotourism is a sustainable and responsible way of engaging in tourist’s styles. It aims to protect the 

biodiversity, natural environment, historical and culture heritage. Through the tourist process, the tourists 

can establish the mission of the environment and realize the value of the ecological resource [24] . Miller and 

kaae [27] argued that two types ecotourism based on the responsible traveling continuum, one is called 

passive ecotourism, it expected to reduce the environmental impacts while providing the tourists with natural 

experiences; the other one is called active ecotourism, it limited the tourism activities cannot be permitted to 

produce the environmental impacts, and needed to focus on the environmental ethics. It needs to develop and 

manage such activities for tourist destinations which shall not sacrifice its resources – cultural or natural –in 

order to attain sustainability [3]. In order to reduce environmental impacts and enhance ecological efficiency, 

the local ecological resource and tourist activities will be considered. However, the local community or 

residents always neglected to evaluate the ecotourism development [26, 37]. Until now, some practice 

considered the factors of the local community on the ecotourism development [11, 18]. Das and Chatterjee 

(2015) [10] who argued that local communities receive low net benefits, and sometimes negative, from 

ecotourism activities.  

Sustainable development has been applied to many fields, including tourism and community development, it 

refers that “meets the needs of the present without compromising the ability of future generations to meet 

their own needs.” [40]. The UNWTO define the sustainable tourism as “meeting the needs of present tourists 

and host regions while protecting and enhancing opportunities for the future. It is envisaged as leading to 

management of all resources in such a way that economic, social and aesthetic needs can be fulfilled while 

maintaining cultural integrity, essential ecological processes, biological diversity, and life support systems.’ 

[38] In terms of sustainable tourism involved in agri-tourism, green tourism, and ecotourism and has been 

determined by economic, social, community, cultural, environmental and institutional perspectives, with the 

goal of achieving long-term cooperation among stakeholders in protecting the ecosystem while promoting 

tourism [38]. [48] draw up the “International Year of Sustainable Tourism for Development” in 2017 and make 

the 17 indicators of Sustainable Development and the Sustainable Development Goals (SDGs) to evaluate the 

sustainable ecotourism among five categories as followed: (1) Inclusive and sustainable economic growth; (2) 

Social inclusiveness, employment and poverty reduction; (3)Resource efficiency, environmental protection 

and climate change; (4) Cultural values, diversity and heritage; (5)Mutual understanding, peace and security. 

In short, [25] pointed out the four indicators to evaluate the ecotourism criteria involved in ecology, society, 

economic and regulation. [30] constructed the ecotourism criteria among tourist and community and 

ecological resource to evaluate the North Sulawesi scenic area in Indonesia and Amazonas in Brazil(Fig. 2). 

[34] used among the institution, local community, environment, and tourism industry to construct the 

ecotourism indicator. Thus, this paper will apply the [34] indicator to construct however ecotourism industry 

needs to face the tourist immediately, it also added the service system to discuss on the next part. 
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Service system 

In order to fulfill the tourist’s satisfaction, service is very important factors in the trip. Service system which 

emphasizes the process during the service design to service completion and satisfied the customer demand. 

The service systems focus on the customer, activities, environment, technology, labor, and organization [8, 12] 

. [16] argued that three objectives to upgrade the quality of ecotourism service and satisfaction of tourists as 

followed; (a) environment, economic, and society, (b) service quality and labor training, (c) tourists safety 

protection and information safety which formulated the four indicators among (a) reduce the negative 

environmental resources, (b) decrease the social and cultural collapsed, (c) well use the local resource, and (d) 

quality management to improve the quality of ecotourism. [42] provide the eight indicators of the operating 

system to increase the ecotourism service system concerns raise; (a) Organization Management: to promote 

ecotourism planning, business management, environmental education, ecotourism. (b) Transportation System 

Management: to maintain the road and trail system, (c) Resource Maintenance Management: to protect the 

biological resource, water resources,  (d) Facilities Maintenance Management; to maintain the infrastructure, 

(e) Environmental Management; to keep the environmental clean, (f) Interpretation Service Management: to 

ensure the interpretation location, to train the interpreter , (g) Tourist Safety Management: to ensure the 

tourist process safety, and (h) Financial Management: to balance the budget and make sure the benefit to 

stakeholder and community. Consequently, in order to fulfill tourist’s satisfaction while considering the 

ecotourism feature, refer to the [42] service system indicator to apply to this paper. 

