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Abstract 

This study applied the analytic hierarchy process (AHP) to existing literature on developing 

regional tourism and recreational systems, dividing the evaluation indicators into five main 

criteria and 19 sub-criteria, including the ―selection of geographical location,‖ ―development 

resources and facilities,‖ ―transport and services,‖ ―destination competitiveness,‖ and ―impact 

of recreational activities.‖ Opinions of experts from academia, industry, and the government 

were collected to analytically weigh each indicator, providing a reference and evaluation 

basis for relevant institutions. The conclusion shows that Taiwanese people stress the 

convenience of round-trip transportation and services when making travel decisions.  

Keywords: analytic hierarchy process, tourism and recreational systems, transport and 

services, destination competitiveness, impacts of recreational activities, travel decisions 
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1. Introduction  

The hierarchy of needs proposed by A. H. Maslow divides human needs into five tiers, 

moving from (lower) physiological to (higher) psychological needs. The need for leisure and 

recreation is a higher need, felt by humans once their physiological and safety needs are 

fulfilled. When the purpose of life changes from being survival-oriented to focusing on 

quality of life (QoL), leisure and recreational behaviors serve as a key to improving QoL (Wu, 

2004). 

In recent years, the tourism and recreational industry in Taiwan has had only a partial 

understanding of diverse regional development. However, there has been a lack of 

appropriate indicative planning and management for implementing the Visitor Experience 

and Resource Protection (VERP) framework (Wang, 2000), which has led conflicts between 

recreational experience and natural resources.  

This study’s objective was to construct an indicative development evaluation model for 

regional tourism and recreational system. Based on a literature review of academic theories 

and related discussions in domestic and foreign studies, five main criteria and 19 sub-criteria 

were identified with which to evaluate relevant institutions. The opinions of experts from 

different sectors were collected from a questionnaire, and the analytic hierarchy process 

(AHP) was used to weight the responses and determine the appropriate direction for future 

institutional development. This provides a reference with which to evaluate regional tourism 

and recreational systems.  

2. Literature Review 

2.1 Selection of Geographical Location 

When tourists select a travel destination, they make the decision according to their personal 

socio-economic variables, as well as the appeal and accessibility of the recreational region. 

The development of the region affects local development and government revenue through 

profit-sharing (e.g., income and employment), operating income, and control rights. 

Recreational facilities can be categorized as water-based recreational facilities, land-based 

recreational facilities, and water- and land-based recreational facilities (Wu, Lin, & Huang, 

2005). Wu (1991) has observed that the implementation of a development program can be 

divided into four phases: feasibility, suitability, technicality, and realizability.  

Lin and Yen (1994) believed that it is preferable to have as few structures on the existing land 

as possible. Land with easily obtainable ownership and that can be (or has been) altered for 

recreational purposes should be prioritized. With respect to the method of land acquisition, 

private land can be legally expropriated, while a public land can be appropriated by the local 

government through the coordination of the tourism authority and the land use or 

management authority (Wu, 1991). Natural landscape resources are considered one of the key 

factors of travel motivation, allowing tourists to get close to nature, enjoy natural beauty, and 

thus learn to protect the environment (Kim, 2003). 
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2.2 Development Resources and Facilities 

Researchers have pointed out many considerations to keep in mind when allocating 

development resources. Kim et al. (2002) asserted that optimized services and management 

systems, convenient accommodation, catering equipment, parking space, and clean and 

comfortable guest rooms are necessary for a recreational facility. Wu (1991) pointed out that 

the operation of a recreational facility should entail the setting up of service centers, regional 

road planning, and overall planning of the public facilities and services system. Regarding 

management, a specialized institution should be established to coordinate the operation of 

different units, and clear environmental regulations and overall facility regulations should be 

formulated. Wu, Tsao, and Yen (1999) believed that establishing a recreational facility 

requires a large area of land and enormous capital; due to cost considerations, it is impossible 

to set up a facility in every administrative region. From the viewpoint of entrepreneurs or the 

government, it is hoped that the largest number of tourists can be served using the least 

number of recreational facilities. 

Recreational carrying capacity is one indicator of the quality of recreation provided by a 

recreational region. It is only when the carrying load is kept within the allowed range that the 

environment of the recreational region can maintain ecological balance and tourists can 

receive substantial benefits from recreation. The environmental design regulations for a 

recreational zone include its location and features, current development and usage, types of 

current activities, expected sites of development and activities to be introduced there, types of 

facilities, principles of facility selection, and standards of facility design (Wu, 1991). 

