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ABSTRACT 

 

The concept of geopark was first proposed by the United Nations Educational, Scientific 

and Cultural Organization (UNESCO) in 1999. After that, geotourism emerged as a novel 

strategy for sustainable development in rural areas. Tourism carrying capacity is a 

concept related to the optimum use of natural areas without creating environmental 

degradation. This concept has been widely employed in nature tourism in national parks.  

 

To apply the carrying capacity concept in global geoparks, the purpose of this study is to 

remodel existing tourism carrying capacity frameworks to foster sustainable use of global 

geoparks. A review of the development of carrying capacity concept and six tourism 

carrying capacity frameworks, namely, Recreation Opportunity Spectrum (ROS), Limits 

of Acceptable Change (LAC), Visitor Impact Management (VIM), Visitor Experience and 

Resource Protection (VERP), Visitor Activity Management Process (VAMP), and 

Tourism Optimization Management Model (TOMM) in Chapter 2 demonstrates that 

tourism carrying capacity concept is able to raise the awareness on sustainable tourism in 

national parks but these traditional tourism carrying capacity frameworks commonly 

failed to address the interests of all stakeholders. Thus, this thesis adopts the definition of 

tourism carrying capacity for geoparks as the situation or condition of a geopark 

where there is reconciliation (i.e., having balance and harmony) of environmental 

conservation, social maintenance, and economic development. 

 

Based on the three aspects (i.e., environmental conservation, social maintenance, and 

economic development) of this concept, a tailor-made framework for global geoparks was 

built in Chapter 3, using confirmatory factor analysis and the revised 

importance-performance analysis to evaluate tourism carrying capacity in Global 

Geoparks. Then the modified tourism carrying capacity framework was applied in two 

UNESCO Global Geoparks, namely, Hong Kong Global Geopark and Danxiashan Global 

Geopark, to address the inherent tensions between resources conservation and sustainable 
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development in both Geoparks in Chapters 4 and 5. It was found that 1) there was 

compatibility only among the three dimensions, namely, environmental conservation, 

social maintenance, and economic development in two Geoparks; 2) the structure of the 

framework and the compatibility of the three dimensions can only be confirmed in the 

local community model (Figure 3.3) by the importance data of factors, i.e., resource, 

human environment, and facility. No validity can be established in the construct of the 

GGN model on the local community’s satisfaction of the overall environments in two 

Parks and neither is there an agreement between the visitors in both Parks with the GGN 

criteria; and 3) from the satisfaction data on the three factors of the visitor model (Figure 

3.4), i.e., environmental carrying capacity, political-economic carrying capacity, and 

socio-demographic carrying capacity, it shows that HKGP appears to be more sustainably 

managed than DXSGP. Collectively, this study has provided a new framework for 

evaluating tourism carrying capacity in a geopark. I hope to advance the methodological 

innovation of sustainable geotourism management and supplement the lacuna of criteria 

and standards for Global Geoparks in future studies. 
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Chapter 1 Introduction 

The concept of Global Geopark was first officially proposed by the United Nations 

Educational, Scientific and Cultural Organization (UNESCO) in 1999. As of 2019, 

there are 147 UNESCO Global Geoparks in 41 countries (UNESCO, 2019a). 

Global Geoparks Network (GGN), a UNESCO assisted network for geoparks, aims 

at “bringing sustainability and real economic benefit to the local populations, 

usually through the development of sustainable tourism and other economic and 

cultural activities” (GGN, 2010a, p.6). In order to have this aim achieved by all 

members, GGN is responsible for setting the criteria and conducting the evaluation-

revalidation for all Global Geoparks around the world. Guidelines and Criteria for 

National Geoparks Seeking UNESCO’s Assistance to Join the Global Geoparks 

Network (2010a) and Applicant’s Self-evaluation Form for Global Geoparks 

Network (2010b) are two important documents that guide all geoparks to attain 

outstanding management practices for environmental conservation, public 

education, and regional economic development. 

Hong Kong UNESCO Global Geopark (HKGP) was designated as the National 

Geopark of China in 2009, and granted the status of Global Geopark in 2011. 

Danxiashan Global Geopark (DXSGP) in Guangdong Province was selected by 

UNESCO on the first list of Global Geoparks in 2004. The Danxia Landform, a 

unique type of physiognomy featuring precipitous continental red beds (UNESCO, 

2008) is named after this Geopark. Using these two Global Geoparks as examples, 

this thesis attempts to build a systematic index system based on the GGN criteria, 

to evaluate sustainable tourism development in geoparks in a qualitative manner 

through the concept of tourism carrying capacity. 

 

1.1 Problem Statement 

The 1960s and 1970s have witnessed a swift surge of visitors to national parks in 

the United Sates (Ruth, 2006). The concept of carrying capacity and the tourism 

carrying capacity framework were thus applied as an interdisciplinary management 

imperative in national parks taking into account environmental, social and politica l 

aspects. 
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Most existing studies on carrying capacity have dealt with two issues, 

environmental capacity and social capacity (Yu, 1995; Mashayekhan, 2014). The 

results of previous research have demonstrated that tourism carrying capacity 

concept was intended to safeguard the quality of natural resources and visitor 

experience in national parks (Manning, 2007) and traditional tourism carrying 

capacity frameworks were formulated to acknowledge the recreational role of 

national parks from the management-oriented perspective (Manning, 2001).  

Geoparks are usually situated in national parks. Thus the environmenta l 

conservation goal of national parks automatically applies to geoparks as well. 

However, a geopark can be quite different from a national park or country park 

because of the other two aims, i.e., public education and local economic 

development (GGN, 2010a). These two aims are not usually considered by the 

traditional tourism carrying capacity concept and traditional carrying capacity 

frameworks. Thus, using traditional tourism carrying capacity frameworks to 

evaluate tourism carrying capacity in Global Geoparks will not fulfil all the three 

aims for Global Geoparks. This is the problem of using traditional tourism carrying 

capacity concept and traditional carrying capacity framework in Global Geopark. 

As a result, this study tries to address this problem in the following chapters. In 

1999, UNESCO brought up Global Geopark concept to stimulate tourist interest in 

geoparks around the world. After that, travel to and appreciation of natural 

landscapes and geological phenomena in geoparks continue to grow as a niche 

tourism market called geotourism (Newsome & Dowling, 2010).  

Nowadays, geotourism in Global Geoparks is considered a novel approach to 

pursue sustainable development and the research on geoparks has gradually started 

being noticed. With respect to the literature on sustainable tourism, although there 

have been many theoretical and conceptual discussions as well as empirical studies, 

relatively few empirical studies have evaluated the sustainable development in 

geoparks considering the natural conservation, the socio-cultural promotion, and 

the economic development at the same time. To fully capitalize on the potential 

opportunities of sustainability and to add to literature on geopark management 

strategy, this study applies the concept of tourism carrying capacity to Global 

Geoparks and presents a modified tourism carrying capacity framework that is 

tailor-made for Global Geoparks building on GNN’s criteria.  

The study objectives are to 1) demonstrate how the tourism carrying capacity 
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concept can be applied in Global Geoparks; 2) build a tourism carrying capacity 

framework from the management-oriented perspective to operationalize 

geotourism in Global Geoparks; and 3) evaluate tourism carrying capacity through 

collection of qualitative and quantitative data and to hammer out the management 

suggestions for HKGP and DXSGP. 

To achieve the research objectives, questions to be addressed are: 

1) What are “carrying capacity” and “tourism carrying capacity”? Are they the 

same or different? If different, how are they different from each other? 

2) What are the dimensions of a tourism carrying capacity concept? 

3) How do traditional tourism carrying capacity frameworks (i.e., Recreation 

Opportunity Spectrum (ROS) (Clark & Stankey, 1979), Limits of Acceptable 

Change (LAC) (Stankey et al., 1985), Visitor Impact Management (VIM) (Graefe 

et al., 1990), Visitor Experience and Resource Protection (VERP) (NPS, 1993), 

Visitor Activity Management Process (VAMP) (Environment Canada and Park 

Service, 1991) and Tourism Optimization Management Model (TOMM) (UTOK, 

2000)) evaluate tourism carrying capacity in national parks?  

4) What steps and commonalities are there in the aforementioned tourism 

carrying capacity frameworks?  

5) What are the defects of existing tourism carrying capacity frameworks if 

they are applied in Global Geoparks? What modifications are necessary to apply 

them to Global Geoparks? 

6) How to operationalize geotourism with the modified tourism carrying 

capacity framework in the two case studies? 

 

1.2 Research Outline 

The research process is divided into three stages (Figure 1.1). Stage I reviews 

literature on the concept and the frameworks (Chapter 2) so as to ascertain the 

proposed tourism carrying capacity concept and formulate a modified framework 

for use in global geoparks. In stage II, after establishing the research methodology 

(Chapter 3), empirical studies in HKGP (Chapter 4) and DXSGP (Chapter 5) are 

conducted to demonstrate the proposed tourism carrying capacity framework and 
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derive suggestions on operationalization of sustainable geotourism. Eventually, in 

stage III, a new tourism carrying capacity framework with a management-oriented 

perspective issued by GGN is concluded (Chapter 6).  

 

 

Figure 1.1. Research flow of this study.  
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Chapter 2 Literature Review and Background Information 

This chapter discusses the concept of geopark, carrying capacity, and tourism 

carrying capacity. Tourism carrying capacity dimension and six traditional tourism 

carrying capacity frameworks are reviewed to ascertain the shortcomings in the 

existing tourism carrying capacity concept and the framework for Global Geoparks.  

 

2.1 Geopark  

In general, geopark presents good opportunities for natural conservation and 

regional sustainable development. Geoparks are vital in geotourism regarding the 

conservation of environment, improvement of sustainable tourism, promotion of 

human culture, popularization of science, and development of geoparks themselves 

(GGN, 2014). Different institutions have defined geopark differently (Table 2.1). 

 

Table 2.1 Definitions of geopark 

Reference Definition 

GGN (2010a) “A geographical area where geological heritage sites are part of a 

holistic concept of protection, education and sustainab le 

development”. 

EGN (2014) “A European Geopark is a territory, which includes a particular 

geological heritage and a sustainable territorial development 

strategy supported by a European program to promote development. 

It must have clearly defined boundaries and sufficient surface area 

for true territorial economic development”. 

UNESCO 

(2014) 

A Global Geopark is a unified area with geological heritage of 

international significance. 

Asia Pacific 

Geoparks 

Network 

(2017) 

“Geoparks are single, unified geographical areas where sites and 

landscapes of international geological significance are managed 

with a holistic concept of protection, education and sustainab le 

development”. 

 

One commonality of these definitions is that a geopark is a dedicated geologica l ly 

significant natural place with a clear boundary. It is set up for the purposes of 
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protection, education and sustainability under the exclusive authority of a 

government (UNESCO, 1999). Global Geopark is a membership status designated 

by GGN. Three goals are established for members of GGN: 1) environmenta l 

conservation; 2) public education in earth science; and 3) regional economic 

sustainability (Dowling & Newsome, 2010). The last goal includes bringing local 

people more employment opportunities. These opportunities are created to 

complement the first and the second goals, such as being employed as geopark 

rangers, wardens and interpreters in education centers. 

 

2.2 Carrying Capacity 

Carrying capacity originates as an economic terminology used in relation to 

technological innovations in ship design during the sixteenth to eighteenth centuries 

(Özveren, 2000). It was applied in numerical form to indicate cargo carrying 

capacity in shipping business (Sayre, 2008). The concept was later employed in 

varied disciplines, such as architecture, biology, ecology, environmental science 

and tourism to cite a few. For example, during the nineteenth century, carrying 

capacity in biological research was understood as the maximal load of living 

organisms in an environment (Hui, 2006). In ecology, this concept refers to the 

maximum population in an area and their corresponding pressures to the ecosystem 

(Seidl & Tisdell, 1999). In demography, it is taken to mean human carrying capacity, 

which is defined as the number of people that the Earth’s environmental resources 

can support without creating significant negative impacts (Cohen, 1995a, 1995b).  

The concept of carrying capacity is now associated with sustainability in various 

implements of environmental management (Manning, 2007). Carrying capacity 

studies have been broadened from inanimate objects to include living entities, such 

as humans, plants, micro-organisms and wildlife. A few commonalities in its 

application are discernible: 1) there is always a research object, be it cargo or an 

organism; 2) there is always a supporting environment for the object, be it a ship or 

an ecosystem; 3) a number showing the connection between the research object and 

the supporting environment is present; and 4) the number is a threshold that the 

research object can be sustained by the supporting system.    
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Geopark is set for natural conservation and regional sustainable development. The 

major challenge the carrying capacity concept imposes on this study is whether the 

numerical concept will really work in practice in geoparks. Tourism carrying 

capacity in park management is reviewed in the next section to provide insight into 

this problem.  

2.3 Tourism Carrying Capacity in Park Management 

Tourism carrying capacity is a concept used in sustainable tourism management of 

parks. The way national parks should be managed was first officially stipulated by 

the US National Park Service Organic Act in 1916 (Prato, 2009). Canada’s National 

Parks Act (1930) also stipulate the sustainable use of parks, i.e., the maintenance of 

unimpaired national parks for futuristic consumerism (Wilkinson, 2000). However, 

carrying capacity was first applied in managing wildlife such as bob-white, fox, 

mallard, bison and the density of the habitats from the ecological and sustainability 

perspectives since the twentieth century (Dzubin, 1969; Errington, 1934, 1935; 

Errington & Hamerstrom, 1936; Flores, 1991). Among them, Sumner (1936) used 

carrying capacity in managing the wildlife in Yosemite National Parks and adjacent 

territories. This has become one of the earliest examples of applying this concept to 

manage national parks as a tourism destination, albeit wildlife ecology was the main 

focus.  

Table 2.2 summarizes the development of tourism carrying capacity concept in park 

management. One of the first applications of this concept on Parks was found in 

1968. After that, this concept was used in subsequent studies to predict the 

maximum number of visitors the park can afford (UNWTO, 1981). However 

disenchantment with this concept emerged after WTO/UNEP (1992) re-released the 

definition of tourism carrying capacity for use in parks. The emphasis was then 

changed from limiting visitor numbers in one point to limiting the use in Parks. 

Whatever the emphasis is, the research goals are still about controlling visitor 

number and improving visitor experience while maintaining the environmenta l 

quality of the parks. Table 2.2 shows the development of tourism carrying capacity 

concept. From 1968 to 1997, the research objects of five tourism carrying capacity 

concepts were all about improving visitor experience and maintaining 

environmental quality.  
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Table 2.2 Development of tourism carrying capacity concept  

Year Discipline Research 

Objects 

Form Content Reference 

1968 Sociology Users (visitors) 

number in 

common 

property (parks) 

A 

number 

Visitor 

carrying 

capacity 

Hardin 

(1968) 

1978 Demography 

on ecologica l 

concern 

Users (human) 

number on Earth 

A 

number 

Human 

carrying 

capacity 

Malthus 

(1978)  

1981 Sociology & 

psychology 

Users (visitors) 

number & 

visiting 

experience 

Number 

of 

visitors & 

satisfacti

on degree  

Ecological, 

economic, 

socio-cultural, 

and  

psychological 

carrying 

capacity   

UNWTO 

(1981) 

1992 Sociology, 

ecological & 

psychology 

The level of 

visitor use 

Level Visitor use 

carrying 

capacity  

WTO 

(1992) 

1997 Sociology & 

psychology 

Environmental 

quality & visitor 

experience 

Numbers Ecological, 

economic, 

socio-cultural,  

psychological 

carrying 

capacity, etc.  

UNEP/ 

MAP/ 

PAP 

(1997)  

 

UNEP/MAP/PAP (1997) considers this concept in the numerical form until now. 

The main contribution of these different definitions is to make park managers more 

aware of sustainability in planning, managing and decision making (Pedersen, 

2002). While the tourism carrying capacity notion has been touted to manage the 

visitor impacts on the Park (Pearce, 1989; Lindberg et al., 1997), the debate on its 
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connotation and expressive form has never ended. There is the agreement that the 

concept of tourism carrying capacity is valuable for managing sustainable tourism 

development in parks (McCool & Lime, 2001; Coccossis et al., 2002; Simón et al., 

2004). The central incredulity is whether the numerical concept really works in a 

practical circumstance, i.e., the real Park (Buckley, 1999). Nowadays, the consensus 

has been achieved that tourism carrying capacity concept ought to be expressed as 

a normative imperative instead of a numerical number (Watson & Kopachevsky, 

1996; Seidl & Tisdell, 1999; Manning, 2007). The initial intention of using this 

concept, i.e., pursing sustainability, still benefits tourism management. This concept 

should be used as a practical organizational approach to fulfill the objective of 

sustainable tourism in Parks. 

2.4 Tourism Carrying Capacity Dimensions 

The dimensions of tourism carrying capacity are determined by how it was emerged 

and what area it has been applied in. Looking back at the historical lineage, 

considering the associated disciplines in the conceptual development of tourism 

carrying capacity (Table 2.2), there are several candidates, economy, biology, 

ecology, sociology, demography and psychology.  

Based on the four commonalities identified in the application of carrying capacity 

concept (see s. 2.2 Carrying Capacity) and by reviewing different interpretations of 

tourism carrying capacity in typical dimensions (Table 2.3), the conclusion is: 1) if 

visitors are the “research objects” in the physical environment, different adjectives, 

such as biotic, ecological, biological, physical, or  biophysical are used to describe 

the threshold number of tourists that can be supported indefinitely by the supporting 

environment; 2) if natural environment is the “research object” then visitors’ 

psychologically “supporting environment”, the interpretations are thought to be 

social, cultural, psychological, or aesthetic recreational to show the connection 

between the research objects and the supporting environment; and 3) if the function 

of tourism development is the “research objects” on the “supporting environment” 

of host area and local communities, interpretations of economic capacity and 

political/administrative capacity involve the relationship between the research 

objects and the supporting environment. Based on these three perspectives, the 

dimensions of tourism carrying capacity can be concluded into three categories, 
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though the interpretations of tourism carrying capacity is plethoric (Simón, et al., 

2004). All interpretations are summarized into three categories: 1) environmenta l 

carrying capacity; 2) socio-demographic carrying capacity; and, 3) politica l-

economic carrying capacity (Guo & Chung, 2017) (Table 2.4).  

 

Table 2.3 Different interpretations of tourism carrying capacity 

Dimension Definition Reference 

Biotic capacity The level of use and management to mainta in 

the satisfaction and avoid impairment due to 

damage to nature. 

LaPage 

(1963) 

Ecological or 

biological 

capacity 

The ability of the resource to withstand 

recreational use without unacceptable damage 

to ecological components.  

Shelby & 

Heberlein 

(1986) 

Biological 

capacity 

The maximum amount of goods and 

environmental services that could be produced, 

in a sustainable way, according to the land use 

of that area. 

Rees & 

Wackernagel 

(1996) 

Physical 

capacity 

The maximal visitor number in an area when 

their psychological satisfaction is maintained 

while the physical environment is conserved. 

Mathieson & 

Wall (1982) 

The maximum number of tourists a destinat ion 

can physically accommodate based on the 

minimum space a tourist needs. 

Liu (2003) 

The area of a site for the required activities.  Shelby & 

Heberlein 

(1986) 

Biophysical 

capacity 

The level a physical environment can tolerate 

the influence of visitors.  

Kurhade 

(2013) 

Social  

capacity 

The maximum number of visitors at which 

local people do not have negative impress ion 

on tourism. 

Watson & 

Kopachevsky 

(1996) 

The threshold of visitors at which the quality 

of the macro-environment of the place starts to 

Kuss et al. 

(1990) 
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deteriorate.  

The extent of local communities’ tolerance on 

the impacts of visitors in a tourism destination.  