In this work, constructed the service system of traveling, as aforementioned on ecotourism featured involved 

in an institution, local community, environment, and tourism industry, and tourist satisfaction. This research 

tries to combine between ecotourism system indicator [34] and service system indicator [42] to construct the 
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service system of traveling in Penghu. On the previous study, [16] considered the improvement on the service 

quality and tourist satisfaction in Romania, using 4 indicators involve in decreasing the environmental 

pollution, improving the relationship on the local community, upgrading the efficient environment, and 

enhancing the quality of management.  

2.4Fuzzy Delphi Method; (FDM) 

This research adopted the Delphi process to identify the service system of traveling indicators. Delphi has 

been widely used in numerous tourism domain works to achieve a consensus among a group of people to 

establish sustainable ecotourism indicators. The Fuzzy Delphi Method theory was developed by [49], it can 

address situations where humans cannot precisely describe. It is used to overcome shortcomings by avoiding 

the distortion of expert opinions, capturing the semantic structure of predicted items, and considering the 

fuzzy nature of the data gathering/interview process [22]. 

Constructing a service system of traveling into Penghu National Scenic Area, there is no consensus has been 

reached as to how each indicator counts the tributes to the goal of ecotourism in Penghu. [22] have employed 

a Delphi survey in which 13 experts assessed 143 indicators to measure the relative importance of each 

indicator. Thus, in order to assess the indicator on service system of traveling in Penghu, this paper employed 

a Fuzzy Delphi Method to conduct with the expert feedback. 

2.5Analytic Hierarchy Process;(AHP) 

Analytic Hierarchy Process was structured by [31] is a decision-making process which handling complex 

decision problems. It established a hierarchical structure to simplify the evaluation process and constructed 

the pair-wise comparison matrix to indicate the relative importance of alternatives and finally calculated the 

priority weights of alternatives according to the pairwise comparison matrix. However, the AHP method has 

some shortcoming in the decision-making process. In the light of this, [4] argued that fuzzy Analytic 

Hierarchy Process (FAHP) combine the fuzzy theory and AHP to improve the decision-making process. [29]  

used the fuzzy AHP to obtain the sustainable ecotourism indicator in Philippine. [47] determine the tourist 

activities on ecotourism by fuzzy AHP. 

This study obtained consensus through the brainstorming of a panel of experts and then used an expert 

questionnaire survey to develop the hierarchical structure and to calculate the weight of various critical 

factors affecting service system of traveling in Penghu. This study used various evaluation dimensions and 

the weight of evaluation indices to understand the relationship among various critical factors and their 

importance. 

3. Materials and Methods  

3.1Survey questionnaire 

Twelve members were selected on the first round of Fuzzy Delphi Method from three categories: 4 

academic scholars; 4 senior ecotourism industry managers in Penghu, and 4 officers in the Penghu government 

bureaus and the second round of AHP method total 18 members were selected from the preface mentioned, the 

three groups have 6 members respectively. The first stage expert questionnaire survey was conducted from 

April 12, 2016, to April, 25; the second stage conducted from April 27, 2016, to May 13, 2016.   

3.2Research Framework 

For the purpose of this paper to construct the service system of traveling in Penghu. According to the 

literature, Penghu is the island ecotourism area and managed by Penghu Scenic Area. [30] used the tourism, 

local community and environmental resource to construct the indicator on the service system of ecotourism. 