2.3 Transport and Services 

Wang, Liu, and Li, (1993) observed that during the development of a tourism and recreational 

system, transportation facilities have the most obvious and direct impact on the transition of 

spatial structure. As they connect and integrate different regions, system segmentation is no 

longer evident. The transportation network serves as a means for tourists to travel to a 

recreational facility. A direct and convenient transportation system for a primary market—i.e., 

a densely populated major city—should be given the highest priority (Lin and Yen, 1994). 

The duration of travel and the comfort of the travel experience directly affect tourists’ 

willingness to choose a destination and the length of time they spend there. The shorter the 

travel time, the more recreation time they spend at the destination (Wu, 1991). 

Wu et al. (1999) argued that traffic conditions also have a certain impact on attracting tourists. 

The amount of traffic will influence the quality of travel and the selection of a travel 

destination, and it is one of the specific factors that motivate tourists to visit Taiwan (Kim et 

al., 2002; Song and Song., 2011). 

2.4 Destination Competitiveness 

Ritchie and Crouch (2003) defined destination competitiveness as ―the ability of a destination 

to enhance its well-being through asset management, production processes, and attractors, 

and integrate it into the overall socio-economic system.‖ 
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Among the existing theoretical models of this concept, the most complete are: 1) the ―concept 

model‖ constructed by Ritchie and Crouch (Crouch and Ritchie, 1999; Ritchie and Crouch, 

2000, 2003), which includes core resources and attractors, supporting factors and resources, 

destination policies on tourism management, qualifying determinants of planning and 

development, overall global environment, and individual competitive environment; and 2) the 

―integrated model‖ built by Dwyer and Kim (Dwyer and Kim, 2003; Kim and Dwyer, 2003), 

which includes core resources, supporting resources, destination management, situational 

conditions, and market demand. 

2.5 Impact of Recreational Activities 

Wu (1991, 2013) believed that, during the development of recreational facilities, 

consideration should be given to the level of impact on factors like landform, geology, 

meteorology, vegetation, and water resources, as well as the potential impact on social culture, 

including interpersonal relationships, social structure, pace of life, migration and employment, 

customs and habits, power distribution, and anomic behaviors.  

Wu (2013) believed that recreational activities will increase the number of public facilities 

and promote local tourism activities and the conservation of rural environment; however, they 

may also have negative impacts, such as an imbalance of recreational carrying capacity and 

environment damage caused by tourists. While economic development brings benefits like 

local revenue, an increase in assets, and development of relevant industries, there are also 

adverse effects such as inflation, illegal businesses, unregulated hawkers, and damage to the 

ecosystem. 

3. Materials and Methods 

The targets of the questionnaire included representative experts from academia, industry, and 

the government in Taiwan. After the opinions of these experts were collected, a nominal scale 

was used to perform pairwise comparisons between the elements, based on AHP. AHP was 

appropriate because it is mainly applied to situations with uncertainty and decision problems 

with multiple evaluation factors (Deng and Ceng, 1989). Paired matrices were established 

after quantification, from which the eigenvector of each matrix was obtained as the priority 

among the elements in the hierarchy. The maximum eigenvalue was calculated to evaluate the 

relative weights of the consistency indexes of the comparison matrix, providing reference 

indexes for decision-makers to make decisions, a process described by Rong (2011). This 

analytical procedure can be found in Figure 1. 

 

Figure 1. Complete (left) and incomplete (right) hierarchical structure 
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The AHP evaluation scale includes five levels—―equal importance,‖ ―moderate importance,‖ 

―strong importance,‖ ―very strong importance,‖ and ―extreme importance‖—quantified into 

the weight values of 1, 3, 5, 7, and 9 on the nominal scale. There are also four intermediate 

values of 2, 4, 6, and 8 in between five levels. The meaning of each level is shown in Table 1. 

Table 1. Significance and description of evaluation scale 

Evaluation scale Definition Description 

1 Equal Importance  
Levels of contribution of the two alternatives 
being compared are equally important 

3 Weak Importance 
Experience and judgment slightly prefer one 
alternative 

5 Essential Importance 
Experience and judgment strongly prefer one 
alternative 

7 Very Strong  
An extremely strong preference for one alternative 
is demonstrated 

9 Absolute Importance  
There is sufficient evidence to affirm the absolute 
preference for one alternative 

2,4,6,8 Intermediate values    A compromise value is needed 

The AHP is typically performed under the following seven assumptions (Deng and Ceng, 

1989): 

1. Each system or problem can be broken down into measurable classes or components, 

forming a directional hierarchical network. 