O’Reilly 

(1986) 

The total number and distribution of visitors in 

one area at which their recreational satisfact ion 

is maintained.  

Washburne 

(1982) 

The maximum extent an area can be used 

without an unacceptable drop in visitors ’ 

experience and without unbearable negative 

impacts on local communities. 

Saveriades 

(2000) 

Cultural  

capacity 

The capacity dealing with human problems, 

which is always less than carrying capacity (in 

the simple animal sense) and revolves around 

the expectations for life quality. 

Hardin 

(1986) 

Psychological 

capacity 

The psychological satisfaction of visitors with 

the destinations and their holiday experience. 

Liu (2003) 

Aesthetic 

recreational 

capacity 

The level of use and management to keep 

satisfaction and the previous numbers of 

recreationists 

LaPage 

(1963) 

Facility 

capacity 

The number of recreational facilities intended 

to support visitor needs. 

Shelby & 

Heberlein 

(1986) 

Economic 

capacity 

The capacity to get economic benefit from 

visitors while the quality of tourists’ attractions 

and the desirable activities of local community 

are still maintained.  

O’Reilly 

(1986) 

Political / 

administrative 

capacity 

The ability of managers/organisations to 

recognize and encourage long-term adaptable 

planning and management through increased 

evaluation of tourism impacts. 

Getz (1983) 

 

Table 2.4 Three dimensions of tourism carrying capacity  
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Dimensions  Interpretations 

Environmental  Physical capacity, facility capacity, biophysical capacity, 

biological capacity, ecological capacity, biotic capacity, … 

Socio- 

demographic 

Aesthetic recreational capacity, psychological capacity, 

cultural capacity, social capacity, … 

Political- 

economic 

Political capacity, administrative capacity, economic 

capacity, … 

Source: UNEP/MAP/PAP, 1997 

 

Specifically, environmental carrying capacity concerns physical environment, 

whatever it is natural or man-made, and it can be assessed in terms of the acceptable 

tourist density, the maximum acceptable loss of natural resources without 

environmental degradation, the acceptable tolerance of air, water and noise 

pollution, the usage intensity of infrastructures, and acceptable usage of utilities and 

public services. Socio-demographic carrying capacity refers to the social structure 

and dynamics, which can be understood as how many visitors in the area and how 

much they use the resource whilst no adverse impact on local culture from local 

community and no decrease in visitors satisfaction are experienced. Politica l-

economic carrying capacity is institutional and organizational which means the 

level of specialization in tourism, the employment opportunities in relation to 

tourism, and economic benefit from tourism industry (Coccossis, et al., 2002). 

 

2.5 Tourism Carrying Capacity Frameworks 

A General Management Plan (GMP) was required for all parks in U.S. in 

accordance with the General Authorities Act of 1978 (SEC. 604, U.S. Public Law 

95-625). All parks of the National Park System in U.S. have to identify and include 

practical plans to manage the carrying capacities of visitors in all areas (SEC. 604, 

U.S. Public Law 95-625).  

Soon afterwards, different frameworks were developed (Figure 2.1). Recreation 

Opportunity Spectrum (ROS) was built up to address Hardin’s emphasis on park 

values to visitors. The major purpose is to allocate and manage recreational 

opportunities for park visitors (Clark & Stankey, 1979). Later on, based on 
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UNWTO’s (1981) definition and Hardin’s emphasis on limited park resources, 

Limits of Acceptable Change (LAC) was established to sort out the dilemma 

between visitor use and the supporting park environment (Stankey et al., 1985).   

Interest in tourism carrying capacity frameworks has been maintained in the past 

few decades. Visitor Impact Management (VIM) was developed to address issues 

associated with visitation-related effects (Graefe et al., 1990) and Visitor Activity 

Management Process (VAMP) was planned to offer guidance for new and 

established parks (Environment Canada and Park Service, 1991). The concept of 

tourism carrying capacity has been mentioned in these frameworks for managing 

national parks (Lindberg et al., 1997).  

 

Figure 2.1. Tourism carrying capacity timeline in park management. 

 

ROS, LAC and VIM are issue-driven, i.e., the processes are triggered by issues, 

such as crowding and trampling. But identifying issues and probable causes of 

current impacts are not the ultimate goal for park management. Thereafter, a more 

detailed goal-driven framework called Visitor Experience and Resource Protection 
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(VERP) was introduced to help park managers make sound decisions on visitor 

usage in order to get the desired future conditions in national parks (NPS, 1993). 

After WTO had used tourism carrying capacity concept to assess tourism in 

Mediterranean coastal areas (UNEP/MAP/PAP, 1997), the popularity of tourism 

carrying capacity frameworks grew with increasing applications on other kinds of 

environmentally sensitive tourism, such as marine tourism. Later, Tourism 

Optimization Management Model (TOMM) was built to achieve sustainab le 

tourism in national parks in Australia (UTOK, 2000) and this was then widely used 

in national parks in Europe (Arnberger et al., 2013). 

Each framework has its own process to evaluate tourism carrying capacity in parks. 

Table 2.5 compares the steps in the application processes of the six frameworks. 

Similar steps in different frameworks are aligned on the same row across the table 

for easy viewing. It is evident from Table 2.5 that important components common 

to all the six carrying capacity frameworks include: 1) identification of management 

objectives; 2) evaluation of tourism carrying capacity; and 3) application of 

management practices to monitor tourism carrying capacity. 

Based on Figure 2.1, Table 2.5, and reviewed materials, the differences among the 

six tourism carrying capacity frameworks are:  

1) ROS is the first tourism carrying capacity framework officially used in 

national parks. The gist of ROS is how to achieve visitor satisfaction through 

providing more recreational opportunities;  

2) LAC focuses primarily on achieving environmental conservation through 

managing visitors’ impacts on environment;  

3) VIM assesses and identifies existing visitors’ impacts whilst it places strong 

emphasis on identifying management strategies; 

4) VERP specifies that the concept of tourism carrying capacity is applied to 

maintain the quality of resources in national parks, which is consistent with the 

purposes of LAC and VIM. Moreover, VERP affirms that the quality of visitor 

experience is important; 

5) VAMP is built upon ROS framework (Driver & Brown, 1978). The main 

difference between ROS and VAMP is that ROS emphasizes on achieving visitor 

satisfaction, while VAMP emphasizes on managing visitor activities to maintain the 

desired conditions in national parks;  

6) TOMM is similar to LAC (McArthur, 2000). But TOMM places heavy 
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emphasis on monitoring and explicitly indicates that the purpose is to achieve 

sustainable tourism in national parks. 

On the whole, the six tourism carrying capacity frameworks have been applied to 

manage the negative environmental and social influences while enhancing 

environmental conservation and socio-economic benefit in sustainable tourism 

(Lindberg et al., 1997).  
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Table 2.5 Process steps of six tourism carrying capacity frameworks (ROS, LAC, VIM, VAMP, VERP, and TOMM) 

 
Frameworks 

ROS LAC VIM VERP VAMP TOMM 

P

r

o

c

e

s

s 

 

s

t

e

p

s 

- - - 

Build an 

interdisciplinary  

project team 

- 

Initializing phase: 

How the region wants to 

be known? 

- - - 
Develop a public  

involvement strategy 
- 

Database review: 

identify concerns 

and issues of 

recreational areas  

Database review: 

identify concerns 

and issues of 

recreational area 

Database review: 

identify concerns  

and issues of study 

locations 

State park purpose, 

significance and 

primary interpretive  

theme;  

identify planning 

mandates and 

constraints 

Produce a 

terms of 

reference  

Define 

management 

objectives 

Define 

management 

objectives 

Define 

management 

objectives 

Confirm 

management 

objectives  

Evaluation of carrying capacity 

Monitor 

inconsistencies  

for the next round 

Establish a 

monitoring 

program to monitor 

conditions 

Comparison of  

impacts with 

standards to 

identify alternative 

management 

Develop a 

monitoring plan for 

resource and social  

indicators 

- 

Monitoring and response 

phase: 

Did we reach our goals? 

How can we improve and 

guarantee improvements? Take management 
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options actions How do we perform in 

comparison to other 

destinations? 

Sources: Arnberger et al., 2013; Clark & Stankey, 1979; Miller & Twining-Ward, 2005; Newsome & Moore, 2012; Nilsen & Tayler, 

1997; Stankey et al., 1985; TBA, 2014; NPS, 1993 
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2.6 The Assessment Steps of Tourism Carrying Capacity Frameworks 

It is a general belief that most tourism-related activities, such as hiking and camping, 

are incompatible with conservation of national parks. Thus, all the six frameworks 

focus on maintaining resource value and/or improving visitor experience.  

Table 2.6 illustrates the detailed steps of tourism carrying capacity assessment in 

national parks deployed by these frameworks. ROS introduces six opportunity 

classes, namely, Primitive; Semiprimitive Non-motorized; Semiprimit ive 

Motorized; Roaded Natural; Rural; and Urban. LAC surpassed ROS by: 1) selecting 

measurable quantity indicators; 2) broadening recreation conditions; 3) setting up 

standards to evaluate indicators (as ROS only mentions specific criteria and not 

absolute standards); 4) establishing a program to monitor the six opportunity classes 

mentioned in ROS for improving indicators, standards and management objectives 

periodically. 

Two main differences between VIM and LAC are: 1) VIM does not base on ROS, 

so recreational opportunities are not highlighted in VIM; and 2) VIM includes a 

step to identify probable causes of current impacts. VIM supplements and regroups 

the indicators of ROS and LAC into three categories, namely, physical, biologica l 

and social indicators for evaluation of visitors’ impacts.  
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Table 2.6 Steps in the implementation phase of six tourism carrying capacity frameworks 

ROS LAC VIM VERP VAMP TOMM 

1. Identify 

inconsistencies 

in a tourism 

setting for six 

opportunity 

classes 

2. Define 

recreation 

opportunity 

classes 

3. Integrate 

with forest 

management 

activities 

4. Identify 

conflicts and 

recommend 

mitigation 

1. Analyze recreation 

opportunities and describe 

opportunity classes 

2. Select indicators of 

resource and social 

conditions 

3. Inventory a range of 

conditions  

Specify standards for 

indicators 

4. Identification of alternative 

opportunity classes 

allocations  

5. Evaluate various costs and 

benefits of alternatives to 

select preferred management 

strategies 

1. Select key 

indicators of 

visitor impacts 

2. Resources 

inventory 

Specify standards 

for indicators 

3. Compare 

standards and 

existing 

conditions 

4. Identify 

probable causes 

of impacts 

5. Identify 

management 

strategies 

1. Investigate park 

resources and existing 

visitor use 

2. Describe potential 

visitor experiences and 

resource conditions 

(potential prescriptive 

zones) 

3. Allocate the potential 

zones to specific 

locations within the park 

(prescriptive 

management zoning) 

4. Select indicators and 

specify standards for 

each zone 

1. Organize a 

database 

describing park 

ecosystems and 

settings, visitor 

opportunities and 

activities, and the 

regional context. 

2. Analyze 

existing situation 

3. Produce 

alternative visitor 

activity 

opportunities 

4. Create a park 

management plan 

1. Identify 

issues 

2. Develop 

indicators 

3. Formulate 

management 

solutions 

Sources: Arnberger et al., 2013; Clark & Stankey, 1979; Miller & Twining-Ward, 2005; Newsome & Moore, 2012; Nilsen & Tayler, 

1997; Stankey et al., 1985; TBA, 2014; NPS, 1993 
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The assessment steps in VERP are implemented more effectively than the steps in 

ROS, LAC and VIM because the indicators and standards are specified after 

identification of potential allocation for visitors, which reduces the work on 

unadopted alternatives. Yet, same as ROS, LAC and VIM, VERP still uses 

indicators and standards in managing national parks (Manning, 2001). This is 

because tourism carrying capacity can then be evaluated through the comparison 

between indicators and corresponding standards. TOMM also follows this approach 

and five categories of indicators are used, namely, environment, regional economy, 

marketing, quality of experience and socio-cultural conditions (UTOK, 2000). 

Using Kangaroo Island in South Australia as an example, after existing issues for 

sustainable tourism were identified and development objectives set, indicators were 

developed by the Board of Management, and questionnaires were administered to 

visitors and residents, followed by management solutions (UTOK, 2000). The 

database in VAMP was built upon the basic recreational demands in ROS in four 

categories (see Table 2.7) (Driver & Brown, 1978). Assembling the relevant 

information database, VAMP develops strategic managerial direction by analyzing 

the strengths, weaknesses, opportunities and threats for parks (Parks Canada, 1991, 

1993). 

All six traditional frameworks assess tourism carrying capacity through comparing 

the indicators against the corresponding standards (Manning, 2001). Table 2.7 

summarizes the indicators used in managing tourism carrying capacity in national 

parks that include recreational, resource, social, physical, biological, economic, 

market opportunity, environment, experiential, infrastructure and socio-cultura l 

elements.   

 

Table 2.7 Indicator elements of six tourism carrying capacity frameworks (ROS, 

LAC, VIM, VAMP, VERP and TOMM) 

Framework Indicator Elements  

ROS  Recreational Elements (access, remoteness, visual characterist ics, 

site management, visitor management, social encounters, visitor 

impacts, …) 

LAC  Resource Elements (footpath/trail, campsite, water, air, species 

especially the endangered one, range/warden, …) 
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 Social Elements (encounters of visitors, numbers of campsites, 

interactions between visitors, noise, …) 

VIM  Physical Elements (soil, litter and dust conditions, area of bare 

ground, area of campsites, facilities as such fire rings, 

footpath/trail, …) 

 Biological Elements (soil, species, vegetation coverage, erosion, 

ratio of exotic species, the absence/reproduction of indicator 

species, …) 

 Social Elements (visitor encounters, visitor perception of tourism 

affections on environment, visitor satisfaction, visitors’  

undesirable behaviours, …) 

VAMP  Recreational Elements (activities, setting attributes, recreationa l 

experience opportunities, and benefits, …) 

VERP  Resource Elements (soil conditions, exposed tree roots, …) 

 Social Elements (people encountered along a trail, traffic 

congestion, waiting period, …) 

TOMM  Economic Elements (tourist expenditure, visitor stay, …) 

 Market opportunity indicators (growth of the visitor number, …) 

 Environmental Elements (Proportion of visitors to natural areas 

who visit managed sites/areas, …) 

 Experiential Elements (promotional activity reflects actual visitor 

experience, visitor have a memorable experience, …) 

 Infrastructure/Development Elements (Proportion of visitors 

satisfied with type and quality of accommodation, …) 

 Socio-Cultural Elements (job opportunities for local community, 

local community engagement in policy making, improvement to 

local communities’ living conditions/life quality, interact ion 

between local community and visitors, …) 

Sources: Nilsen & Tayler, 1997; Driver & Brown, 1978; NPS, 1997; UTOK, 2000 

 

In conclusion, all the six frameworks focus on maintaining resource value and/or 

improving visitor experience through comparison between indicators and standards, 

followed by managerial implementation and monitoring. Although TOMM is the 

first tourism carrying capacity framework to mention sustainability of tourism 
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development in parks, how to evaluate tourism carrying capacity for sustainab le 

tourism in geoparks requires the review on defects of existing tourism carrying 

capacity frameworks. Afterwards, the tourism carrying capacity frameworks can be 

used in Global Geoparks. .   

 

2.7 Defects of Existing Tourism Carrying Capacity Frameworks 

These six tourism carrying capacity frameworks were all developed by government 

bodies (see Figure 2.1), and the interest of the local community was omitted in the 

implementation of the six frameworks (see s.2.6). Such a lack of engagement of 

local communities is at odds with the principle of geotourism which is supposed to 

benefit local communities but at the same time upholding environmenta l 

conservation and visitors’ appreciation and align with sustainable tourism (Dowling 

& Newsome, 2010; GGN, 2010a). The engagement of local communities in say 

jobs in geoparks and consulting them on tourism development of geoparks are also 

means compatible with sustainable development in Global Geoparks (UNESCO, 

2019b). Existing tourism carrying capacity frameworks also ignore the element of 

economic capacity of developing tourism, such as how many job opportunities have 

been provided to the local community by geotourism. The lack of economic 

consideration in the frameworks leads to the failure to meet the economic interests 

of host communities in geopark areas and is likely to result in the most influentia l 

stakeholder groups of the geopark being at loggerheads with each other, especially 

when local people obtain no significant economic benefit from tourism 

development. Improved infrastructure and facilities have economic values to local 

communities and can help improving visitors’ visiting experience in geoparks. For 

example, restaurants and recreation service offer local communities job 

opportunities in geoparks, water supply, sewage, and power supply can improve 

local communities’ living quality. The lack of infrastructure development will give 

rise to discontent in local communities and decrease visitor satisfaction, ultimate ly, 

hindering sustainable tourism development.  

A case in point is HKGP. The conflicts between local communities and geotourists 

surfaced in Tung Ping Chau in 2012 (Gasper et. al., 2012). The Agriculture, 

Fisheries and Conservation Department (AFCD) is the government organizat ion 
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that oversees HKGP. With conservation as the main goal, in 2011, AFCD cut off 

the supply of water and electricity from Tung Ping Chau, an inhabited area of 

HKGP which resulted in many griefs from the local community (Figure 2.2). This 

single-sided withdrawal of basic infrastructural support indicated that there was the 

absence of communication between the park managers and the local community 

who might become so antagonistic that they would resist any future conservation 

measure or sustainable tourism development (Kusworo et al., 2008). A similar 

conflict was noted in 2014 in Lai Chi Wo, another village in the Geopark (Figure 

2.3).  
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Figure 2.2. Protest signs in Tung Ping Chau in HKGP. 
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**Notice to Visitors** 

Do not enter private areas. 

Please respect local culture. 

Trespass will be referred to the Police! 

Lai Chi Wo Affairs Committee 

 

 Planning for conservation is fiercer than tiger, 

residents should stand up against conservation 

planning! 

 Fight against inhumane and unreasonable planning! 

 Careless geopark planning destroys our livelihood! 

 Intelligence quotient of government planners is zero! 

 Conservation planning means confiscation of private 

property! 

Figure 2.3. Protest signs in Lai Chi Wo in HKGP. 

 

Learning from the Hong Kong examples, a Global Geopark should also serve the 

interests of stakeholders, especially the interests of local communities. Potential 

economic contributions of developing tourism, such as ending poverty and 

promoting full and productive employment (UNESCO, 2019b) are also included in 

the sustainable development goals of UNESCO Global Geoparks. However, the 

existing tourism carrying capacity concept has little regard on economic carrying 

capacity of tourism development in the parks and the existing tourism carrying 

capacity frameworks do not consider the interests of local communities. These are 

the defects of applying the six tourism carrying capacity frameworks in Global 

Geoparks. 

 

2.8 Key Components in the Modified Tourism Carrying Capacity Framework 

for Global Geopark 

A key party in carrying capacity studies of geoparks is “stakeholder”. Stakeholder 

is the group or individual who can give impact or receive effect in the whole process 

of achieving the organization’s goals (Freeman, 1984). In geopark development, 

stakeholders are involved in the entire management process (Briassoulis, 2002; 



26 

 

Robson & Robson, 1996). Stakeholder relationship is the primary task to be 

managed and the prerequisite for the success of a business (Chiu, 2009; Clarkson, 

1995). A positive relationship between human, resource and tourism is improbable 

to maintain until the managers take different stakeholders’ interests seriously into 

account (Figure 2.4). Tourism carrying capacity can be applied to safeguard the 

symbiotic relationships between different stakeholders, such as management 

organisations, development assistance agencies, visitors, and the local community.  

 

Figure 2.4. Stakeholder relationship in tourism industry. 