[34] argued that operating management also have the influence to provide the positive ecotourism activities 

and the organization target need to change in the “customer- orientation.” [42] 

3.3Identification of service system of traveling indicator  
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Conducting the literature review and considering the Penghu resource, local community, tourism 

industry, and Penghu tourism bureau. This paper conducts the first level of the target is ecological tourist’s 

service system which is included four dimensions of level 2 which is the marine environmental resource, local 

community, operating system, and island tourist activity and there are 24 indicators in level 3 (See Table 1). In 

terms of marine environmental resource refer Bio-diversity, Resources in substitutability, Resources Rareness, 

Ecological Originality, Ecological Suitability, and Environmental Protection [30, 34, 35, 38]. The operation 

aspiration, Community and resource co-prosperity, growing revenue and feedback fund to the community, 

stabilize and developing the community may be assessed to in terms of local community [30, 34, 43]. According 

[42]considered the indicator of the service system and Penghu characteristic involved in island-to-island 

communication, traffic transportation, safety management, environmental quality, interpretation quality, and 

service quality may be conducted in terms of operating system. For tourist’s activities assessed to six indicators 

involved in tourist expectation and satisfaction, participate in conservation proactively, industry and 

conservation co-prosperity, tourism comprehensive, tourism industrial Corporate Social Responsibility (CSR). 

In this research, Buckley’s FAHP is used to find the fuzzy weights. It is both easy to implement and reliable. 

The procedure can be summarized as follows: The decision makers’ opinions about importance weights of 

criteria and sub-criteria are pulled using pair-wise comparisons. During the FAHP process, this research 

distinguished the criteria (or sub-criteria) in cumulative frequency distribution function which involved 

acceptable respectively maximum (F1(x)) and minimum (F2(x)) of indicator identity. Second, calculating the 

value of the first quartile, median and third quartile in F1(x) and F2(x) and named the (C1, M1, D1); (C2, M2, 

D2) respectively. Finally, combine the (C1, D1) and (C2, D2) to measure the importance of criteria (X*).  The 

linguistic scale and corresponding triangular fuzzy numbers (C1, M1, X*) are: Just equal (1, 1, 1), Equally 

important (1, 1, 3), Weakly important (1, 3, 5), Essentially important (3, 5, 7), Very strong important (5, 7, 9), 

Absolutely important (7, 9, 9). The threshold value needs to reach 7 or higher to the indicator [4, 31].  

The results show in Table.1, safety management and bio-diversity get 9 scores (absolutely important 

indicator), in contrast, Ecological Suitability (6.5), developing the community (5.0), and tourist expectation (6.5) 

was removed because the indicator is lower than the threshold value of consensus in the second rounds of fuzzy 

Delphi survey.  
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Table.1 Evaluating secondary factor pointers triangular fuzzy functions 

Target  

(level 

1 ) 

Dimension 

(level 2 ) 
Factors  

(level 2 ) 
C1 C2 D1 D2 X* 

 

 

Marine 

environmental 

resource  

Bio-diversity  9 8 7 9 9 

Resources in 

substitutability 
7 9 5 7 7 

Resources Rareness 7 9 5 8 7.5 

Ecological 

Originality, 
8 6 7 9 8.5 

Ecological suitability 6 8 4 7 6.5 

Environmental 

protection 
7 10 5 8 7.5 

Local 

community 

The operation 

aspiration  
8 9 6 9 8.5 

Community and 

resource co-prosperity 
6 9 5 8 7 

Feedback fund to the 

community 
6 10 5 9 7.5 

Growing revenue 7 9 4 7 7 

Community, stabilize  7 9 6 8 7.5 

Developing the 

community 
5 8 4 5 5 

Operating 

system 

Island-to-island 

communication  
7 9 3 7 7 

Traffic 

transportation, 
8 9 6 9 8.5 

Safety management 9 9 7 9 9 

Environmental 

quality 
8 9 7 9 8.5 

Interpretation quality 7 9 6 8 7.5 

Service quality 8 9 6 9 8.5 

Island 

tourist activity 

Tourist expectation 6 9 4 7 6.5 

Tourist satisfaction 8 6 7 9 8.5 

Participate in 

conservation proactively 
6 9 5 9 7.5 

Industry and 

conservation co-

prosperity 

7 9 5 8 7.5 

Tourism 

comprehensive,  
8 9 6 8 8 

Tourism industrial 

social responsibility 
7 8 3 7 7 

    