2. In the hierarchical structure, elements at each level are independent. Evaluation can be 

performed using some or all of the elements of the upper level as a benchmark. 

3. During the rating process, the absolute numerical scale can be converted into a ratio scale. 

4. After pairwise comparison, the reciprocal matrix is symmetrical to the main diagonal. It 

can be processed with a positive reciprocal matrix. 

5. The preference relation satisfies transitivity, but it is difficult to possess complete 

transitivity. Therefore, intransitivity is allowed, but the degree of consistency must be tested 

to determine the degree of inconsistency.  

6. The priority of elements is obtained using the weighting principle. 

7. An element, as long as it appears in the hierarchical structure, is deemed to be related to the 

overall evaluation of the goal structure, regardless of its priority. 

This study gathered academic theories and related domestic and overseas studies, and 

established a hierarchical framework based on various indicators and dimensions (see Figure 

1). After collecting the opinions of experts from academia, industry, and government sources, 

the weight of the main criteria (indicators) and sub-criteria (dimensions) was analyzed using 

Super Decisions version 2.2.6, a decision support software. 

4. Results and Discussion 

4.1 Results and Analyses 

The targets of this questionnaire included representative experts from the academia, industry, 
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and government. A total of 20 questionnaires were sent out, among which 17 were returned, 

and 1 was invalid. The response rate was 80%. What follows is a list of the weight of each 

main criterion and sub-criterion: 

1. Selection of geographical location (0.11622): 

(a) Factors of recreational activities and methods of development (0.53338) 

(b) Roles of the supply sector and methods of land obtainment (0.32124) 

(c) Natural and cultural landscape environment (0.14538) 

2. Development resources and facilities (0.14744): 

(a) Tourism policy trends and related regulations (0.38505) 

(b) Operation and management of supporting facilities and infrastructure (0.31513) 

(c) Recreational carrying capacity and environmental design regulations (0.29982) 

3. Transport and services (0.44063): 

(a) Maximization of travel convenience (0.40111) 

(b) Optimizing tourism services (0.36974) 

(c) Minimizing total travel distance (0.15169) 

(d) Minimizing the number of service facilities (0.07927) 

4. Destination competitiveness (0.14358): 

(a) Market demand for tourism and tourists’ perception and preferences (0.33977) 

(b) Planning and development of destination policies (0.15922) 

(c) Supporting factors and resources (0.14318) 

(d) Core resources and attractors (0.13813) 

(e) Individual competitive environment (0.13719) 

(f) Overall global environment (0.08251). 

5. Impacts of recreational activities (0.15213): 

(a) Impacts on the natural environment (0.46258) 

(b) Socio-economic impacts (0.27208) 

(c) Socio-cultural impacts (0.26535) 

As shown by these results, the weight of ―transport and services‖ was significantly higher 

than other criteria, showing that the first-hand experience of tourists during their trips to and 

from a destination should be the most important consideration in developing recreational 

facilities. ―Maximizing travel convenience‖ and ―optimizing the quality of tourism services‖ 
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also ranked higher than other criteria, showing the growing importance of quality of life to 

Taiwanese people. 

According to the analysis of weights of the criteria in this study, ―factors of recreational 

activities and methods of development‖ obtained the highest score, representing the need and 

preference of Taiwanese people for considering the nature of recreation, which has a 

significant impact on the factors of recreational activities and methods of development. 

4.2 Discussion 

This study attempted to construct an indicative model for developing regional tourism and 

recreational systems. The weight of each indicator and dimension was analyzed with 

reference to existing literature and expert opinions, using the analytic hierarchy process. The 

results show that the most important criterion was ―transport and services,‖ followed by 

―impacts of recreational activities,‖ ―development resources and facilities,‖ ―destination 

competitiveness,‖ and ―selection of geographical location.‖ This demonstrates that Taiwanese 

people stress the convenience of round-trip transportation and services when making travel 

decisions. For this reason, regional recreation facilities should be set up as centers of 

attraction for the entire region, to expand the interlinkages of existing transportation routes, 

improve the services of public transport, implement a benchmark for maintaining recreational 

carrying capacity, and make adjustments and revisions according to the situation. All these 

benefits together would help maintain the goal of sustainable operation. 
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