Source: adopted from Ross & Wall, 1999, p.130  

 

Since stakeholders’ interests may change through time in different geoparks, the 

framework should be sensitive enough to detect and respond to the changes. In other 

words, the appropriate framework for geopark should be a cyclic management 

process, rather than a one-time calculation of an objective number. The most 

influential stakeholder groups in geoparks are park managers, host community and 

visitors (Gasper et al., 2012). The schematic illustration of the interconnec tion 

between the primary stakeholders who are also the key components of tourism 

carrying capacity framework for use in geopark, is given in Figure 2.5. 

Designer/manager/NGOs, visitors, host communities, and physical-ecologica l 

environment are four groups of stakeholders considered in the modified tourism 

carrying capacity framework. All geopark designer/manager/NGOs should follow 

the three principles mentioned by GGN (e.g., education, sustainable, and 
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conservation) in their practice in Global Geopark. In particular, geopark 

designer/manager/NGOs should educate visitors the distinctive geologica l 

resources in the park, promote local economic sustainability to the host 

communities, and conserve the physical-ecological environment. The 

interrelationships between different stakeholders are displayed by different 

dimensions of tourism carrying capacity. For example, the physical-ecologica l 

carrying capacity shows the interaction between physical-ecological environment 

and their consumers, i.e., visitors and host communities. Likewise, the politica l-

economic carrying capacity indicates the interaction between the policy 

maker/operator and the policy receiver/audiences. Socio-demographic carrying 

capacity refers to the reciprocity and mutual benefit between tourism demand side 

(e.g., visitors) and tourism supply side (e.g., host communities). Visitors ’ 

experience in Global Geopark is influenced by the host communities. The host 

communities obtain benefits from their engagement in geotourism related social 

activities, such as carrying out the conservation activities. The four stakeholder 

groups, three geopark management principles, and three tourism carrying capacity 

dimensions are key components of the modified tourism carrying capacity 

framework for Global Geopark. 
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Figure 2.5. Key components of modified tourism carrying capacity framework for 

use in Global Geopark. 

 

A consensus on the definition of tourism carrying capacity has not been achieved 

yet (Simón et al., 2004). Based on the literature review (Chapter 2) and the 

aforementioned deficiencies of existing tourism carrying capacity frameworks, the 

concept of tourism carrying capacity applied in Global Geopark should be able to 

address the delicate balance between development and conservation to meet all 

stakeholders’ interests. By making reference to the national park oriented definit ion 

of tourism carrying capacity and the GGN designated goals for Global Geopark, the 

definition of tourism carrying capacity for Global Geoparks should better be 

described as the situation or condition of a geopark where there is reconciliation 

(i.e., having balance and harmony) of environmental conservation, social 

maintenance, and economic development. 

2.9 Tourism Carrying Capacity Framework for Geoparks 

To overcome the defects of the six traditional frameworks when applying them in 

geoparks, three modifications to existing frameworks are proposed: 
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1) to accord importance to primary stakeholders of a geopark and their 

interests in setting the management objectives at the very beginning of the 

process;  

2) to regroup tourism carrying capacity evaluative indicators into 

environmental, political-economic and socio-demographic dimensions to 

pinpoint the indispensability of economic capacity in the second phase; 

and  

3) to implement the subsequent action plan based on TCC evaluations from 

local communities’ and visitors’ perspective.  

 

To develop a unified strategic managerial direction for Global Geopark, three 

important components common to all the six carrying capacity frameworks (see s. 

2.5 Tourism Carrying Capacity Frameworks) should be involved in the cyclical 

process of the modified tourism carrying capacity framework for use in geoparks 

(Figure 2.6). 

 

Figure 2.6. Schematics of the proposed tourism carrying capacity framework for 

use in geopark. 

 

Tourism carrying capacity is a special manifestation of sustainability (Shelby & 

Heberlein, 1986; Manning, 1999; 2007). Following the steps in review/initializing 

phase in the schematics of the proposed tourism carrying capacity (Figure 2.6), after 
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reviewing existing management and current geodiversity, the second step is to 

identify primary stakeholders. Four primary stakeholders, i.e., visitors, host 

communities, physical-ecological environment, and designer/manager/NGOs are 

identified (see Figure 2.5). The third step is to identify management objectives 

(Figure 2.6). In Global Geopark, the objectives are conservation, education, and 

sustainability. To continue evaluating tourism carrying capacity in geoparks, the 

fourth step is to determine what locations will be studied in the Park. These are four 

steps of in initializing phase of the proposed TCC framework (Figure 2.6).  

 

After finishing initializing phase, the second phase of TCC framework is the TCC 

evaluation phase. In this phase, tourism carrying capacity is evaluated from both 

local communities’ and visitors’ perspectives to ascertain what actions should be 

taken by the Park designer/manager/NGOs. Two questionnaires were used in this 

phase in this study. In the questionnaire addressed to the local community, three 

dimensions of tourism carrying capacity were evaluated. In the questionna ire 

addressed to visitors, their satisfactions on facilities, resources, and the human 

environment in Global Geopark are evaluated as well. Based on the evaluation 

results, improvement measures for achieving the sustainable tourism development 

in Global Geopark can then be developed.  

 

In conclusion, this chapter reviews different definitions of geopark, the concept of 

carrying capacity and tourism carrying capacity in park management and takes a 

view on inadequacy of existing tourism carrying capacity frameworks if they are 

applied in Global Geopark directly. The concept of carrying capacity is associated 

with sustainability and environmental management in different disciplines. When 

applying this concept in managing tourism in parks, it is called tourism carrying 

capacity which is a value-laden imperative instead of a threshold.  

 

The main problems and issues of the tourism carrying capacity concept are: 1) the 

concern of this concept is focused on the form, a number or a level (see Table 2.2); 

2) the concept of carrying capacity is different from the concept of tourism carrying 

capacity. So when using the concept of tourism carrying capacity, an ellipsis of 

“tourism” should be avoided; and, 3) political-economic carrying capacity is as 

important as physical-ecological carrying capacity and socio-demographic carrying 
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capacity. To solve these problems, TCC is mentioned in this thesis to avoid the 

ellipsis of “tourism” and all three dimensions should be considered in TCC 

framework for Global Geoparks. The challenges of considering all three dimens ions 

when evaluating TCC of Global Geoparks are: 1) how to choose the indicators in 

each dimension; and 2) what quantitative method(s) should be employed when 

building a TCC framework for Global Geopark. The next chapter explains the 

research design and study approach for building a tailor-made tourism carrying 

capacity framework for Global Geopark to approach the two aforementioned 

challenges. 

Chapter 3 Research Design and Study Approach 

After proposing the modified tourism carrying capacity concept and framework, 

this section explains the research design and study approach applied in this thesis. 

Two case studies are covered with questionnaire survey as the main approach to 

gather first hand data from the field. Survey data were analyzed by SPSS 22 (IBM, 

Armonk, NY).  

 

3.1 Data Collection 

The target population are all the visitors who could be intercepted at the time of 

survey and all members of local community living in the geopark areas. The field 

work was conducted from February 2015 to March 2016 by the author and a student 

helper (Table 3.1). 

 

Table 3.1 Dates of questionnaire survey in HKGP and DXSGP 

HKGP DXSGP 

1 03 May, 2015 7 18 Oct, 2015 1 22&23 Feb, 2015 

2 02 Jun, 2015 8 21 Oct, 2015 2 07-10 May, 2015 

3 06 Jun, 2015 9 01 Nov, 2015 3 24 Jun - 13 Jul, 2015 

4 16 Aug, 2015 10 29 Nov, 2015 4 12-15 Aug, 2015 

5 13 Sep, 2015 11 06 Dec, 2015 5 19-22 Aug, 2015 

6 26&27 Sep, 2015 12 13 Dec, 2015 6 05-08 Mar, 2016 
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Door-to-door interviews were conducted with every family living in the survey area 

as long as they were accessible by public transport. The surveyed areas in HKGP 

are Tung Ping Chau Geo-Area, Double Haven Geo-Area, Tolo Channel Geo-Area 

and High Island Geo-Area. The surveyed areas in DXSGP are Danxia Geo-Area, 

Bazhai Geo-Area, Feihuashui Geo-Area, Shaoshi Geo-Area, Jinjiang Scenic Belt 

and Zhenjiang Scenic Belt. These geo-areas are selected for two reasons. First, there 

are both local community and visitors in these areas. Therefore, their opinions on 

the relative importance and satisfaction on different attributes are relevant in the 

evaluation of the tourism carrying capacity in the geopark. Second, these areas are 

readily accessible by public transportation at relatively low cost.   

All family members who were at home were invited to join the survey and tell us 

their views on the Geopark concerned. In general, only one person from each family 

would complete the questionnaire. For a few families, more than one family 

member answered the questionnaire. To intercept geopark visitors for the survey, at 

the sampling sites, the author and the student helper approached everyone they 

came across and requested them to take part in the survey from 8:00 a.m. – 6:00 

p.m. of a survey day. When one questionnaire was completed, the interviewer would 

go on to intercept the very next visitor encountered.  

Convenience sampling was used because there was no other means to ensure that 

all the visitors and local communities had a non-zero chance of participating in the 

study. In the face-to-face survey in DXSGP, the team collected 464 visitor 

questionnaires and 289 local community questionnaires, and 447 visitors and 131 

members from the local communities were interviewed in HKGP. Non-responses 

were due to participants’ refusal to take the survey because of lack of time or having 

the need to be with a guided tour. 

In the case of DXSGP, out of the 464 questionnaires completed by visitors, only 

342 were suitable for analysis and out of the 289 local community questionna ires 

collected, only 255 were usable. A total of 211 usable responses were received out 

of 447 visitor questionnaires, and 130 were good for analysis out of the 131 local 

community questionnaires in HKGP. The abandoned questionnaires were un-usable 

due to incomplete information and/or unclear handwriting. Both visitors’ and local 

communities’ responses were analyzed with SPSS v.22. 
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3.2 Survey Methods and Instrument 

Survey questionnaires were used to collect the data. The questionnaire template for 

the local community in HKGP is presented in Appendix A (in English) and 

Appendix B (in Chinese). Survey on residents aims at investigating local 

community’s perception of geopark management. The questionnaire template for 

visitors in HKGP is presented in Appendices C (in English) and D (in Chinese). 

Four questionnaire template used in DXSGP are presented in Appendices E, F, G, 

and H. In the visitor questionnaire, aspects asked include, among others, the 

tourist’s perspective on geotourism experience. Geopark visitors and residents in 

geopark area aged over 15 years were eligible to be selected to complete the 

questionnaires (Figure 3.1). The age boundary was drawn at 15 years old as 

respondents younger than this age were considered unlikely to fully understand the 

meaning of the questions.  

 

 

Figure 3.1. Questionnaire survey and interview in DXSGP. 

 

The major inspiration for aspects covered in questionnaire survey is the tourism 

carrying capacity web or network of elements (Figure 3.2). For each study site, two 

questionnaires were designed to ascertain: 1) the attitudes and perceptions of 

interviewees towards geotourism management; 2) the tourist-host inter-relationship ; 

and 3) the human-environment inter-relationship.  
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Figure 3.2. The tourism carrying capacity web. 

Source: modified from Glasson et al., 1995 and UNEP/MAP/PAP, 1997  

 

The two-page visitor questionnaire includes questions about: 1) expectations of 

geopark (e.g. reasons for visiting); 2) perception of geotourism (e.g. satisfaction on 

footpaths and hiking trails); 3) self-report on visitor behavior (e.g. do you catch 

animals during the visit); and 4) personal particulars (e.g. gender, age, and 

occupation). The one-page questionnaire for residents included questions related to 

local community perception of natural conservation, education experience and the 

economic benefit from geotourism (e.g. the importance of providing job 

opportunities in geoparks). 

In this study, the author adopted a commonly used and most legible scale (Dawes, 

2008). The author has not developed a new set of scale because adopting a 

commonly accepted scale makes it easier for the respondents to understand the 

questions in the survey.  In the questionnaires, the 5-point Likert scale was 

anchored on each variable to measure local communities’ agreement with the 

tourism carrying capacity setting attributes by rating the importance of the variables, 

where 1, 2, 3, 4 and 5 means unimportant, of little importance, moderately 

important, important and very important respectively. Similarly, for the variables in 

overall satisfaction, 1, 2, 3, 4 and 5 means very dissatisfied, dissatisfied, neutral, 

satisfied and very satisfied respectively. A “no experience” option was made 

available to all attributes in case some of these attributes were not applicable for 

local communities’ view. 

Ideally, all stakeholders should receive equal consideration in the decision making 



35 

 

process (Hardy & Beeton, 2001). One limitation of the survey is that it only covers 

three types of stakeholders (i.e., managers of geoparks, visitors and local people)  

while ignoring NGOs, tour operators and university researchers. Thus, some 

stakeholders’ views are not represented in this study.  

Another limitation is that the questionnaires were available in English as well as 

Chinese. Thus only Chinese and English speaking interviewees could participate in 

the survey. In HKGP, 38 collected visitor questionnaires were in English while 28 

were valid for data analysis. In DXSGP, 12 visitor questionnaires were in English 

and all were valid for data analysis. Three Korean and 5 Japanese visitors in HKGP 

used the English questionnaire to complete the survey. In DXSGP, 3 visitors from 

other Asian countries completed the English questionnaires. During the survey, 

there was no respondent who indicated that he/she knew neither English nor 

Chinese. 

 

3.3 Building a Systematic Index System to Evaluate Tourism Carrying 

Capacity of Geoparks 

The six existing tourism carrying capacity frameworks parsimoniously consider the 

interests of local communities and the dimension of economic carrying capacity 

(see s.2.7). The economic carrying capacity of Global Geopark and its relevance 

indicators need to be established to build a systematic index system for evaluating 

tourism carrying capacity of geoparks. Economic capacity is the capacity to get 

economic benefit from visitors while the quality of tourists’ attractions and the 

desirable activities of local community are still maintained O’Reilly (1986). 

Political-economic carrying capacity refers to the political, administrative and 

economic capacities of a place are three interpretations of (see Table 2.4). Thus, the 

indicators making up PCC (see Table 3.2) are cited from the relevant sections in 

political capacity, administrative capacity and economic capacity in Guidelines and 

Criteria for National Geoparks Seeking UNESCO’s Assistance to Join the Global 

Geoparks Network (GGN) (2010a) and Applicant’s Self-evaluation Form for Global 

Geoparks Network (2010b). For example, the sections named “3. Economic 

development”, “V. Sustainable Regional Economy” and “6. Sustainable Economic 

Development” in GGN (2010b). The indicators in the other two dimensions, i.e., 

SCC and ECC, are also based on GGN (2010a) and GGN (2010b). The 21 indicators 
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(Table 3.2) in local community questionnaire and 18 indicators (Table 3.3) in visitor 

questionnaire are all cited from GGN criteria to ensure content validity. In the local 

community questionnaire, there are 4 constituents/indicators of SCC, 11 

constituents/indicators of PCC, and 6 constituents/indicators of ECC (see Table 3.2). 

In the visitor questionnaire, there are 9 constituents/indicators of FAC, 4 

constituents/indicators of RES, and 5 constituents/indicators of HUM (see Table 

3.3).  

In the local community questionnaire, the term “local partners” refers to local 

parties, such as institutions and organizations, which have collaboration with either 

one of the two Geoparks in geopark-related products or activities (Geopark, 2016). 

Community refers to the totality of residents who live in a place and are directly 

engaged in regional development (Akkawi, 2010), such as inhabitants, business 

owners and government officials. Thus, “local community” in this study refers to 

the totality of residents living in the Geopark who are involved in the geopark-

related activities. Examples include inhabitants, local partners and geopark 

managers. 

The perception of local communities refers to the residents’ impression on the given 

environment in a tourism destination (Robbins & Coulter, 2005). In the context of 

a geopark, the perceptions of local communities means the type of environment a 

geopark should possess as a tourism destination. Getting to know the perceptions 

of local communities is important for sustainable tourism because communit ies 

influence and/or are influenced by tourism development (Gnanapala & 

Karunathilaka, 2016). The perception of the local community on sustainab le 

tourism can be analyzed in three aspects, i.e., environmental, social and economic 

(Kuvan & Akan, 2005). Thus, the local community survey evaluates their 

perceptions on important aspects of tourism development by a series of “importance” 

scores, measured on a 5-point Likert scale. By doing so, whether the local 

communities agree with GGN criteria (the 21 indicators in Table 3.2), and if so, 

how strongly they agree with GGN criteria can be confirmed.  

 

Table 3.2 The 21 indicators used to evaluate geopark management from the local 

community perspective 

 Indicator Content (The importance on …) 
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 SOCIO-DEMOGRAPHIC CARRYING CAPACITY (SCC) 

1 POL …engaging in geopark policy making  

2 CON …engaging in conservation activities 

3 EDU …engaging in geopark education activities 

4 TOU …engaging in geotourism activities 

 POLITICAL-ECONOMIC CARRYING CAPACITY (PCC) 

5 AFF …promoting agricultural/forestry/fishery industry 

6 RES …promoting catering/restaurant industry 

7 LEI …promoting leisure/recreational business 

8 ACC …promoting accommodation/lodging industry 

9 SOU …promoting local handicraft products/souvenir industry 

10 TRA …promoting transportation industry 

11 COO …promoting cooperation between geopark and local 

partners 

12 PJP …providing new permanent job positions 

13 TJP …providing new temporary job positions 

14 TRAI …providing training program 

15 MAR …providing marketing information for local partners 

 ENVIRONMENTAL CARRYING CAPACITY (ECC) 

16 LIV …improvement on living condition/life quality 

17 SCE …conservation on scenery/landscape 

18 GEO …conservation on geology resource 

19 BIO …conservation on biology resource 

20 CUL …conservation on culture resource 

21 INT …interaction with tourists 

Source: modified from GGN, 2010a, 2010b  

 

The perceptions of local community on the natural environment, social environment 

and political-economic environment (i.e., the three dimensions of TCC) in a tourism 

destination are directly related to attitudes towards tourists and this in turn has 

implications for visitor satisfaction and success of sustainable tourism (Robbins & 

Coulter, 2005). The level of visitor satisfaction is an indication of the performance 

of a tourism destination (Noe & Uysal, 1997; Schofield, 2000). Visitor satisfact ion 

is crucial for sustainable tourism because high visitor satisfaction results in high 
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loyalty, re-visitation, high tolerance of price, and better reputation, all of which 

promote sustainability (Baker & Crompton, 2000). Visitors’ satisfaction on tourism 

resources, facilities of the destination as well as their psychological enjoyment on 

the human environment in the destination should be understood in the context of 

visitor satisfaction (Uysal & Noe, 2003). Thus, the two visitor surveys aim to 

evaluate visitor satisfaction in three categories, namely, resource, facility and 

human environment, by a series of “satisfaction” scores, also measured on a 5-point 

Likert scale. After that, recommendations can be provided to park managers on how 

to achieve high visitors’ satisfaction and sustainable development, with the strong 

support of local communities (Yoon & Uysal, 2005).  

 

Table 3.3 The 18 indicators used to evaluate geotourism development from the 

visitor perspective 

 Indicator Content (The satisfaction on …) 

 RESOURCE  

1 SCE …scenery/landscape  

2 GEO …geology resource 

3 BIO …biology resource 

4 CUL …culture resource 

 HUMAN ENVIRONMENT  

5 SEC …security and safety 

6 CLE …cleanliness/tidiness 

7 INE …geopark ranger/warden service 

8 INT …other tourist behavior 

18 INL …communication with the local people 

 FACILITY 

9 SOU …the production of geoproducts 

10 RES …restaurants/shops 

11 LEI …leisure/recreational equipment 

12 SHE …shelters and pavilions 

13 BIN …litter bins and garbage handling 

14 TOI …toilets 

15 TRA …convenience of transportation and parking 
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16 HIK …footpaths and hiking trails 

17 SIG …directional signs/Information panels 

Source: modified from GGN, 2010a, 2010b 

 

The 21 indicators (items) in the local communities’ questionnaire are divided into 

three categories (factors) (i.e., ECC, SCC, and PCC) according to the 

UNEP/MAP/PAP (1997)’s comment on tourism carrying capacity dimensions (see 

s. 2.4 Tourism Carrying Capacity Dimensions). The appropriate tourism carrying 

capacity of a geopark from the residents’ perspective should strike a balance among 

the environmental carrying capacity, socio-demographic carrying capacity and 

political-economic carrying capacity. 