At level 2, the purpose of this study to construct the service system of traveling in Penghu to 

evaluate the marine environmental resource, local community, operating system, and island tourist 

activity. The first hierarchical model has constructed the service system of traveling in Penghu at the 

top level. At the first level, the weights were determined the marine environmental resource, local 

community, operating system, and island tourist activity by four dimensions. The results show the 

Table 2, the first dimension is a marine environmental resource (0.449), operating system (0.253), local 

community (0.150), island tourist activity (0.148).  
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Table 2. Analysis of the relative important dimension in the level 2 

Ecological Tourist’s Service System in 

Penghu National Scenic Area 
Weight Ranking 

Marine environmental resource dimension 0.449 1 

Local community dimension 0.150 3 

Operating system dimension 0.253 2 

Island tourist activity dimension 0.148 4 

C.R.（Consistency ratio） 0.011  

C.I. （Consistency index） 0.010 C.R.×R.I. 

λmax 4.031 M +﹝C.I ×（m−1）﹞ 

Remark :C.I =0.010 < 0.1,means Indicates a consistent of overall judgment; C.R = 0.011 < 0.1, 

means the consistency of the display matrix is satisfactory 。 

At level 3, because of the fuzzy Delphi survey, Ecological Suitability, developing the community, 

and tourist expectation was removed. Total 21 indicators divided into a marine environmental 

resource (5 indicators), local community (5 indicators), operating system (6 indicators), and island 

tourist activity (5 indicators) (See table 3). In all, the relative weight of these indicators was 

determined by using consistency to ensure the reliability of the results. On the other hand, the 

weights of each indicator in the hierarchical model were calculated pair-wise comparisons.   

Table 3. The different level weight ratio of ecosystem service system in Penghu National Scenic 

Area  

Target  

Weight of 

dimension 

(a) 

Weight of Factor  

(b) 

 

Weight 

(a)×(b) 

Ecological 

Tourist’s 

Service 

System 

 

Marine 

environme

ntal 

resource 

(0.449) 

Bio-diversity (0.266) 0.119 

Resources substitutability (0.152) 0.068 

Resources rareness (0.193) 0.087 

Ecological originality(0.181) 0.081 

Environmental protection (0.208) 0.093 

Local 

community 

(0.150) 

The operation aspiration  (0.318) 0.048 

Community and resource co-prosperity(0.287) 0.043 

Feedback fund to the community(0.155) 0.023 

Growing revenue(0.105) 0.016 

Community, stabilize (0.135) 0.020 

Operating 

system 

(0.253) 

Island-to-island communication (0.060) 0.015 

Traffic transportation (0.192) 0.049 

Safety management(0.227) 0.057 

Environmental quality(0.254) 0.064 

Interpretation quality(0.117) 0.030 

Service quality(0.150) 0.038 

Island 

tourist 

activity 

(0.148) 

Tourist satisfaction(0.089) 0.013 

Participate in conservation proactively(0.226) 0.034 

Industry and conservation co-prosperity (0.356) 0.053 

Tourism comprehensive (0.183) 0.027 

Tourism industrial social responsthe ibility(0.146) 0.022 

 

4. Results and Disscussion 

For the fuzzy Delphi survey, all of the experts consider the safety management and bio-diversity 

were absolutely important indicators. [13] argued that the tourists selected the destination the prior 
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considerable reason is safety. The good safety management can get the tourist activities well and 

make the good tourism developing [6, 17] . [45] followed the previous study to construct the safety 

management in Penghu tourist. [28] conducted the Tioman Island in Malaysia, illustrating the most 

important factor is bio-diversity. 