The 18 proposed indicators (items) in the visitor questionnaire (Table 3.3) are 

related to their satisfaction on tourism attractions, geopark infrastructures and 

geotourism administration. Generally speaking, natural resources (RES) decide the 

“maximum potential tourism (attracting) capacity” of a geopark, facilities (FAC) 

determine the “actual or effective tourism (carrying) capacity”, while 

administration affects human environment (HUM) and sets the level of the “realized 

capacity” in the experienced process (Liu, 2003). Visitor satisfaction on a geopark 

comprises their satisfaction on these three dimensions (factors) (i.e., RES, FAC, and 

HUM).  

The 21 indicators in Table 3.2 and 18 indicators in Table 3.3 are categorized in three 

dimensions according to GGN (2010a) and GGN (2010b). All the questions for 39 

indicators are measured in the questionnaires by 5-point Likert scale. Thus, these 

indicators become the observed variables (items, represented by rectangles) in 

Figures 3.3 and 3.4. The categories to which they belong are the dimensions of 

tourism carrying capacity which cannot be directly measured in the questionna ire, 

but can be explained by the subordinate indicators. Therefore, the dimensions have 

become latent variables (factors, represented by the ellipses) in Figures 3.3 and 3.4 

that summarize the theoretical relationships among the latent variables and 

observed variables and describe the directional (regression) and nondirectional (i.e., 

correlational) relationships among all variables (Bowen & Guo, 2012). 

 



40 

 

 

Figure 3.3. The path diagram of the local community indicator system. 

Source: modified from GGN, 2010a, 2010b 

 

 

Figure 3.4. The path diagram of the visitor indicator system. 

Source: modified from GGN, 2010a, 2010b; Liu, 2003 

 

As opposed to items (or indicators), factors cannot be measured directly, but are 

also variables of interests. The single headed arrows (paths) define causal 

relationships through regression coefficients between items and the corresponding 

factors. The variable (i.e., factors) at the tail of the arrow causes the variable (i.e., 

items) at the head. Double-headed arrows represent hypothesized correlations 

between factors in Figures 3.3 and 3.4. 
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3.4 Methodology for Evaluating Tourism Carrying Capacity 

To evaluate tourism carrying capacity and provide suggestions to HKGP and 

DXSGP, the structural equation modeling (SEM) and the three-step revised 

importance-performance analysis (IPA) framework are used in the next two 

chapters. 

SEM is adopted to review the existing overall management condition in the two 

Parks (Step 1 in Review/Initializing Phase in Figure 2.6) because SEM has long 

been applied in social work research and is highly recommended for research using 

multiple- item measures (Bowen & Guo, 2012). Initially used in econometrics, SEM 

is now widely applied in social science research for planning and marketing.  

Stemming from econometrics, SEM is now used for planning, marketing, and 

managing research in different disciplines such as psychology and sociology (Jais, 

2007). Confirmatory factor analysis (CFA) was first developed by Jöreskog (1969) 

and was used to confirm the validity of the construct (i.e., path diagram) and the 

reliability of the factor in SEM. This thesis used CFA to confirm whether the data 

of two geoparks fit the proposed constructs (i.e., Figures 3.3 & 3.4), i.e., construct 

validity. If the fit criterion (Table 3.7) was achieved, the proposed construct was 

considered valid for the studied geopark. In other words, the benefit of using CFA 

in the proposed TCC framework is to confirm that it is possible to confirm a 

structure among the three dimensions of TCC (Figure 3.3), following GGN criteria, 

i.e., GGN. Only after the construct is deemed valid, the revised IPA will be 

conducted to elicit the recommendations for geoparks (Figure 2.6).  

The general sample size rule for SEM is between 5 to 10 participants per parameter 

estimated (Bentler & Chou, 1987; Grimm & Yarnold, 1995; Schreiber et al., 2006). 

The smallest sample size for SEM analysis is 58 (Jackson et al., 2009) while a 

minimum of 200 is recommended (Kline, 2005; Worthington & Whittaker, 2006; 

Barrett, 2007). There are 24 parameters in Figure 3.3, including 21 for the factor 

loadings and 3 for the correlations among the latent factors. The number of 

parameters estimated in Figure 3.4 are 21, including 18 for factor loadings and 3 

for correlations among the latent factors. Using the rule, sample size of at least 120 

for visitor survey and 105 for the local resident survey is required for each geopark. 

In this regard, the achieved sample sizes of DXSGP and HKGP (see s. 3.1 Data 
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Collection) both comply with the SEM sample size requirement.  

Estimating a model by SEM requires the appropriate handling of missing data. 

Listwise and pairwise deletions are the most common techniques for handling 

missing data in statistics (Peugh & Enders, 2004). Pairwise deletion (available-case 

analysis) can result in a nonpositive covariance matrix in multivariate statistica l 

analyses, and other methods, including replacement with the mean, may result in 

heteroscedastic error in SEM model (Little, 1992; Marsh, 1998; Wothke, 1993; 

Schreiber et al., 2006). Therefore, listwise deletion (complete-case analys is), 

excluding all the questionnaires with one or more missing values, is used in this 

study. 

Next, CFA was employed to confirm the validity of the construct (Figures 3.3 and 

3.4) against the field data of the two case studies. The estimated models show a 

covariance matrix between the observed and latent variables in path diagram 

(Schreiber et al., 2006). This matrix is expressed as: 

Ｘ＝Λ×ξ ＋δ 

                                                       (Long, 1983). 

Λ (capital λ) is the matrix of factor loading (λ) of the observed variable on the latent 

variable. The score for individual observed variable (Ｘ) is its score on the latent 

variable (ξ) multiply by its factor loading, plus an error term (δ). 

The relationship between a latent variable (ξ) (the independent variable) and one of 

its indicators ( Ｘ ) (dependent variable) is similar to a standard regression 

relationship. One difference, however, is that in CFA, ξ is unobserved and 

theoretical (Bowen & Guo, 2012). The other difference is that variables in SEM are 

centered by subtracting the mean from each score instead of using the raw scores 

directly. These two differences have no effect on variance and covariances of 

variables, but allow simplification to estimate models (Long, 1983). An error term 

δ suggests that scores on the observed variable are influenced by a combination of 

omitted effects, something other than the latent variable, which including traditiona l 

measurement errors and the variation caused by other unobserved factors is not 

relevant to the current model. 

The path diagram of the local community indicator system (Figure 4.3) has three 

latent variables (ξ1, ξ2, ξ3) and 21 observed variables (X1… X21). ξ1 ，ξ2， ξ3 represent 

PCC, SCC, and ECC respectively. The meanings of X1…X21 and their relationship 
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with ξ are shown in Table 3.4. 

 

Table 3.4 Regression equation of the path diagram in the local community indicator 

system 

Variable Item Regression Equation 

ξ1 PCC  

X1 AFF X1＝λ11ξ1＋δ1 

X2 RES X2＝λ21ξ1＋δ2 

X3 LEI X3＝λ31ξ1＋δ3 

X4 ACC X4＝λ41ξ1＋δ4 

X5 SOU X5＝λ51ξ1＋δ5 

X6 TRA X6＝λ61ξ1＋δ6 

X7 COO X7＝λ71ξ1＋δ7 

X8 PJP X8＝λ81ξ1＋δ8 

X9 TJP X9＝λ91ξ1＋δ9 

X10 TRAI X10＝λ101ξ1＋δ10 

X11 MAR X11＝λ111ξ1＋δ11 

ξ2 SCC  

X12 TOU X12＝λ122ξ2＋δ12 

X13 EDU X13＝λ132ξ2＋δ13 

X14 CON X14＝λ142ξ2＋δ14 

X15 POL X15＝λ152ξ2＋δ15 

ξ3 ECC  

X16 BIO X16＝λ163ξ3＋δ16 

X17 GEO X17＝λ173ξ3＋δ17 

X18 SCE X18＝λ183ξ3＋δ18 

X19 CUL X19＝λ193ξ3＋δ19 

X20 LIV X20＝λ203ξ3＋δ20 

X21 INT X21＝λ213ξ3＋δ21 

 

The path diagram of visitor indicator system (Figure 3.4) has three latent variables 
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(ξ1, ξ2, ξ3) and 18 observed variables (X1… X18). ξ1，ξ2， ξ3 means FAC, RES and 

SOC respectively. The meanings of X1…X18 and their relationship with ξ are shown 

in Table 3.5. 

 

Table 3.5 Regression equation of the path diagram in the visitor indicator system 

Variable Item Regression Equation 

ξ1 FAC  

X1 TRA X1＝λ11ξ1＋δ1 

X2 HIK X2＝λ21ξ1＋δ2 

X3 SIG X3＝λ31ξ1＋δ3 

X4 RES X4＝λ41ξ1＋δ4 

X5 LEI X5＝λ51ξ1＋δ5 

X6 SHE X6＝λ61ξ1＋δ6 

X7 BIN X7＝λ71ξ1＋δ7 

X8 TOI X8＝λ81ξ1＋δ8 

X9 SOU X9＝λ91ξ1＋δ9 

ξ2 RES  

X10 CUL X10＝λ102ξ2＋δ10 

X11 BIO X11＝λ112ξ2＋δ11 

X12 GEO X12＝λ122ξ2＋δ12 

X13 SCE X13＝λ132ξ2＋δ13 

ξ3 HUM  

X14 SEC X14＝λ143ξ3＋δ14 

X15 CLE X15＝λ153ξ3＋δ15 

X16 INT X16＝λ163ξ3＋δ16 

X17 INE X17＝λ173ξ3＋δ17 

X18 INL X18＝λ183ξ3＋δ18 

 

As aforementioned, the purpose of using CFA in the TCC framework is to confirm 

the validity of the construct (i.e., path diagram) and the reliability of the factor, 

which represents the quality of the model. To confirm the quality of the proposed 
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model, CFA was conducted to compare the estimated/proposed model with the 

modified model (i.e., the model which can get model fit using the data of one case). 

If the results show that the estimated/proposed models (Figures 3.3 and 3.4) fit the 

data of HKGP and DXSGP in the modified models, then the modified model 

proceeds to interpret the output statistically. The word fit in the previous sentence 

refers to the ability of a proposed model to reproduce the data (i.e., usually the 

variance-covariance matrix related to the indicator system (see Tables 3.4 & 3.5). 

The fit criteria are the statistics showing the discrepancy function in all SEM 

softwares, such as Amos, Lisrel, and Mplus. The discrepancy in the terminology of 

the discrepancy function refers to how closely (i.e., the level of fitness) a proposed 

structural model conforms to the observed data of the case. In other words, the 

discrepancy function is the mathematics (i.e., a covariance structure/mathematics 

matrix related to the systematic index system in section 3.3) function to show the 

similarity of the proposed model and the modified model.  

The matching (i.e., the level of fit) of the estimated model to the data was tested 

using different indices. Many indices for reporting model fit have been developed 

during the past two decades for conducting CFA in SEM (Schreiber et. al., 2006). 

Table 3.6 lists the frequency of use of these indices in American Psychological 

Association journals from 1998 to 2006.  

 

Table 3.6 The frequency of use of different indices reporting fit measures in CFA 

Index Frequency  

(out of 1409 models) 

Chi-square (χ2) 89.2% 

Degrees of freedom (df) 89.2% 

Comparative fit index (CFI) 78.4% 

Root-mean-square error of approximation (RMSEA) 64.9% 

Tucker-Lewis index (TLI) 46.4% 

Goodness of fit index (GFI) 34.0% 

Normed fit index 23.7% 

Standardized RMR  23.2% 

χ2/df ratio 21.6% 

Adjusted GFI 20.1% 



46 

 

Root-mean-square residual (RMR) 14.9% 

Akaike information criteria (AIC) 10.3% 

Bollen’s delta 2 (incremental fit index) 8.8% 

Null model χ2 7.2% 

Null model df 7.2% 

Expected cross-validation index (ECVI) 6.7% 

Relative noncentrality index (RNI) 2.1% 

Bollen’s rho 1 (relative fit index) 1.5% 

Consistent AIC 1.5% 

Absolute standardized residuals 1.5% 

McDonald’s centrality index 1.0% 

Schwarz’s Bayesian criteria (SBC) 0.5% 

Source: Jackson et al., 2009 

 

χ2, df, CFI, RMSEA, TLI and GFI are the common statistics used to report model 

fit (Table 3.6) (Jackson et al., 2009). χ2 is sensitive to sample size (Jackson et al., 

2009). It nearly always rejects the model when a large sample is used (Bentler & 

Bonnet, 1980; Jöreskog & Sörbom, 1993) and is not commonly used to report 

model fit. Instead, relative/normed chi-square (χ2/df) (i.e., the value of the chi-

square index divided by the degrees of freedom), is used to assess model fit (Moss, 

2016) from as high as 5.0 (Wheaton et al, 1977) to as low as 2.0 (Tabachnick & 

Fidell, 2007). Sharma et al. (2005) did not recommend GFI due to its sensitivity to 

sample size (Bollen, 1990; Miles & Shevlin, 1998) and GFI has become less 

popular (Jackson et al., 2009). Thus, in this thesis, χ2/df, RMSEA, TLI and CFI 

were used as fit indices for the CFA process. 

These four indices are used to determine the significance of the analyses and to 

evaluate the model fit (i.e., whether the proposed models fit the data of the case). 

The first two adopted fit indices, i.e., χ2/df and RMSEA, are absolute fit indices, 

tested for statistical significance (Schumacker, 2016). Both of these two indices 

presume that the best fitting/perfect model (i.e., the hypothesized model with chi-

square equals to zero) has a fit value of zero (i.e., χ2/df and RMSEA both equal to 

zero). These two fit indices indicate how far the model is from perfect fit. In other 

words, χ2/df and RMSEA determine how well the proposed model fits the data. The 
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larger the value of the index, the worse the fit is (Jackson et al., 2009). CFI and TLI 

are derivative fit indices, which are also called relative/incremental/comparative fit 

indices. These two fit indices are used to indicate how badly the proposed model 

fits the data. The smaller the value of the index, the worse is the fit. For example, 

the value of TLI is computed with three steps. First, generate normed/relative chi-

square for each model; second, calculate the difference between these 

normed/relative chi-squares and third, divide this difference by the normed/rela t ive 

chi-square for the hypothesized worst model minus one (Hu & Bentler, 1999).  

In accordance with Table 3.7, a good fit for the absolute fit indices (i.e., χ2/df and 

RMSEA) is indicated by a p-value ≤0.05 in traditional T test. By the same token, a 

reasonable fit and a mediocre fit of the absolute fit indices in Table 3.7 means p-

value is between 0.05 and 0.1 in traditional T test (Schumacker, 2016). The 

derivative fit indices (i.e., CFI and TLI) suggest the difference of the covariance 

matrices between the modified model and the proposed model. For example, a TLI 

of 0.95 means that 95% of covariance matrix is reproduced by the proposed model 

(Schumacker, 2016). Overall, four levels of fitness (Table 3.7) are used to describe 

the extent of the compatibility, i.e., good, reasonable, mediocre, and poor. 

 

Table 3.7 Fit indices for CFA in SEM for geopark 

Index Fit criteria Reference 

χ2/df Good fit: 0-2;  

Reasonable fit: 2-3; 

Mediocre fit: 3-5; 

Poor fit: ≥ 5 

Wheaton et al., 1977; Tabachnick & 

Fidell, 2007 

RMSEA Good fit: 0.00-0.05; 

Reasonable fit: 0.05-0.08; 

Mediocre fit: 0.08-0.10; 

Poor fit: ≥ 0.10 

Browne & Cudeck, 1993; MacCallum 

et al., 1996; Jackson et al., 2009; 

Bowen & Guo, 2012 

TLI Good fit: 1-0.95;  

Reasonable fit: 0.94-0.90;  

… 

Bentler & Bonett, 1980; Carlson & 

Mulaik, 1993; Hu & Bentler, 1999; 

Schreiber et. al., 2006; Bowen & Guo, 

2012 

CFI Good fit: 1-0.95;  Bentler & Bonett, 1980; Carlson & 
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Reasonable fit: 0.94-0.90;  

… 

Mulaik, 1993; Rigdon, 1996; Hu & 

Bentler, 1999; Schreiber et al., 2006; 

Jackson et al., 2009; Bowen & Guo, 

2012 

 

CFA is a “theory driven” confirmatory technique (Schreiber et al., 2006, p. 323). 

There are three common rules for improving model fit in CFA, i.e., 1) modificat ions 

are minor; 2) the modification can be explained as long as it is 

theoretically/empirically justified; and 3) the improvements do not cause significant 

changes in other model parameters (Byrne et al., 1989). To adhere to the origina l 

spirit of the GGN criteria, the number of modifications in the model should be 

minimized. For each geopark, the theoretical model (Figures 3.3 and 3.4) should be 

modified based on the relevant theoretical background and perspective. Only 

modifications theoretically justifiable are acceptable (Bowen & Guo, 2012). In 

SEM, the model fit could be raised to a very good fit if more items are deleted 

and/or more paths are added. Getting a good fit is not the only aim of SEM. It is a 

technique to confirm whether the data fits the path diagram. Researchers should not 

“game” the modification in order to maximize the model fit (Jackson et al., 2009, 

p.11) and should be prepared to accept a not good fit model result which means that 

a sustainable TCC (built by the GGN criteria) may not be achievable in the 

empirical study. If very good fit is obtained without modifications, then the 

construct/path diagram and the field data of the case study are matched in a perfect 

way. When modifications are required to confirm a model, then the performance 

(i.e., how to manage Geopark successfully according to GGN criteria) of the studied 

case can be improved in accordance with modifications of the construct/path 

diagram. 

After setting up the fit criteria, the Kaiser-Meyer-Olkin (KMO) and Bartlett’s test 

are used to test the validity of TCC scale. KMO is an index to compare the observed 

correlation coefficients with partial correlation coefficients. The KMO index 

measures the sampling adequacy and ought to be greater than 0.5 for proceeding to 

factor analysis (see Table 3.8). Bartlett’s test is calculated to determine the 

correlations between the variables. A small value of the significance level of 

Bartlett’s test indicates that the factor analysis is useful with that data.  

 



49 

 

Table 3.8 The suitability for factor analysis  

The value of KMO Suitability for conducting Factor Analysis 

≥ .90 Perfect/marvelous 

≥ .80 Meritorious 

≥ .70 Middling 

≥ .60 Mediocre 

≥ .50 Miserable 

< .50 Unacceptable 

Source: Kaiser, 1974 

 

Validity test is followed by the reliability test in CFA. The reliability of the TCC 

scale is assessed by Cronbach’s alpha coefficient. It is used to measure the interna l 

consistency of the measurement scale, examine statistical properties of scale items 

individually and in relation to the overall scale result. The acceptable minimum for 

Cronbach’s alpha was 0.60 (Nowacki, 2013).  

After validity and reliability tests, data collected in the two cases are used to verify 

the structure and components of the TCC framework using CFA in SEM. After the 

model is modified to meet the fit criteria (Table 3.7) in SEM, a revised importance-

performance analysis (IPA) (Martilla & James, 1977) was used to evaluate TCC 

and to formulate recommendations on HKGP and DXSGP based on views of the 

local community and views of visitors. IPA has been applied in a variety of purposes, 

such as destination competitiveness (Enright & Newton, 2004), policy evaluation 

(Evans & Chon, 1989), service quality measurements (Hemmasi, Strong & Taylor, 

1994), consumer satisfaction evaluation (Deng, 2007; Dewi et al., 2013; Taplin, 

2012). It is extensively used in sustainable tourism (Sheng, Simpson & Siguaw, 

2014) because it is simple and helpful in suggesting management actions for each 

indicator to increase competitiveness (Azzopardi & Nash, 2013). 

The three-step revised IPA framework includes 1) a penalty-reward contrast 

analysis (PRCA); 2) (by assuming local community and visitors are customers of 

geoparks) an impact range-performance analysis (IRPA) that uses scores of an 

attribute’s range of impact on overall customer satisfaction (RIOCS) (rather than 

attribute-importance); and 3) an analysis of the asymmetry of attribute-impact on 

overall customer satisfaction termed impact-asymmetry analysis (IAA) (Mikulić & 
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Prebežac, 2008). The first step, PRCA, was conducted to generate data inputs for 

the IRPA and IAA, which was originally developed by Brandt (1987) to identify 

value-enhancing attributes. Two sets of dummy variables were created for all 

attributes to analyze the impact of very high and very low attribute performance on 

overall satisfaction using regression analysis for every attribute (Mikulić & 

Prebežac, 2011). One set of dummy variables were coded as “1” to measure the 

very low attribute (Performance = 1) on overall satisfaction, while all other rating 

scores were marked as “0” (Performance = 2, 3, 4, and 5). All recoded attributes 

were used as independent variable of overall satisfaction. The values of Standard 

Regression Coefficient (Beta) in the SPSS output were adopted as the set of penalty 

indices. Following the same rule, the other set of dummy variables were inputted 

as “1” in SPSS to measure the very high attribute performance (Performance = 5) 

on overall satisfaction, while all other rating scores were recorded as “0” 

(Performance = 1, 2, 3, and 4) to get the reward indices. By doing so, penalty indices 

represent an incremental decrease in interviewee’s overall satisfaction in cases of 

extremely low attribute-performance, and reward indices represent an increase in 

interviewee’s overall satisfaction in case of extremely high attribute-performance 

(Mikulić & Prebežac, 2008), which can be used to obtain the range of attribute 

impact on overall customer (interviewee) satisfaction (RIOCS). The Impact Range-

performance Analysis (IRPA) is the second step to get the values of each attribute’s 

range of impact on overall customer satisfaction (RIOCS), which was arrived by 

aggregate absolute values of each attribute’s penalty index and reward index. In 

IRPA, an attribute’s dissatisfaction-generating potential (DGP) was calculated by 

dividing the attribute’s RIOCS by its penalty index, whereas RIOCS by the 

attribute’s reward index led to its satisfaction-generating potential (SGP). An 

impact-asymmetry index (IAI) for each attribute was generated by subtracting the 

attribute’s DGP from its SGP to quantify the asymmetry of an attribute’s impact on 

OCS. Then, IAA was conducted as the final step of revised IPA. Depending upon 

the degree of asymmetry of attributes’ impact on overall customer satisfaction, the 

attributes could be further subdivided into five categories: delighters (IAI > 0.4), 

satisfier (0.4 ≥ IAI > 0.1), hybrids (0.1 ≥ IAI ≥ -0.1), dissatisfiers (-0.1 > IAI ≥ -0.4) 

and frustrator (IAI < -0.4) (Mikulić & Prebežac, 2008, p. 568). In addition, to 

facilitate distinction between more or less relevant attributes in the creation of 

overall customer satisfaction, the attributes were further divided into three groups 
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according to their RIOCS: high-impact attributes (RIOCS > 0.225), medium-impact 

attributes (0.125 ≤ RIOCS ≤ 0.225) and low-impact attributes (RIOCS < 0.125) 

(Mikulić & Prebežac, 2008, p. 569). The attributes that were “delighter” or 

“satisfiers” had greater SGP than DGP and have a greater chance of increasing 

(when performing well) rather than lowering the overall customer satisfact ion 

(when performed poorly). Attributes labelled “dissatisfiers” or “frustrators” had 

greater DGP than SGP, meaning that a poor performance on these attributes had a 

great effect on lowering the overall customer satisfaction than a good performance 

had on increasing the overall customer satisfaction. For “hybrid” attributes, DGP 

was similar or equal to the SGP, indicating that a poor performance had the same 

effect on likelihood of a lower overall customer satisfaction as a good performance 

had on an increased likelihood of overall customer satisfaction. The revised IPA 

was used to analyze the data of HKGP and DXSGP in two sections, namely, s. 4.3 

and s. 5.3.  

In summary, this chapter has discussed the data collection and survey methodology, 

as well as the methodology used in verifying the structure of the TCC framework 

for geoparks, and the methodology employed to evaluate TCC in the two case 

studies. There are four steps in the research design of this study: 1) designing the 

questionnaires (s. 3.2); 2) building an index system (s. 3.3) for TCC framework; 3) 

conducting CFA to confirm whether this index system is applicable to the studied 

geoparks (s. 3.4); and 4) using revised IPA to discover out the weak areas in 

sustainable tourism development of the studied geoparks (s. 3.4). The TCC 

framework is demonstrated in the next two chapters using the cases of HKGP and 

DXSGP. 
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Chapter 4 Case Study One: TCC Evaluation of Hong Kong 

UNESCO Global Geopark 

This chapter demonstrates the tourism carrying capacity framework for geoparks 

(see s. 2.9) in HKGP. Empirical data of HKGP have been used to confirm valid ity 

of the systematic index system (see s. 3.3) for evaluation. Recommendations are 

then formulated based on outcomes from the revised IPA. 

 

4.1 Background of HKGP 

Hong Kong Geopark became National geopark of China in 2009. It was awarded 

the Global Geopark status in 2011. In 2015, after this status was revalidated, it was 

renamed as Hong Kong UNESCO Global Geopark (Geopark, 2011a). It is “a single 

entity composed of geo-areas and neighborhood areas, with around 50km2 of eight 

geo-areas (i.e., High Island Geo-area, Ninepin Group Geo-Area, Sharp Island Geo-

Area, Ung Kong Group Geo-Area, Bluff Head-Port Island Geo-Area, Tolo Channel 

Geo-Area, Double Haven Geo-Area, Tung Ping Chau Geo-Area) under the 

protection of the Country Parks Ordinance and Marine Parks Ordinance” (Figure 

4.1) (Geopark, 2011b). As mentioned, AFCD is the government body that oversees 

HKGP. 
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Figure 4.1. Geographical layout and map of HKGP. 

Source: adopted from Geopark, 2011c 

 

HKGP is managed to safeguard geological heritages, popularise geoscientif ic 

understanding and stimulate regional economy through sustainable geotourism. 

With nature conservation and education as the main goal of HKGP, facilities are 

kept to a minimum in the eight geo-areas of HKGP (Geopark, 2011b). For public 

safety and proper protection of landforms, HKGP is divided into integrated 

protection areas, special protection areas and core protection areas (Table 4.1). 
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Integrated protection areas are sites with interesting geological relics as well as 

cultural heritage and ecological attractions. Special protection areas are designated 

mainly for science-popularisation activities and educational purposes. Core 

protection areas are designated to protect the hexagonal volcanic rock columns (in 

the Ninepin Group, Ung Kong Group and Fa Shan on High Island), profile of the 

well exposed Devonian vertical sedimentary rock strata (at Bluff Head) and the rare 

red sedimentary rocks (at Port Island).  

 

Table 4.1 Integrated protection areas, special protection areas, and core protection 

areas in HKGP 

Area Characteristics/functions Examples 

Integrated 

Protection 

Area 

Comprehensive tourism facilities make these 

areas popular destinations for outings 

Lai Chi Wo, Tung 

Ping Chau, Sharp 

Island and Tai Long 

Wan of Sai Kung. 

Special 

Protection 

Area 

These areas have basic visitor facilities and are 

suitable for science-popularization activities 

Ma Shi Chau, Lai 

Chi Chong and 

High Island 

Reservoir East 

Dam. 

Core 

Protection 

Area 

These areas may have steep cliffs and 

seashores with strong waves. Thus, to protect 

the important geological heritage and for the 

safety of visitors, sightseeing is suitable only 

on calm summer days, and only boat tours 

with no land excursion are recommended. 

Fa Shan of High 

Island, Ninepin 

Group and Bluff 

Head. 

Source: Geopark, 2011d, 2011e, 2011f 

 

4.2 Structural Equation Modeling of HKGP 

4.2.1 Background Information on CFA (Local Community) 

Demographic characteristics of the respondents are shown in Table 4.2. The 
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respondents are evenly distributed between males (52.3%) and females (47.7%). 

Among them, 76.2% are married. Two largest age groups are respondents between 

45 and 54 (26.9%) and respondents above 55 (36.9%). The education level of 

respondents is evenly distributed among lower secondary or below (28.5%), upper 

secondary (26.9%) and post-secondary (29.2%). About 40% of the respondents 

have personal annual income of HK$65,000 or below (40%). With regard to 

occupation, 40% are unemployed and 25.4% are food/meal sellers. Considering 

their living areas in HKGP, 16.2% are in High Island Geo-Area, 24.6% are in Tolo 

Channel Geo-Area, 27.7% are in Double Haven Geo-Area and 27.7% are in Tung 

Ping Chau Geo-Area. Owing to lack of statistics on the socio-demographic 

characteristics of HKGP, the author cannot compare the composition of the 

respondents in this survey with that of the HKGP. 

 

Table 4.2 Demographic characteristics of local community respondents in HKGP 

 N % 

Gender   

Male 68 52.3 

Female 62 47.7 

Marital status   

Married 99 76.2 

Unmarried 31 23.8 

Age groups   

15-24 8 6.2 

25-34 21 16.2 

35-44 18 13.8 

45-54 35 26.9 

55 or above 48 36.9 

Education level   

Lower secondary or below 37 28.5 

Upper secondary 35 26.9 

Post-secondary 38 29.2 

Undergraduate 14 10.8 

Post-graduate 6 4.6 
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Annual income (HK$)   

65,000 or below 52 40.0 

65,001 – 120,000 13 10.0 

120,001 – 299,999 8 6.2 

300,000 – 499,999 6 4.6 

500,000 or above 2 1.5 

I do not want to answer this question 49 37.7 

Occupation   

Tour guide 1 0.8 

Transport provider 9 6.9 

Souvenir manufacturing/seller 5 3.8 

Unemployed 52 40.0 

Leisure-related activities providers 4 3.1 

Accommodation providers 4 3.1 

Food/meal sellers 33 25.4 

Others 22 16.9 

Living area   

High Island Geo-Area 21 16.2 

Sharp Island Geo-Area 4 3.1 

Bluff Head-Port Island Geo-Area 1 0.8 

Tolo Channel Geo-Area 32 24.6 

Double Haven Geo-Area 36 27.7 

Tung Ping Chau Geo-Area 36 27.7 

Ung Kong Group Geo-Area 0 0.0 

Ninepin Group Geo-Area 0 0.0 

Others 0 0.0 

Total 130 100.0 

 

4.2.2 CFA on the Proposed TCC Framework for HKGP from Local 

Community Perspective 

The data on importance of the 21 indicators assigned (s.3.3) by 130 members of the 

local community of HKGP were then used in CFA. Table 4.3 shows the results of 
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KMO and Bartlett’s tests. KMO is a statistical procedure which allows 

measurement of quality of correlations between variables in order to continue with 

the CFA. When running the data of HKGP in the SEM model of local community 

indicator system, the value of KMO is 0.881 (≈0.90), approximate Chi-square 

equals 1627.162 and df equals 210 (P<0.001). According to Kaiser (1974) (Table 

3.8), it is said to be “perfect” for conducting CFA. With a Cronbach’s alpha 

coefficient of 0.932, reliability of the data is high enough for the subsequent data 

analysis (Baggio & Klobas, 2011).  

 

Table 4.3 KMO and Bartlett’s test of CFA on local community perspective on the 

importance of the 21 indicators (HKGP) 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.881 

Bartlett’s Test of Sphericity        Approx. Chi-Square 1627.162 

                              df 210 

                              Sig. 0.000 

 

Twenty-one statements measured on a 5-point Likert scale, representing indicators 

in the local community model introduced above, were included in the questionna ire 

for respondents to rate on a scale from “unimportant” (a score of 1) to “very 

important” (a score of 5). Table 4.4 shows the mean and standard deviation of the 

importance scores given by the local community in HKGP. The scores of TRA, LIV, 

SCE, RES and GEO are all above 4.00. This implies that local community in HKGP 

believes it is very important to improve the transportation system (  = 4.29), living 

conditions and life quality (  = 4.18), to retain conservation on scenery/landscape 

(  = 4.08) and geological resources (  = 4.02), and to promote regional food (  

= 4.05).  

 

Table 4.4 Importance scores assigned by the local community respondents in 

HKGP 

Indicators Mean Std. deviation Indicators Mean Std. deviation 

POL 3.96 1.110 PJP 3.42 1.386 

CON 3.95 1.133 TJP 3.42 1.408 

EDU 3.76 1.238 TRAI 3.26 1.492 
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TOU 3.81 1.195 MAR 3.39 1.395 

AFF 3.84 1.173 LIV 4.18 1.171 

RES 4.05 1.048 SCE 4.08 1.097 

LEI 3.70 1.249 GEO 4.02 1.085 

ACC 3.32 1.586 BIO 3.61 1.350 

SOU 3.23 1.512 CUL 3.60 1.401 

TRA 4.29 1.110 INT 3.85 1.089 

COO 3.42 1.340    

 

Through SPSS Amos 22, the proposed structural path is applied on the data of 

HKGP. All 21 items in the path diagram (Figure 3.3) were considered during the 

first run of CFA (Figure 4.2). The overall goodness-of-fit statistics are shown in 

Table 4.5 for this path. Compared with the fit indices in Table 3.7, this structural 

path did not fit the data of HKGP because values of TLI and CFI were both less 

than 0.90. Model modification was thus required.  

 

 

Figure 4.2. Standardised estimates of the proposed community indicator model of 

HKGP. 
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Table 4.5 Overall goodness-of-fit of the proposed community indicator model of 

HKGP 

Fit Index Fit Criteria Model 

χ2/df Good fit: 0-2; Reasonable fit: 2-3; Mediocre fit: 3-5; 

Poor fit:≥5 

2.180 

RMSEA Good fit: 0.00-0.05; Reasonable fit: 0.05-0.08; 

Mediocre fit: 0.08-0.10; Poor fit: ≥0.10 

0.096 

TLI Good fit: 1-0.95; Reasonable fit: 0.94-0.90; … .817 

CFI Good fit: 1-0.95; Reasonable fit: 0.94-0.90; … .838 

 

The output (Table 4.6) in AMOS predicts the decrease in Chi-square if a single 

fixed parameter is removed from the model (Figure 3.3) by eliminating its path, 

which gives suggestions on modifications. “Par change” stands for parameter 

change. This is the actual estimate of how much the coefficient would change when 

the model is re-estimated. Modification indices (MIs) provide guidelines on how 

the path diagram should be modified to get the fit criteria (Table 3.7), such as add 

correlations among the error terms to improve the model fit. According to MIs of 

covariances in the established model (Table 4.6), the first modification is to build 

the path between e8 and e9 (M.I. = 68.356). This means Chi-square will decrease 

by 68.356 after building the path between e8 and e9 and the overall fit of the 

modified model is χ2/df=1.731; RMSEA=0.075; TLI=0.8886; and CFI=0.900. The 

value of TLI is still not high enough according to the fit indices in Table 3.7. The 

new MIs (Table 4.7) show that the next best step is to add a path between e2 and e3 

(e2<-->e3) (M.I. = 19.637) and this will improve the model fit. Table 4.9 shows the 

fit indices after adding the path between e2 and e3. 
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Table 4.6 Output of modification index after the first modification (local 

community model in HKGP) 

Covariances      M.I. Par Change Covariances       M.I. Par Change 

  

Regression 

Weights:    

M.I. Par Change Regression 

Weights:    

M.I. Par Change 
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Table 4.7 Output of modification index after the second modification (local 

community model in HKGP)  

Covariances      M.I. Par Change Covariances       M.I. Par Change 

 
 

Regression 

Weights:    

M.I. Par Change Regression 

Weights:    

M.I. Par Change 

  

 

Table 4.8 Modification on proposed community indicator model of HKGP 

Step Modification χ2/df RMSEA TLI CFI 

Proposed model 2.180 .096 .817 .838 

Model building 

1 e8<-->e9 1.731 .075 .886 .900 

2 e2<-->e3 1.626 .0744 .903 .915 
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After a two-step modification (Table 4.8), the overall goodness-of-fit (Table 4.9) is 

improved to get model fit. The fit index (χ2/df) has improved from being reasonable 

to good fit; RMSEA has improved from mediocre fit to reasonable fit; both TLI and 

CFI are now reasonable fit. Thus, the modified model (Figure 4.3) is obtained for 

giving recommendation to HKGP in Section 4.3.  

 

Table 4.9 Overall goodness-of-fit of the modified community indicator model of 

HKGP 

Fit Index Fit Criteria Model 

χ2/df Good fit: 0-2; Reasonable fit: 2-3; Mediocre fit: 3-5; Poor 

fit:≥5 

1.626 

RMSEA Good fit: 0.00-0.05; Reasonable fit: 0.05-0.08; Mediocre fit: 

0.08-0.10; Poor fit: ≥0.10 

.0744 

TLI Good fit: 1-0.95; Reasonable fit: 0.94-0.90; … .903 

CFI Good fit: 1-0.95; Reasonable fit: 0.94-0.90; … .915 

 

The situation in Tung Ping Chau Geo-site can be used to explain the path (a weak 

positive correlation of 0.4) between e2 and e3 (i.e., RES<--> LEI). Tung Ping Chau 

Geo-site is near Tung Ping Chau Marine Park where marine resources exist and 

marine-related activities are allowed. However, there are few public facilities in 

HKGP. This is because HKGP is “oriented to nature conservation and education, so 

any unnecessary facilities that could have a negative impact on the environment are 

not allowed in any of the geo-areas of the geopark.” (Geopark, 2011b) As a result, 

restaurants sometimes are used for functions such as leisure activity preparations. 

Tung Ping Chau Diving Club is a case in point. It is located in a restaurant in the 

Geo-site, where the divers gather together for preparation before diving or for 

relaxing after diving. Local people are employed to staff the geoheritage centres  

and act as geo-tour guides. Other job opportunities such as the ferry operators and 

the restaurant owners are also generated in HKGP. From the interviews, it was 

found that the local community did not discriminate between part-time or 

permanent jobs in HKGP and regarded both as important economic opportunit ies. 

This suggests that the path between e8 and e9 (i.e., PJP<--> TJP) is empirica l ly 

justified. 
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Figure 4.3. Standardised estimates of the modified community indicator model of 

HKGP. 

 

4.2.3 Background Information on CFA (Visitors) 

The demographic characteristics of visitor respondents are shown in Table 4.10. 

Males (60.3%) are more than females (39.8%). Among them, 57.8% are unmarried. 