The weights of an indicator of tourist service system in Penghu were determined using the AHP 

with 18 experts. The relative weights of three levels of four dimensions and 21 indicators were 

calculated. This paper combined the weights between the second level and third level. The results 

show the bio-diversity (0.119) had the highest weight among environmental protection (0.093), 

Resources Rareness (0.087), and Ecological Originality (0.081), Resources Insubstitutability (0.068) 

assess in terms of marine environmental resource. Ecotourism in nature-based tourism, [39] make 

the key success factor on the east java island in Indonesia, the prior factor is a marine 

environmental resource. [46] argued that protect the marine resource have the positive developing 

of tourism. [5] provide the resident need to protect the local environment to get more revenue.  

The lowest weight indicator was tourist satisfaction (0.013), island-to-island communication (0.015), 

growing revenue to the community (0.016), stabilize community (0.020), tourism industrial 

Corporate Social Responsibility (0.022). [5] investigated the resident and visitor perceptions of WA-

An islands (Green sea turtle), pointed out the gap between visitor and resident, the local resident 

cannot provide the tourist product or service to fulfill visitor. For island-to-island communication, 

island resource can share with others island, each island can combine other islands to set the 

multiple-day tours, design long-term travel to attract [36]. For the growing revenue to the 

community and stabilize the community, [38] make the SDGs criteria to measure the sustainable 

tourism focus on the economic growth in the local community. [20] pointed out the ecotourism 

provide the jobs and growing revenue in the community. [5]pointed out the local resident need to 

understand their environmental resource in detail to get the additional revenue. [28] conducted the 

Tioman island in Malaysia, argued that tourism CSR needs to improve to bring the tourists 

perception of environmental protection.  

For the local community, the highest weight was operation aspiration (0.048) and Community and 

resource co-prosperity (0.043). [21] illustrated the operation aspiration and enhance the community 

and resource co-prosperity can bring up the local resident to conserve also upgrade the 

environmental quality, revitalize the old structure and conserve their local culture [38]. In addition, 

for the operating system, the environmental quality (0.064) ranked first, safety management (0.057) 

and traffic transportation (0.049). [9] investigated the eco-tourist and point out the good 

environmental quality lead to ecotourism activities. Thus, a good ecotourism landscape needs to 

maintain the environmental quality [7]. [24] point out the good traffic transportation is key factors 

on ecotourism the tourist activities. Moreover, for the island tourist activities, industry and 

conservation co-prosperity (0.053). [5] point out the local resident participation is a key important 

factor, upgrading the participation aspiration of the local resident can grow up the economy. 

5. Managerial implication 

5.1Attached the importance to Bio-diversity that improve the quality of the marine resource 

For island ecotourism sustainable development, Bio-diversity is the important factor [19]. [2] 

argued that the resource had a positive influence on community and tourism in Kenyir island.[6] 

argued the bio-diversity is the most important factor for coastal ecotourism which applied the Fuzzy 

Delphi method to evaluate. To address the conservation of the marine resource, the environmental 

friendly traveling style reduced the conflict of ecotourism. The tourists need a stronger 

environmental commitment to visit such as smaller scale traveling and local environmental 

experience activities deeply and carry toiletries by yourself [5]. On the other hand, the stakeholder 

and local resident need to improve the local environmental protection awareness and knowledge 

affected the tourists.    

5.2 Promoted the participation of stakeholder and local community increase the depth of eco-tourism  
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The local community, stakeholder, and tourist have interactive during the ecotourism involved 

in experience activity, interpretation, and sightseeing to get the benefit. Therefore, the willingness to 

participate in the community has a considerable influence on eco-tourism. The community can 

closely integrate tourism development with community development and environmental protection, 

and at the same time protect the resources and promote the economic development of the community 

[3, 5, 14]. 