Two largest age groups are respondents between 25 and 34 (34.1%) and respondents 

between 35 and 44 (22.7%). Visitors from Hong Kong accounted for 81% of the 

respondents. With regard to education level, 37.9% are post-secondary and 39.3% 

are undergraduates. About 20.9% of the respondents have personal annual income 

of HK$ 65,000 or below, followed by income between 120,000 and 299,999 

(20.4%). Considering their occupations, the largest group is employees of the 

private sector (37.9%). 
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Table 4.10 Demographic characteristics of visitor respondents in HKGP 

 N % 

Gender   

Male 127 60.3 

Female 84 39.8 

Marital status   

Married 89 42.2 

Unmarried 122 57.8 

Age groups   

15-24 34 16.1 

25-34 72 34.1 

35-44 48 22.7 

45-54 37 17.5 

55 or above 20 9.5 

Cultural group   

Hong Kong 171 81.0 

Korea 3 1.4 

Japan 5 2.4 

Mainland of China 17 8.1 

European 13 6.2 

Australian/New Zealand 2 0.9 

Education level   

Lower secondary or below 2 0.9 

Upper secondary 10 4.7 

Post-secondary 80 37.9 

Undergraduate 83 39.3 

Post-graduate 36 17.1 

Annual income (HK$)   

65,000 or below 44 20.9 

65,001 – 120,000 15 7.1 

120,001 – 299,999 43 20.4 

300,000 – 499,999 21 10.0 

500,000 or above 19 9.0 
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I do not want to answer this question 69 32.7 

Occupation   

Government officials 14 6.6 

Company employees/clerks 80 37.9 

Service worker or sales 33 15.6 

Agricultural and fisheries worker 4 1.9 

Self-employed 27 12.8 

Student 19 9.0 

Unemployed 20 9.5 

Others 14 6.6 

Total 211 100.0 

 

4.2.4 CFA on the Proposed TCC Framework for HKGP from Visitor 

Perspective 

The data on satisfaction level on the 18 indicators comprises values assigned (see s. 

3.3) by 211 visitors of HKGP and were then used in CFA. The value of KMO is 

0.902 (>0.90), approximate Chi-square equals 2081.187, df equals 153 (p<0.001) 

in KMO and Bartlett’s test (Table 4.11). According to Kaiser’s (1974) criteria, the 

data from visitors’ perspective on HKGP are “perfect” for conducting CFA in SEM. 

The reliability of the proposed TCC scale is supported by the value of Cronbach’s 

alpha coefficient at 0.921, which is high enough for the subsequent data analysis 

(Baggio & Klobas, 2011).  

 

Table 4.11 KMO and Bartlett’s test of CFA on visitor perspective on the 

satisfaction on the 18 indicators (HKGP) 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.902 

Bartlett’s Test of Sphericity        Approx. Chi-Square 2081.187 

                              df 153 

                              Sig. 0.000 

 

Eighteen indicators in the visitor model were provided for respondents to rate on a 

5-point Likert scale from “very dissatisfied” (a score of 1) to “very satisfied” (a 
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score of 5). Table 4.12 shows the scores given by visitor respondents in HKGP. It 

appears that most visitors chose above-the-average values (  ≥ 2.50), as the 

satisfaction level index was the highest on scenery/landscape ( = 4.21), geologica l 

resources ( = 4.17) and the lowest on the production of geoproducts ( = 3.25) in 

HKGP. 

 

Table 4.12 Satisfaction of the visitor respondents in HKGP 

Indicators Mean Std. deviation Indicators Mean Std. deviation 

SCE 4.21 0.739 RES 3.57 0.821 

GEO 4.17 0.741 LEI 3.43 0.792 

BIO 3.77 0.861 SHE 3.56 0.856 

CUL 3.72 0.812 BIN 3.45 0.921 

SEC 3.96 0.749 TOI 3.54 0.942 

CLE 3.73 0.804 TRA 3.43 0.899 

INE 3.51 0.875 HIK 3.83 0.792 

INT 3.48 0.968 SIG 3.82 0.784 

SOU 3.25 0.831 INL 3.58 0.766 

 

Running the data of HKGP by SPSS Amos 22, standardised estimates of the 

proposed model are shown in Figure 4.4. Comparing these with the fit indices 

(Table 3.7), only the most important fit index, χ2/df is mediocre fit, while other 

indices are all poor fits. The overall goodness-of-fit statistics (Table 4.13) show that 

the model (Figure 3.4) does not fit the data well and modification is thus required. 
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Figure 4.4. Standardised estimates of the proposed visitor indicator model of 

HKGP. 

 

Table 4.13 Overall goodness-of-fit statistics of proposed visitor indicator model of 

HKGP 

Fit Index Fit Criteria Model 

χ2/df Good fit: 0-2; Reasonable fit: 2-3; Mediocre fit: 3-5; 

Poor fit: ≥ 5 

3.961 

RMSEA Good fit: 0.00-0.05; Reasonable fit: 0.05-0.08; 

Mediocre fit: 0.08-0.10; Poor fit: ≥ 0.10 

.119 

TLI Good fit: 1-0.95; Reasonable fit: 0.94-0.90; … .773 

CFI Good fit: 1-0.95; Reasonable fit: 0.94-0.90; … .804 

 

According to MIs of the established model (Table 4.14), step-by-step modificat ions 

are conducted to improve the model fit following three common rules (see s. 3.4). 

The fit indices after every step of the modification are shown in Table 4.15. After 

the modification, the overall goodness-of-fit (Table 4.16) is improved. The fit index 

of χ2/df is improved from mediocre fit to good fit, RMSEA is improved from poor 

fit to mediocre fit. TLI and CFI are very close to the fit criteria (≈0.90) after the 

third step was conducted. Thus, the modified model (Figure 4.5) can be used for 

giving recommendations to HKGP (Section 4.3).  
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Table 4.14 Output of modification index (visitor model in HKGP)  

 

Covariances      M.I. Par 

Change 

Covariances       M.I. Par 

Change 

  

Regression 

Weights:    

M.I. Par 

Change 

Regression 

Weights:    

M.I. Par 

Change 
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Table 4.15 Modification on proposed visitor indicator model of HKGP 

Step Modification χ2/df RMSEA TLI CFI 

Proposed model 3.961 .119 .773 .804 

Model building 

1 e2<-->e3 3.511 .109 .808 .835 
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2 e4<-->e5 3.272 .104 .826 .852 

3 e12<-->e13 2.891 .095 .855 .878 

 

Table 4.16 Overall goodness-of-fit statistics of modified visitor indicator model of 

HKGP 

Fit Index Fit Criteria Model 

χ2/df Good fit: 0-2; Reasonable fit: 2-3; Mediocre fit: 3-

5; Poor fit:≥5 

2.891 

RMSEA Good fit: 0.00-0.05; Reasonable fit: 0.05-0.08; 

Mediocre fit: 0.08-0.10; Poor fit: ≥0.10 

.095 

TLI Good fit: 1-0.95; Reasonable fit: 0.94-0.90; … .855 

CFI Good fit: 1-0.95; Reasonable fit: 0.94-0.90; … .878 

 

 

Figure 4.5. Standardised estimates of the modified visitor indicator model of 

HKGP. 

 

As mentioned in Section 4.2.1, Tung Ping Chau Geo-site is a case used to explain 

the path between e4 and e5 (i.e., RES<--> LEI from visitors’ perspective). Next, we 

look at the path between e2 and e3 (i.e., HIK<--> SIG from visitors’ perspective) in 

Figure 4.5.As hiking is popular in Hong Kong (Cheung, 2013), the direction signs 
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and information boards in hiking routes are necessary for independent visitors in 

HKGP. This explains why visitors’ satisfaction on directional signs/information 

panels affects satisfaction on the footpaths and hiking trails in HKGP. The path 

between e12 and e13 (i.e., GEO<--> SCE from visitors’ perspective) means that 

visitors regard the geological resources as a type of natural scenery. Thus, the two 

indicators, GEO and SCE, affect each other.   

 

4.3 Revised Importance-performance Analysis (IPA) on HKGP 

4.3.1 IPA on HKGP from the View of Local Community 

(1) Penalty-reward Contrast Analysis (PRCA) from the View of Local 

Community in HKGP 

The importance level and the satisfaction level of the 21 indicators used to evaluate 

geopark management from the local community perspective (see Table 3.2) were 

measured on a Likert scale from 1 (very low, i.e., “unimportant” on the importance 

and “very dissatisfied” on the satisfaction) to 5 (very high, i.e., “very important on 

the importance and “very satisfied” on the satisfaction). PRCA was first conducted 

and the results are presented in Table 4.17. 
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Table 4.17 PRCA result (from the view of local community in HKGP)  

 Attributes 
Satisfaction Importance 

Penalty indices Reward indices 
mean sd mean sd 

1 Engage local communities in geopark policy making 2.750  1.164  3.953  1.110  0.111  -0.281  

2 Engage local communities in conservation activities 2.917  1.283  3.969  1.125  0.087  -0.120  
3 Engage local communities in geopark education activities 2.990  1.179  3.762  1.238  -0.033  -0.143  
4 Engage local communities in geotourism activities 3.095  1.229  3.823  1.191  0.142  0.074  

5 Promote regional agricultural/forestry/fishery products 2.717  1.292  3.823  1.171  0.154  0.091  
6 Promote regional food/meals 2.933  1.352  4.031  1.049  0.037  -0.147  

7 Promote regional leisure/recreational business 2.948  1.350  4.069  4.669  0.009  0.019  
8 Promote regional hostel business 2.545  1.300  3.295  1.578  0.451  -0.276  
9 Promote local handicraft products 2.622  1.304  3.238  1.498  -0.080  0.322  

10 Improve the transportation system 2.717  1.361  4.308  1.077  0.095  -0.108  
11 Provide formal contract between HKGP and local partners 2.700  1.185  3.408  1.304  -0.022  -0.131  

12 Provide new permanent job positions 2.531  1.085  3.411  1.384  -0.136  0.126  
13 Provide new temporary job positions 2.632  1.111  3.400  1.407  0.060  0.051  
14 Provide training program 2.770  1.309  3.246  1.484  -0.151  -0.108  

15 Provide marketing information 2.673  1.170  3.395  1.377  -0.163  0.060  
16 Improve living conditions and life quality 2.914  1.289  4.177  1.164  0.089  0.072  

17 Conservation on scenery/landscape (e.g. vegetation, air, noise) 3.008  1.284  4.085  1.086  -0.055  -0.005  
18 Conservation on geology resource (e.g. rocks) 3.204  1.226  4.008  1.060  -0.016  0.091  
19 Conservation on biology resource (e.g. animals) 3.094  1.175  3.592  1.345  -0.034  -0.142  

20 Conservation on culture resource 2.790  1.182  3.623  1.382  0.162  -0.066  
21 Communication with tourists 3.470  1.200  3.808  1.128  -0.256  -0.017  
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(2) Impact Range-performance Analysis (IRPA) from the View of Local 

Community in HKGP 

After obtaining the penalty index and reward index (Table 4.17) for each attribute, 

the next step was to perform the IRPA. Specifically, absolute values of each 

attribute’s penalty index and reward index were aggregated to arrive at an indicator 

of each attribute’s range of impact on overall customer satisfaction (RIOCS). Then 

the attribute’s dissatisfaction-generating potential (DGP), satisfaction-genera t ing 

potential (SGP), and impact asymmetry index (IAI) (Table 4.18) were calculated. 
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Table 4.18 Impact on satisfaction indices (from the view of local community in HKGP) 

Id Attributes RIOCS DGP SGP IAI 

1 Engage local communities in geopark policy making 0.392  0.283  0.717  0.434  
2 Engage local communities in conservation activities 0.207  0.420  0.580  0.159  

3 Engage local communities in geopark education activities 0.176  0.188  0.813  0.625  
4 Engage local communities in geotourism activities 0.216  0.657  0.343  -0.315  
5 Promote regional agricultural/forestry/fishery products 0.245  0.629  0.371  -0.257  

6 Promote regional food/meals 0.184  0.201  0.799  0.598  
7 Promote regional leisure/recreational business 0.028  0.321  0.679  0.357  

8 Promote regional hostel business 0.727  0.620  0.380  -0.241  
9 Promote local handicraft products 0.402  0.199  0.801  0.602  
10 Improve the transportation system 0.203  0.468  0.532  0.064  

11 Provide formal contract between HKGP and local partners 0.153  0.144  0.856  0.712  
12 Provide new permanent job positions 0.262  0.519  0.481  -0.038  

13 Provide new temporary job positions 0.111  0.541  0.459  -0.081  
14 Provide training program 0.259  0.583  0.417  -0.166  
15 Provide marketing information 0.223  0.731  0.269  -0.462  

16 Improve living conditions and life quality 0.161  0.553  0.447  -0.106  
17 Conservation on scenery/landscape (e.g. vegetation, air, noise) 0.060  0.917  0.083  -0.833  

18 Conservation on geology resource (e.g. rocks) 0.107  0.150  0.850  0.701  
19 Conservation on biology resource (e.g. animals) 0.176  0.193  0.807  0.614  
20 Conservation on culture resource 0.228  0.711  0.289  -0.421  

21 Communication with tourists 0.273  0.938  0.062  -0.875  
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(3) Impact-asymmetry Analysis (IAA) from the View of Local Community in 

HKGP 

As indicated in the revised IPA framework outlined above (see s. 3.4), the third step 

involved an analysis of asymmetric effects in the creation of overall customer 

satisfaction by conducting an IAA. As shown in Figure 4.6, recommendations on 

HKGP from the viewpoints of the local community are given in Table 4.19 

according to the 21 attributes.  

 

 

Figure 4.6. Impact-asymmetry analysis (IAA) (from the view of local community 

in HKGP). 
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Table 4.19 General recommendations on HKGP (from the view of local community)  

Impact 

asymmetry 

Impact 

range 
Id Attribute Recommendation 

Delight 

Low 18 Conservation on geology resource (e.g. rocks) 

Performing well, keep up the good work 

and need continued investment.  

 

Medium 

3 Engage local communities in geopark education 

6 Promote regional food/meals 

11 Provide formal contract between HKGP and local partners 

19 Conservation on biology resource (e.g. animals) 

High 
1 Engage local communities in geopark policy making 

9 Promote local handicraft products 

Satisfier 

Low  7 Promote regional leisure/recreational business 

Medium  2 Engage local communities in conservation activities 

High  - - 

Hybrid 

Low 13 Provide new temporary job positions The performance is average, neither 

adversely nor favourably viewed; can 

maintain current performance and it is not 

prioritized for improvement. 

Medium  10 Improve the transportation system 

High  12 Provide new permanent job positions 

Dissatisfier 

Low  - - 

Be prioritized for improvement. Medium  
4 Engage local communities in geotourism activities 

16 Improve living conditions and life quality 

High  5 Promote regional agricultural/forestry/fishery products 
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8 Promote regional hostel business 

14 Provide training program 

Frustrator 

Low  17 Conservation on scenery/landscape (e.g. vegetation, air, noise) 

Medium  15 Provide marketing information 

High  
20 Conservation on culture resource 

21 Communication with tourists 
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4.3.2 IPA on HKGP from the View of Visitors  

(1) Penalty-reward Contrast Analysis (PRCA) from the View of Visitors in 

HKGP 

Similar to the local community questionnaire, attribute-performance and overall 

satisfaction with visitors offered by HKGP were measured on a Likert scale from 1 

(very low, i.e., “very dissatisfied” on the satisfaction and “unimportant” on the 

importance) to 5 (very high, i.e., “very satisfied” on the satisfaction and “very 

important on the importance).  

PRCA was first conducted to generate data inputs for the IRPA and IAA. Similar to 

the analysis in Section 4.3.1, two sets of dummy variables were created for 18 

attributes (Table 3.3) to measure the impact of extremely low performance on 

overall customer satisfaction (penalty indices) and the impact of high performance 

on overall customer satisfaction (reward indices). A multiple regression analysis 

was then conducted using the two sets of dummy variables, following the same 

process as in Section 4.3.1. The PRCA results are presented in Table 4.20. 
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Table 4.20 PRCA result (from the view of visitors in HKGP)  

 Attributes 
Satisfaction Importance 

Penalty indices Reward indices 
mean sd mean sd 

1 Scenery/landscape (e.g. vegetation, air, noise) 4.176  0.761  4.407  0.761  -0.031  -0.048  

2 Geology source (e.g. rocks) 4.163  0.755  4.311  0.792  -0.225  0.075  

3 Biology resource (e.g. animals) 3.780  0.884  4.251  0.775  -0.321  -0.083  

4 Culture resource 3.696  0.851  3.951  0.915  -0.060  0.069  

5 Security and safety 3.908  0.839  4.157  0.847  0.294  0.045  

6 Cleanliness/tidiness 3.707  0.842  4.157  0.809  -0.106  -0.098  

7 Geopark ranger/warden service 3.565  0.894  3.717  0.950  -0.141  0.143  

8 Tourist behavior (e.g. littering, graffiti on rocks) 3.422  0.999  4.054  0.918  0.611  -0.013  

9 The production of geoproducts (e.g. food &handicrafts) 3.248  0.850  3.043  1.128  -0.128  -0.058  

10 Restaurants/shops 3.596  0.814  3.500  0.992  0.092  0.143  

11 Leisure/recreational equipment 3.415  0.868  3.257  1.050  0.116  0.014  

12 Shelters and pavilions 3.519  0.914  3.546  0.988  -0.006  0.019  

13 Litter bins and garbage handling 3.452  0.979  3.791  0.992  -0.006  -0.114  

14 Toilets 3.481  0.978  4.054  0.870  -0.156  0.035  

15 Convenience of transportation and parking 3.401  0.979  3.723  1.010  -0.070  0.051  

16 Footpaths and hiking trails 3.845  0.806  3.954  0.872  -0.110  0.094  

17 Directional signs/Information panels 3.837  0.810  4.020  0.858  0.070  0.018  

18 Communication with the locals 3.625  0.815  3.566  0.933  -0.122  0.061  
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(2) Impact Range-performance Analysis (IRPA) from the View of Visitors in 

HKGP 

After obtaining the penalty index and reward index (Table 4.20) for each attribute, 

IRPA was performed as step two. Following the same rule as Section 4.3.1, each 

attribute’s range of impact on overall customer satisfaction (RIOCS), 

dissatisfaction-generating potential (DGP), satisfaction-generating potential (SGP) 

and impact asymmetry index (IAI) were calculated (Table 4.21). 
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Table 4.21 Impact on satisfaction indices (from the view of visitors in HKGP) 

 Attributes RIOCS DGP SGP IAI 

1 Scenery/landscape (e.g. vegetation, air, noise) 0.079  0.392  0.608  0.215  

2 Geology source (e.g. rocks) 0.300  0.750  0.250  -0.500  

3 Biology resource (e.g. animals) 0.404  0.795  0.205  -0.589  

4 Culture resource 0.129  0.465  0.535  0.070  

5 Security and safety 0.339  0.867  0.133  -0.735  

6 Cleanliness/tidiness 0.204  0.520  0.480  -0.039  

7 Geopark ranger/warden service 0.284  0.496  0.504  0.007  

8 Tourist behavior (e.g. littering, graffiti on rocks) 0.624  0.979  0.021  -0.958  

9 The production of geoproducts (e.g. food &handicrafts) 0.186  0.688  0.312  -0.376  

10 Restaurants/shops 0.235  0.391  0.609  0.217  

11 Leisure/recreational equipment 0.130  0.892  0.108  -0.785  

12 Shelters and pavilions 0.025  0.240  0.760  0.520  

13 Litter bins and garbage handling 0.120  0.050  0.950  0.900  

14 Toilets 0.191  0.817  0.183  -0.634  

15 Convenience of transportation and parking 0.121  0.579  0.421  -0.157  

16 Footpaths and hiking trails 0.204  0.539  0.461  -0.078  

17 Directional signs/Information panels 0.088  0.795  0.205  -0.591  

18 Communication with the locals 0.183  0.667  0.333  -0.333  
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(3) Impact-asymmetry Analysis (IAA) from the View of Visitors in HKGP 

The third step, impact-asymmetry analysis (IAA) was then conducted as the IAA 

(Section 4.3.1). An impact-asymmetry index (IAI) for each attribute was generated 

by subtracting the attribute’s DGP from its SGP. As shown in Figure 4.7, the 

recommendations on HKGP based on view of visitors are given in Table 4.22 

according to the 18 attributes. Detailed action plans are suggested in the next section.  

 

 

Figure 4.7. Impact-asymmetry analysis (IAA) (from the view of visitors in HKGP). 

 

Table 4.22 General recommendations on HKGP (from the view of visitors)  

Impact 

asymmetry 

Impact 

range 
Id Attribute Recommendation 

Delight 
Low  

12 Shelters and pavilions Performing well, 

keep up the good 

work and need 

continued 

13 
Litter bins and garbage 

handling 

Medium  - - 
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High  - - investment. 

 

Satisfier 

Low  1 
Scenery/landscape (e.g. 

vegetation, air, noise) 

Medium  -  

High  10 Restaurants/shops 

Hybrid 

Low -  The performance 

is average, neither 

adversely nor 

favourably 

viewed; can 

maintain current 

performance and 

it is not priorit ized 

for improvement. 

Medium  

4 Culture resource 

6 Cleanliness/tidiness 

16 
Footpaths and hiking 

trails 

High 7 
Geopark ranger/warden 

service 

Dissatisfier 

Low  15 

Convenience of 

transportation and 

parking 

Be prioritized for 

improvement. 

 

Medium 

9 

The production of 

geoproducts (e.g. food 

&handicrafts) 

18 
Communication with the 

locals 

High  - - 

Frustrator 

Low  17 
Directional 

signs/Information panels 

Medium 
11 

Leisure/recreational 

equipment 

14 Toilets 

High 

2 
Geology source (e.g. 

rocks) 

3 
Biology resource (e.g. 

animals) 

5 Security and safety 
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8 
Tourist behavior (e.g. 

littering, graffiti on rocks) 

 

 

4.4 Recommendations on HKGP 

After conducting the SEM and IPA, this section reviews all indicators in SEM and 

attributes in IPA (Table 4.23). Recommendations are also made for HKGP (Table 

4.24). 

 

Table 4.23 The impact range and asymmetry of SEM indicators and IPA attributes 

on HKGP (from the view of local community and visitors) 

Indicators (in SEM) / Attributes (in IPA) Action 

plan 

Factors in SEM Items in 

SEM 

Id Impact 

asymmetry 

Impact 

range 

 

ECC 

in 

LIS  

RES 

in 

VIS  

BIO L 19 Delighter Medium  1 

V 3 Frustrator High 

GEO L 18 Delighter Low 2 

V 2 Frustrator High 

SCE L 17 Frustrator Low 3 

V 1 Frustrator High 

CUL L 20 Frustrator High 4 

V 4 Hybrid Medium 

HUM 

in VIS 

INT L 21 Frustrator High 5 

V 8 Frustrator High 

PCC 

in 

LIS 

 

FAC 

in 

VIS 

 

RES L 6 Delighter Medium 6 

 V 10 Satisfier High 

LEI L 7 Satisfier Low 7 

V 11 Frustrator Medium 

SOU L 9 Delighter High 8 

V 9 Dissatisfier Medium 

TRA L 10 Hybrid Medium 9 
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V 15 Dissatisfier Low 

Only by local community  

PCC 

in LIS 

 AFF L 5 Dissatisfier High 10 

ACC L 8 Dissatisfier High 11 

COO L 11 Delighter Medium 12 

PJP L 12 Hybrid High 13 

TJP L 13 Hybrid Low 14 

TRAI L 14 Dissatisfier High 15 

MAR L 15 Frustrator Medium 16 

SCC 

in LIS 

 

POL L 1 Delighter High 17 

CON L 2 Satisfier Medium 18 

EDU L 3 Delighter Low 19 

TOU L 4 Dissatisfier Medium 20 

ECC in 

LIS 

LIV L 16 Dissatisfier Medium 21 

Only by Visitors 

 FAC 

in 

VIS 

HIK V 16 Hybrid Medium 22 

SIG V 17 Frustrator Low 23 

SHE V 12 Delighter Low 24 

BIN V 13 Delighter Low 25 

TOI V 14 Frustrator Medium 26 

HUM 

in VIS 

SEC V 5 Frustrator High 27 

CLE V 6 Hybrid Medium 28 

INE V 7 Hybrid High 29 

INL V 18 Dissatisfier Medium 30 

 

 

Table 4.24 Recommendations on HKGP  

 Criteria Suggestions on HKGP with respect to the GGN criteria  

1 BIO A delighter for local community with medium impact, but a 

frustrator for visitors with high impact. This means visitors are not 

satisfied with the biological resources in HKGP though they think 

it is important. Related authorities in HKGP should provide more 
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information (e.g. in the form of information panels) on the flora 

and fauna found in the Park.  

2 GEO A frustrator for visitors with high impact while a delighter for 

local community with low impact. Local community is proud of 

the geological resources in HKGP and the visitors also think that 

the geological resources are very important. However, visitors are 

not satisfied with geological resources in the Park. Related 

authorities in HKGP should conduct survey to find out why 

visitors are dissatisfied.  

3 SCE A high impact frustrator for visitors but a low impact frustrator for 

the local community. Local community thinks that the quality of 

scenery is not important to the Park. As a result, related authorit ies 

in HKGP should devote more resources to educate the local 

community on the importance of conserving the 

scenery/landscape to make sure the local community does not 

over exploit the precious geological resources. On the other hand, 

visitors think that the scenery/landscape is very important but they 

are not satisfied with the scenery/landscape. Survey should be 

conducted to find out the reason why the visitors are frustrated 

about the scenery/landscape in HKGP.  

4 CUL A hybrid (very close to satisfier) for visitors with medium impact 

(very close to low impact), but for local community, it is a 

frustrator with high impact (very close to medium impact). This 

shows that the local community agrees that the local culture is 

important but visitors are not very interested in it. Therefore, 

cultural renaissance to rejuvenate the local culture (see Figure 4.8) 

in the Park is recommended. By doing so, local culture, such as 

traditional clothing and farming tools can be displayed to visitors 

in visitor center. This can be a cultural attraction to the visitors. 

These clothing and equipment can also be marketed as souvenirs 

from the Park. In this way, culture resource can be used to 

contribute to local economy. 
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 5 INT  High impact frustrator for both local community and visitors. This 

means i) local community agrees that maintaining communica t ion 

with visitors is important; and ii) visitors are not satisfied with 

other visitors’ behavior (e.g. littering, graffiti on rocks). It is 

suggested that more interaction opportunities between local 

community and visitors should be made available, such as hiring 

local people to work in the Park. To curb visitors’ poor behaviour, 

members of the local community can be recruited and trained to 

police visitor behaviour.  

6 RES A delighter for local community with medium impact while a 

satisfier for visitors with high impact (very close to medium 

impact). As both local community and visitors are satisfied or 

quite satisfied with the current provision of restaurants and shops 

in HKGP, there is no need to establish more of such facilities in 

the Park. 

7 LEI A satisfier for local community with low impact while a frustrator 

for visitors with medium impact (but closer to the low impact 

end). LEI does not have high impact on local community and 

visitors. So there is no imminent need to increase the 

leisure/recreational opportunities in HKGP. One possible reason 

for visitor frustration is the lack of appropriate facilities.  For 

example, even though diving is a leisure activity in HKGP, Tung 

Ping Chau Diving Club does not have its own shop space but is 

located inside a restaurant instead. There is also no proper 

changing room for use by divers. While divers (visitors) may 

suffer inconvenience, customers (also visitors) of the restaurant 

may also be disturbed. This may be a reason for the low level of 

visitor satisfaction on LEI. According to the GGN criteria, 

providing leisure/recreational opportunities is one evaluation 

criterion. Even if it is not the main purpose of a geopark, a 

minimum level of service quality for leisure activities should be 

maintained. Thus, it is recommended that specific facilities for 

diving, such as changing room and shower room should be made 
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available. 

8 SOU A delighter for local community with high impact while a 

dissatisfier (very close to frustrator) for visitors with medium 

impact. This means local community thinks that souvenirs play an 

important role in tourism development and they are satisfied with 

the current situation. But visitors are dissatisfied in this aspect. 

Thus, to better satisfy visitors, more souvenirs should be designed 

and produced, such as mugs and key holders with the iconic 

hexagonal volcanic rock columns. The sale of these souvenirs 

may further boost local community’s income.   

9 TRA A hybrid (very close to satisfier) for local community with 

medium impact (close to high impact) while a dissatisfier (close 

to hybrid) for visitors with low impact (close to medium impact). 

Although visitors were not satisfied with transportation in the 

Park in 2015 (the year of survey), it has improved since. For 

example, ferry service linking Ma Liu Shui Pier with Lai Chi Wo 

Village has been provided since 2016 (LC, 2016). Thus, there was 

an improvement in transportation facilities for visiting the Park.  

10 AFF A dissatisfier for local community with high impact. This suggests 

that local community wants to get more benefits from running 

agricultural/forestry/fishery related businesses. For example, 

agricultural and fishery related activities and products, such as 

dried fish and shrimp paste can be promoted to HKGP visitors. 

Such a measure can help develop the relevant business and bring 

revenue to the local community. It is a display of local culture as 

well. The government should help in marketing AFF products, by 

steps such as publicising them in official websites/tourism-related 

websites.  

11 ACC A dissatisfier for local community with high impact. This shows 

that local community regards the availability of accommodation 

as important but they are dissatisfied with the current situation. 

The demographic characteristics (Table 4.10) show that 81% of 

visitors in HKGP are from Hong Kong. They usually take a day 
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trip in the Park and do not stay overnight. Moreover, many areas 

of HKGP do not have electricity and water supply. So it is difficult 

to develop traditional accommodation, such as hotels, in HKGP. 

Camping can be a flexible alternative, however. Local community 

can be empowered to run camping centres in specific areas. This 

should improve satisfaction on ACC.  

12 COO A delighter for local community with medium impact. The local 

community is satisfied with opportunities for cooperation 

between the geopark management and local businesses. For 

example, the local restaurants are listed and promoted in the 

geopark website, members of the local community get jobs in 

geopark-related activities and geo-conservation is promoted by 

local partners. 

13 PJP A hybrid for local community with high impact (close to medium 

impact). This implies that the local community will welcome 

more permanent job positions. More permanent jobs should be 

provided to the local people in HKGP, such as to employ them in 

the information center. 

14 TJP A hybrid for local community with low impact (close to medium 

impact). Local community views TJP as less important than PJP 

so efforts should be focused on making available more PJP. 

15 TRAI A dissatisfier for local community with high impact. As an 

imminent issue, related organisations in HKGP, such as visitor 

centres, should provide more training programmes to the local 

community, such as how to increase income by producing local 

agricultural/forestry/fishery products and how to run 

leisure/recreational businesses in HKGP. 

16 MAR A frustrator for local community with medium impact (very close 

to high impact). Geopark managers and government should help 

local business owners to do marketing, for example, by providing 

marketing information for local restaurants owners. Now, in the 

official website of HKGP, there is a webpage 

(https://www.geopark.gov.hk/en_s4a.htm) recommend ing 
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different local partners, such as restaurants and cafes to the web 

surfers. Thus if similar studies are conducted in the future, it is 

expected that local communities’ satisfaction on this indicator will 

be improved.   

17 POL A delighter for local community with high impact. There were 

conflicts between local community and government in Tung Ping 

Chau in 2012 and Lai Chi Wo in 2014 (see s. 2.7). After that, the 

government started to respond to the local communities’ requests. 

Public transport, power and water supply to some remote areas in 

the Park were provided by the government. Now, the local 

community is satisfied with its engagement in geopark policy-

making process.  

18 CON A satisfier for local community with medium impact. This shows 

that local community is satisfied with current conservation of 

HKGP and their involvement in conservation activities in HKGP. 

Local community also thinks that the physical-ecologica l 

environment is well preserved in HKGP. Current conservation 

policies should be maintained, for example, important geologica l 

sites are legally protected under the Country Parks Ordinance and 

Marine Parks Ordinance.  

19 EDU A delighter for local community with low impact. This shows that 

local community is very satisfied with educational opportunit ies 

provided although they don’t think these opportunities are 

important. However, related authorities and organisations in 

HKGP should still provide them with free education programmes 

such as the importance of protecting geological resources in 

HKGP.  

20 TOU A dissatisfier for local community with medium impact (very 

close to high impact). The local community is dissatisfied with its 

engagement in geotourism activities. More job opportunities such 

as being tour guides, hostel and leisure/recreational business 

operators should be provided to them.   

21 LIV A dissatisfier for local community with medium impact. 



91 

 

Regarding their dissatisfaction, how to improve local 

community’s living conditions (the water supply and electric ity 

supply) should always be attended to.  

22 HIK A hybrid for visitors with medium impact (close to high impact). 

The medium impact implies it is not an imminent issue. 

23 SIG A frustrator for visitors with low impact. Current directiona l 

signs/information panels (Figure 4.8) in the Park are informative, 

as they show the distance and the time to the destinations in both 

English and Chinese. Why visitors think it is a frustrator is not 

known and needs further investigation. But because of its low 

impact, it is not an imminent issue even though visitors regard it 

as a frustrator. 

24 SHE A delighter for visitors with low impact. The current provision of 

the shelters and pavilions is considered satisfactory by visitors. 

Any other facilities that could have a negative impact on the 

environment must be assessed carefully before they are set up in 

HKGP. Visitors are satisfied with the total number and current 

conditions of shelters and pavilions. Thus, there is no immed iate 

need to build more shelters and pavilions in the short term. 

25 BIN A delighter for visitors with low impact (very close to medium 

impact). The visitors are satisfied with the provision of litter bins 

(Figure 4.11) and waste management in HKGP and they are not 

too important. 

26 TOI A frustrator for visitors with medium impact. As a frustrator, toilet  

facilities (Figure 4.12) should be improved in HKGP. 

27 SEC A frustrator for visitors with high impact. Providing 

security/safety facilities, such as emergency phones in the Park 

will make the visitors feel more secure and it is of high 

importance. 

28 CLE A hybrid for visitors with medium impact. Cleanliness/tidiness in 

HKGP is acceptable, but further improvement is still desirable. 

29 INE A hybrid for visitors with high impact. Related organisations in 

HKGP should train more members of the local community as 
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geopark rangers, education centre interpreters and tour guides. On 

one hand, this can improve the livelihood of the local community 

and on the other hand, local community is given more 

opportunities to interact with visitors. 

30 INL Dissatisfier for visitors with medium impact. Communica t ion 

between locals and visitors should be improved in HKGP. The 

dissatisfaction partly comes from the small population still living 

in the Park. Thus, there are not so many opportunities for visitors 

to communicate with local people, for example, inquiring the 

direction. The action plan for INL can be integrated with that for 

INE. If more job positions can be provided to local people, such 

as geopark rangers, not only can local community get income 

from these jobs, visitors will have greater satisfaction on this 

indicator in the future. 

 

 

Figure 4.8. Hakka Culture shown in Kat O Geoheritage Centre in Double Heaven 

Geo-Area.  

 

 

http://www.baidu.com/link?url=BvknSxiTqdSy1eZk_0YTpGyDsYFMjIcAPldv-ev-z75-hkIMoujgkkWrefPDGbbI
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Figure 4.9. Members of Tung Ping Chau Diving Club and visitors relax in a 

restaurant. 

 
 
 
 

 

Figure 4.10. Directional signs of hiking trails and information panels in HKGP. 
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Figure 4.11. Waste and recycling bin (Ma Shi Chau, Tolo Channel Geo-Area). 

 

 

 

 

Figure 4.12. Toilet in Tung Ping Geo-Area. 

 

In summary, this chapter contains the empirical study on HKGP using SEM and 

IPA. Appropriate responses have been suggested as far as possible.  

http://www.baidu.com/link?url=BvknSxiTqdSy1eZk_0YTpGyDsYFMjIcAPldv-ev-z75-hkIMoujgkkWrefPDGbbI
http://www.baidu.com/link?url=BvknSxiTqdSy1eZk_0YTpGyDsYFMjIcAPldv-ev-z75-hkIMoujgkkWrefPDGbbI
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Chapter 5 Case Study Two: TCC Evaluation on Danxiashan Global 

Geopark (Guangdong, China) 

This chapter uses DXSGP as the second case to demonstrate the feasibility of the 

modified TCC framework (see s 2.9 Tourism Carrying Capacity Framework for 

Geoparks) for geoparks and recommendations deduced with revised IPA are made.   

 

5.1 Background of DXSGP 

Danxiashan Geopark (Longitudes of 113 º 36’ 25’ ’E, 113 º 47’ 53’ ’ E and between 

Latitudes of 24 º 51’ 48’ ’ N, 25 º 04’ 12’ ’ N) was awarded Global Geopark status 

in 2004. It is in the northeast suburbs of Shaoguan City, Guangdong Province, China. 

It has an area of 292 square kilometers and is composed of five geo-areas, two 

scenic belts (i.e., Danxia Geo-area, Shaoshi Geo-Area, Bazhai Geo-Area, 

Feihuashui Geo-Area, Xianrenji Geo-Area, Jinjiang scenic belt, Zhenjiang scenic 

belt) and 81 square kilometers buffer zone (Figure 5.1). Danxia Geo-area has been 

opened to the public as an integrated protected area which is a developed tourist 

area with convenient transportation facilities and high research value on various 

aspects, such as on the Danxia landform and sustainable tourism development.  

Bazhai Geo-Area and Jinjiang scenic belt are developed mainly for sightsee ing 

based on natural resources, as a special protected area. The other three geo-areas 

(i.e Shaoshi Geo-Area, Feihuashui Geo-Area, Xianrenji Geo-Area) and Zhenjiang 

scenic belt are well protected and have not been opened to public visitors. 

http://www.danxiashan.org.cn/
http://www.danxiashan.org.cn/
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Figure 5.1. Geographical layout and map of DXSGP.  

Source: adopted from http://www.danxiashan.org.cn/ 

 

The development goals of DXSGP are to protect the geological landform relics, the 

integrity of the ecological environment, and the diversity of plant and animal 

species in the geopark, so as to maintain its development for it to become an 

international base for scientific research, popular science education and geologica l 

travels. To achieve the goals, DXSGP is divided into the central protected zone, the 

scientific education base, Xiafu production and experiment zone, and the buffering 

protected zone (Table 5.1).  
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Table 5.1 The zoning and zone functions in DXSGP 

Zone  Characteristics/functions Examples 

The Central 

Protected 

Zone 

The highest area of Mount 

Danxiashan; free from human 

activity; the natural environment 

is well protected. 

The Jinguiyan Central 

Protected Zone of Ecology, 

Geology and Physiognomy 

(40km²); Dashishan Ventral 

Protected Zone of Geology 

and Physiognomy (25km²).  

The Base 

for 

Scientific 

Education 

of 

Danxiashan 

Developed tourist area with 

convenient transportation and 

high scientific research value on 

various aspects, such as on 

Danxia landform and on 

sustainable tourism 

development.  

The north part area centering 

around Zhanglao Peak, with 

an area of 29 km².  

Xiafu 

Production 

and 

Experiment 

Zone 

Traditional agricultural area; 

planned to be an area for 

ecological tourism.  

The largest riverside plain in 

the protected zone with a 

planned area of 23 km². 

The 

BufferZone 

An area to protect the typical 

geology and physiognomy, and 

forest conservation. 

The Off-lying Buffer Zone of 

Shaoshi Mountain (35km²); 

The Off-lying Buffer 

Protected Zone of Dashi 

Mountain (55km²); The 

Buffer Protected Zone of 

Aizhai (43km²); The buffer ing 

Protected Zone of Sun Rock 

(10km²) Fenghuoling 

Ecological Recovering Area 

of the Buffer Zone (30km²). 