5.3 Safety management is the core factor in ecotourism sustainable development  

Ecotourism is highly interactive between the local community and tourist. In order to fulfill the 

tourist safety satisfaction. [45] construct the safety management indicators in Penghu island that 

argued the traffic safety, recreational safety, accommodation safety, sanitary safety and shopping 

safety. Thus, to ensure the safety in Penghu, the local community need to consider five aspects, the 

natural safety to prevent the disaster of climate change. Second, the biological safety to avoid the 

toxic plant and animals. Thirdly, unplanned the steep slope, narrow road and cliff. Fourth, maintain 

the facility safety and training the local resident and tourist safety knowledge.  

 

5.4 Environmental conservation is the guideline of tourist activity  

Ecotourism sustainable development based on the natural resource. For local resident need to 

have environmental concern and awareness knowledge to find the balance between the tourist and 

local surrounding. [14] argued that use the resource to develop the ecotourism which can bring the 

economic benefit for local resident and promote the environmental concern. More local residents try 

to find many ways such as Ecological Capacity, Physical Capacity, Facility Capacity, and Social 

Capacity to standardize the tourist [33] that conserve the environment to develop.  

 

5.5 The government need to support local resource inventory and provide the guideline of marine 

resource protection  

The government should be able to support local resource inventor, and divide ecotourism into 

core protected areas, buffer recreational areas and intensive recreation areas according to the degree 

of protection, reduce the impact of tourists on environmental impacts, and assist in the restoration of 

the damaged natural ecological environment and provide visitors to get a high-quality traveling. 

In addition, the government should consider maintenance, restraint, binding, participation, and 

active policy support to implement environmental monitoring mechanisms to avoid degradation or 

even deterioration of biodiversity, and strengthen the promotion of marine ecological engineering 

methods. [39] argued that the government needs to provide the guide for the stakeholder in carrying 

out their marine resource. The increase of marine biodiversity and the establishment of measures to 

protect marine resources will under strict environmental and standard norms, help the industry to 

maximize its economic, social and environmental benefits in the process of creating a sustainable 

development of ecotourism.  

5.6 Encourage local communities to promote ecotourism  

Ecotourism development attaches great importance to local communities, emphasizing the 

participation of local communities in planning and management. Local communities are the key 

factors among protection, economic benefits and social benefits [21]. The government should actively 

encourage and strengthen the counseling strategy. By establishing a business license, contracting of 

protection and cooperation, support the stable development of ecotourism in local communities, and 

achieve the concept of ecotourism respecting nature and the attitude of local residents.  

5.7Constructing a specific normative plan for the ecotourism promotion service system 

The government should formulate a clear and specific management mechanism for ecotourism 

development, provide operators to follow, and measure the environment, society, economy, and 

culture to maximize the benefits. 

The government should strengthen environmental quality management practices to reduce 

marine drifting waste as a priority and provide the necessary facilities for tourists, such as 

accommodation and catering facilities, water supply and power supply facilities, 

Telecommunications facilities, public toilet facilities. In addition, Penghu ecotourism has rich in 

natural resources, and more unsafe factors than the general scenic spots. Therefore, the concern and 
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practice of ecotourism for safety management is a responsibility. The government should take the 

basic core resources of ecotourism as a starting point for thinking and create a complete safety 

management system that includes integrated prevention work, rescue work, and after-care work. The 

transportation capacity of the Penghu National Scenic Area is very inconvenient, the bus schedule is 

very rare, and the information is not easy to obtain, especially for maritime transportation. Many 

islands can only choose to take private transportation, and they need to match the package traveling. 

It seems that it is not in line with international standards. The government should make public 

shipping classes to provide local residents and tourists to choose, and make information on 

transportation services, that tourists can easily to find. In short, aforementioned that provides the 

necessary elements for successful ecotourism management. [48] applied the service quality models 

to ecotourism in Malaysia, which argued that need to refine the service system model when used in 

different contexts.  

Ecotourism requires many stakeholders to coordinate and cooperate, using natural resources 

and environmental resources, and designing experience traveling through recreational resources to 

attract tourists to meet the needs of recreation. The local resource can develop the featured experience 

activities by ecotourism tour and make the subjectivity of ecotourism prominent in Penghu National 

Scenic Area. 
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