Source: Peng, 2004 
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On the first list of UNESCO Global Geoparks, DXSGP is also a National Park, 

National Nature Reserve, National AAAAA Tourist Attraction and World Natural 

Heritage. There are more than 600 geomorphological landscapes represented by 

peaks, castles, walls and pillars within the geopark.  

Danxiashan Management Committee of the Shaoguan City oversees DXSGP and 

operations of Danxiashan Tourism Investment and Management Co. Ltd. The 

Committee cooperates with other stakeholders such as Xianglong Lake Cruises Co. 

Ltd., River Mountain Tourism Development Co. Ltd., Danxiashan Cable Car Co. 

Ltd., Tour Centre of Danxaishan Bamboo Raft Drifting, Sex Culture Museum of 

China, Danxiashan Villa, Hong Jinwan Hot Springs Hotel, Yuanse Inn and Love 

Bean Orchid Hall Hostel. According to the Danxiashan Masterplan 2011-2025, 

there are 12,670 residents in 14 villages and 3.28 million tourists in 2015 and the 

predicted visitor number is 10 million per year (Danxiashan, 2013). 

 

5.2 Structural Equation Modeling of DXSGP 

5.2.1 Background Information on CFA (Local Community) 

The demographic characteristics of respondents (Table 5.2) show they are evenly 

distributed between males (50.6%) and females (49.4%). Most are married (72.5%). 

Approximately 72.6% of the local communities are between 25 to 44 years old. 

With regard to education level, 25.1% are upper secondary, 36.9% are post-

secondary and 33.3% are undergraduates. In terms of annual income, the two 

dominant income categories are below RMB 20,000 (36.1%) and from RMB 

20,001 to 40,000 (21.6%). Occupations of respondents are also evenly distributed 

in the following sectors: accommodation provision (16.5%), tour guiding sector 

(14.5%), catering service (13.3%), souvenir manufacturing/seller (11.4%) and 

unemployed (14.9%). Transport providers (4.3%) and leisure-related activit ies 

providers (3.9%) are the two smallest categories. In terms of living areas, 

approximately 69.4% of respondents live in Danxia Geo-area. 

 

Table 5.2 Demographic characteristics of local community respondents in DXSGP  

 N % 
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Gender   

Male 129 50.6 

Female 126 49.4 

Marital status   

Married 185 72.5 

Unmarried 70 27.5 

Age groups   

15-24 23 9.0 

25-34 93 36.5 

35-44 92 36.1 

45-54 39 15.3 

55 or above 8 3.1 

Education level   

Lower secondary or below 12 4.7 

Upper secondary 64 25.1 

Post-secondary 94 36.9 

Undergraduate 85 33.3 

Post-graduate 0 0.0 

Annual income (RMB)   

20,000 or below 92 36.1 

20,001 – 40,000 55 21.6 

40,001 – 65,000 15 5.9 

65,001 – 120,000 9 3.5 

120,001 – 299,999 5 2.0 

299,999 or above 0 0.0 

I do not want to answer this question 79 31.0 

Occupation   

Tour guide 37 14.5 

Transport provider 11 4.3 

Souvenir manufacturing/seller 29 11.4 

Unemployed 38 14.9 

Leisure-related activities providers 10 3.9 

Accommodation providers 42 16.5 
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Food/meal sellers 34 13.3 

Others 54 21.2 

Living area   

Danxia Geo-Area 177 69.4 

Bazhai Geo-Area 18 7.1 

Feihuashui Geo-Area 2 0.8 

Shaoshi Geo-Area 1 0.4 

Xianrenji Geo-Area 0 0.0 

Jinjiang Scenic Belt 41 16.1 

Zhenjiang Scenic Belt 1 0.4 

Total 255 100.0 

 

5.2.2 CFA on the Proposed TCC Framework for DXSGP from Local 

Community Perspective 

The data on the importance level of the 21 indicators, i.e. values assigned by these 

255 from the local communities were collected for CFA. In KMO and Bartlett’s test 

(Table 5.3), the value of KMO is 0.935 (>0.90), approximate Chi-square equals 

4049.483, df equals 210 (P<0.001). According to Kaiser’s (1974) criteria (Table 

3.8), it is said to be “perfect” for conducting CFA. The reliability of the proposed 

TCC scale is evident from the value of Cronbach’s alpha coefficient 0.957, which 

is high enough for subsequent data analysis (Baggio & Klobas, 2011). 

 

Table 5.3 KMO and Bartlett’s test of CFA on local community perspective on the 

importance of the 21 indicators (DXSGP) 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.935 

Bartlett’s Test of Sphericity        Approx. Chi-Square 4049.483 

                              df 210 

                              Sig. 0.000 

 

Twenty-one statements, representing all indicators in the local community model, 

were provided for respondents to rate on a 5-point Likert scale from “unimportant” 

(a score of 1) to “very important” (a score of 5). Table 5.4 shows the importance 
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scores given by the local respondents in DXSGP. It appears that local community 

chose above-mid-values of the maximum score (≥ 2.50) on all indicators. The mean 

scores of LIV, SCE, GEO, BIO, and TRA are higher (> 4.25) than other GGN 

criteria in DXSGP. This implies that local community in DXSGP believes that 

conservation is vital (i.e., on tourism resource, such as scenery/landscape ( = 4.41), 

on biology resource ( = 4.30), and on geology resource ( = 4.29)). They also 

strongly agree that improvement of living conditions and life quality ( = 4.39) and 

transportation system ( = 4.25) are important for geopark development. 

 

Table 5.4 Importance scores assigned by the local community respondents in 

DXSGP  

Indicators Mean Std. deviation Indicators Mean Std. deviation 

POL 3.94 1.069 PJP 3.95 1.132 

CON 4.05 1.048 TJP 3.96 1.055 

EDU 3.98 1.042 TRAI 4.05 1.075 

TOU 3.96 1.011 MAR 4.16 0.904 

AFF 3.93 1.100 LIV 4.39 0.910 

RES 4.11 1.008 SCE 4.41 0.917 

LEI 4.02 1.042 GEO 4.29 0.982 

ACC 4.15 0.975 BIO 4.30 0.984 

SOU 3.91 1.069 CUL 4.02 1.177 

TRA 4.25 0.969 INT 4.15 1.042 

COO 4.02 1.006    

 

To assess how strongly the local community in DXSGP agrees with all GGN criteria 

for Global Geopark, the local community indicator system (Figure 3.3) is imposed 

on the data of DXSGP. All items in the SEM model (Figure 3.3) are considered 

during the first run of CFA (Figure 5.2).  
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Figure 5.2. Standardised estimates of the proposed community indicator model of 

DXSGP. 

 

Results show that local community strongly agrees with the GGN criteria for Global 

Geoparks because the mean value of every indicator is above 3.90 (the maximum 

score is 5) (Table 5.4). The overall goodness-of-fit statistics of the proposed model 

for DXSGP (Table 5.5) shows that the proposed model does not initially fit the data 

of DXSGP. Modifications were thus required on the proposed model to meet the fit 

criteria (Table 3.7). MIs (Table 5.6) were checked to help modify the proposed 

model. The modified model (Figure 5.3) was obtained after a two-step modifica t ion 

process (Table 5.7) and its overall goodness-of-fit statistics are shown in Table 5.8 

Based on the modified model (Figure 5.3), recommendations regarding 

geoproducts, leisure equipment, recreational activities, conservation on geology 

resource on DXSGP are made (see s.5.3).   

 

 

Table 5.5 Overall goodness-of-fit of the proposed community indicator model of 

DXSGP 

Fit Index Fit Criteria Model 
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χ2/df Good fit: 0-2; Reasonable fit: 2-3; Mediocre fit: 3-5; 

Poor fit:≥5 

3.736 

RMSEA Good fit: 0.00-0.05; Reasonable fit: 0.05-0.08; 

Mediocre fit: 0.08-0.10; Poor fit: ≥0.10 

.104 

TLI Good fit: 1-0.95; Reasonable fit: 0.94-0.90; …  .855 

CFI Good fit: 1-0.95; Reasonable fit: 0.94-0.90; … .872 

 

 

Table 5.6 Output of modification index (local community model in DXSGP)  

Covariances   M.I.  Par Change Covariances   M.I.     Par Change 
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Regression 

Weights:    

M.I. Par Change Regression 

Weights:    

M.I. Par Change 

  

 

Table 5.7 Modification on proposed community indicator model of DXSGP 

Step Modification χ2/df RMSEA GFI TLI CFI 

Proposed model 3.736 .104 .790 .855 .872 

Model building 

1 e17<-->e18 3.508 .099 .804 .867 .883 

2 e2<-->e4 3.389 .097 .814 .874 .889 

 

After the modification, the two most important fit criteria, χ2/df and RMSEA are 

found to have mediocre fit, while the value of TLI and CFI are both very close to 
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0.90. Thus, the modified local community model (Figure 5.3) is mediocre fit with 

the data of DXSGP, which illustrates that the structure model (Figure 3.3) in TCC 

framework has been confirmed in DXSGP. 

 

Table 5.8 Overall goodness-of-fit of the modified community indicator model of 

DXSGP 

Fit Index Fit Criteria Model 

χ2/df Good fit: 0-2; Reasonable fit: 2-3; Mediocre fit: 3-5; 

Poor fit: ≥ 5 

3.389 

RMSEA Good fit: 0.00-0.05; Reasonable fit: 0.05-0.08; 

Mediocre fit: 0.08-0.10; Poor fit: ≥ 0.10 

.097 

TLI Good fit: 1-0.95; Reasonable fit: 0.94-0.90; … .874 

CFI Good fit: 1-0.95; Reasonable fit: 0.94-0.90; … .889 

 

Interviews reveal that local communities regard the geological resources (GEO) as 

the major tourism scenery (SCE) in DXSGP. This explains the correlation between 

e17 and e18 (which is represented by the path between e17 and e18, i.e., GEO<-

->SCE). Second, local communities consider promotion of catering/restaurant 

industry important and related to accommodation/lodging industry in DXSGP. In 

2016, there were 366 hotels in DXSGP of which about half were hostels owned by 

local people (R. F. Hou, personal communication, March, 2016). These hostels 

normally have two functions, providing lodging (related to the indicator of ACC) 

and boarding (related to the indicator of RES). This explains why the path between 

e2 and e4 (i.e., RES<-->ACC from local communities’ perspective) is established.  
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Figure 5.3. Standardised estimates of the modified community indicator model of 

DXSGP. 

 

5.2.3 Background Information on CFA (Visitors) 

The demographic characteristics of visitor respondents are shown in Table 5.9. 

Males (49.1%) and females (50.9%) are evenly distributed. Two major age groups 

are 15 - 24 (33.9%) and 25 - 34 (37.1%). Regarding the origin of the respondents, 

most (40.9%) are visitors from other cities in Guangdong Province. Nearly half of 

visitors have annual income under RBM 40,000. Considering the nature of their 

employment, 22.2% of the visitors are employees of various sectors and 22.8% of 

them are self-employed.  

 

Table 5.9 Demographic characteristics of visitor respondents in DXSGP 

 N % 

Gender   

Male 168 49.1 

Female 174 50.9 

Marital status   
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Married 148 43.3 

Unmarried 194 56.7 

Age groups   

15-24 116 33.9 

25-34 127 37.1 

35-44 57 16.7 

45-54 33 9.6 

55 or above 9 2.6 

Cultural group   

Shaoguan City 79 23.1 

Other Cities in Guangdong Province 140 40.9 

Other Provinces in Mainland China 91 26.6 

Hong Kong/Taiwan/Macao 29 8.5 

Other Countries and Regions in Asian 3 0.9 

Education level   

Lower secondary or below 10 2.9 

Upper secondary 24 7.0 

Post-secondary 92 26.9 

Undergraduate  203 59.4 

Post-graduate 13 3.8 

Annual income (HK$)   

20,000 or below 80 23.4 

20,001 – 40,000 79 23.1 

40,001 – 65,000 35 10.2 

65,001 – 120,000 47 13.7 

120,001 – 299,999 10 2.9 

300,000 – 499,999 4 1.2 

500,000 or above 2 0.6 

I do not want to answer this question 85 24.9 

Occupation   

Government officials 48 14.0 

Company employees/clerks 76 22.2 

Service worker or sales 26 7.6 
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Agricultural and fisheries worker 17 5.0 

Self-employed 78 22.8 

Student 69 20.2 

Unemployed 25 7.3 

Others 3 0.9 

Total 342 100.0 

 

5.2.4 CFA on the Proposed TCC Framework for DXSGP from Visitor 

Perspective 

The data on satisfaction on the 18 indicators which were assigned values by 342 

visitors of DXSGP were then used in CFA. In KMO and Bartlett’s test (Table 5.10), 

the value of KMO is 0.883, approximate Chi-square equals 3347.621, df equals 153 

(p<0.001). Following Kaiser (1974) criteria (Table 3.8), the data of DXSGP from 

visitors’ perspective is “meritorious” for conducting CFA. The reliability of the 

proposed visitors’ satisfaction model is supported by Cronbach’s alpha coeffic ient 

of 0.899, which is high enough for subsequent data analysis (Baggio & Klobas, 

2011).  

 

Table 5.10 KMO and Bartlett’s test of CFA on visitor perspective on the 

satisfaction of the 18 indicators (DXSGP) 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.883 

Bartlett’s Test of Sphericity        Approx. Chi-Square 3347.621 

                              df 153 

                              Sig. 0.000 

 

Eighteen statements, representing indicators in the visitor model, were provided for 

respondents to rate on a 5-point Likert scale from “very dissatisfied” (a score of 1) 

to “very satisfied” (a score of 5). Table 5.11 shows the scores by the visitor 

respondents in DXSGP for the statements. With high mean scores for geologica l 

resources ( =4.58), scenery/landscape ( =4.53) and biology resources ( =4.23), 

it appears that visitors are very satisfied on tourism resources in DXSGP. Visitors 

have high satisfaction on most indicators, while they are less satisfied on others, 



109 

 

like tourist behavior ( =3.17), the culture resource ( =3.28), the production of 

geoproducts ( =3.35), and the leisure/recreational equipment ( = 3.39) in DXSGP. 

 

Table 5.11 Satisfaction of the visitor respondents in DXSGP 

Indicators Mean Std. deviation Indicators Mean Std. deviation 

SCE 4.53 0.776 RES 3.69 0.894 

GEO 4.58 0.713 LEI 3.39 1.151 

BIO 4.23 0.986 SHE 4.03 1.054 

CUL 3.28 1.388 BIN 4.13 1.004 

SEC 3.93 1.046 TOI 4.00 1.124 

CLE 4.06 0.970 TRA 3.99 1.023 

INE 3.94 1.017 HIK 3.93 1.016 

INT 3.17 1.378 SIG 3.85 1.113 

SOU 3.35 1.088 INL 4.12 0.949 

 

Running the data of DXSGP by SPSS Amos 22, the standardised estimates of the 

proposed model are shown in Figure 5.4. The overall goodness-of-fit statistics 

(Table 5.12) show that the proposed model does not fit the data of DXSGP, and 

therefore model modification is needed.  

 

Figure 5.4. Standardised estimates of the proposed visitor indicator model of 

DXSGP. 
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Table 5.12 Overall goodness-of-fit statistics of proposed visitor indicator model of 

DXSGP 

Fit Index Fit Criteria Model 

χ2/df Good fit: 0-2; Reasonable fit: 2-3; Mediocre fit: 3-5; 

Poor fit: ≥ 5 

8.549 

RMSEA Good fit: 0.00-0.05; Reasonable fit: 0.05-0.08; 

Mediocre fit: 0.08-0.10; Poor fit: ≥ 0.10 

.149 

TLI Good fit: 1-0.95; Reasonable fit: 0.94-0.90; … .646 

CFI Good fit: 1-0.95; Reasonable fit: 0.94-0.90; … .695 

 

Based on the MIs (Table 5.13) of the visitor model in DXSGP, an eight-step 

modification (Table 5.14) was carried out to obtain the fitted model (Figure 5.5). 

Table 5.15 shows the overall goodness-of-fit statistics of the new model. After 

modification, both the fit index of χ2/df and the fit index of RMSEA have raised it 

to “mediocre fit”. CFI has become “reasonable fit”. The value of TLI is now very 

close to 0.90. Thus, the proposed visitor model can be confirmed with the data of 

DXSGP. Recommendations are furnished in the next section.   
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Table 5.13 Output of modification index (visitor model in DXSGP)  

Covariances      M.I. Par 

Change 

Covariances       M.I. Par 

Change 
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Regression 

Weights:    

M.I. Par 

Change 

Regression 

Weights:    

M.I. Par 

Change 
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Table 5.14 Modification on proposed visitor indicator model of DXSGP 

Step Modification χ2/df RMSEA GFI TLI CFI 

Proposed model 8.549 .149 .667 .646 .695 

Model Trimming  

1 INT 8.088 .144 .702 .684 .731 

2 INL 7.609 .139 .743 .714 .759 

3 SOU 7.453 .138 .770 .741 .786 

4 LEI 7.169 .135 .793 .771 .814 

Model building 

5 e2<-->e3 5.423 .114 .844 .836 .868 

6 e1<-->e2 4.954 .108 .856 .853 .884 

7 e1<-->e3 4.486 .101 .871 .871 .899 

8 e4<-->e7 4.341 .099 .878 .876 .905 

 

 

Table 5.15 Overall goodness-of-fit statistics of modified visitor indicator model of 

DXSGP 

Fit index Fit criteria Model 

χ2/df Good fit: 0-2; Reasonable fit: 2-3; Mediocre fit: 3-5; 

Poor fit: ≥ 5 

4.341 

RMSEA Good fit: 0.00-0.05; Reasonable fit: 0.05-0.08; 

Mediocre fit: 0.08-0.10; Poor fit: ≥ 0.10 

.099 

TLI Good fit: 1-0.95; Reasonable fit: 0.94-0.90; …  .876 

CFI Good fit: 1-0.95; Reasonable fit: 0.94-0.90; … .905 

 

Modification indices (MIs) in Amos provide guidelines on how to modify the path 

diagram to get the fit criteria (Table 3.7), such as adding correlations among the 

error terms to improve the model fit. However, it is found that only by adding 

correlations among the error terms cannot get the fit criteria in this case. Thus, 

model trimming is conducted to meet the fit criteria. According to the MIs of 

regression weights in established model (Table 5.13), item with the lowest factor 

loading (see Figure 5.4) is first excluded. Then, running the modified model in 
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Amos gets new MIs. According to the new MIs, the second item is excluded unless 

the new model cannot run (i.e., computing the output of fit indices in the software) 

in Amos. This item elimination process is conducted until the new model meets the 

fit criteria (Table 3.7). The modification of visitor indicator model of DXSGP is 

thus completed. In the whole modification process, four items with the lowest factor 

loadings are excluded in the modified model. First, excluding INT and INL shows 

that visitors are not satisfied with interactions with locals and other visitors. Second, 

excluding SOU suggests that visitors are not satisfied with availability of unique 

souvenirs in DXSGP. In fact, there are many unique local products sold as souvenirs 

in the Park, such as dried bamboo shoot, jumble-beads, and dendrobium. But 

because most visitors (64% of all surveyed visitors) are from Guangdong Province 

(see Table 5.9), they may think that these local products are not much different from 

comparable products available at home and are not reflective of the unique features 

of a global geopark. Third, dropping LEI means visitors are dissatisfied with the 

leisure and recreational opportunities in the park. 

In DXSGP, most visitors are residents of Guangdong Province (see Table 5.9). They 

come to DXSGP by private car or coach. The signs showing how to get to DXSGP 

can give clear direction to visitors who drive to DXSGP, the panels showing public 

transportation information can help visitors reach DXSGP by coach, and the 

directional signs and information panels on footpaths/hiking trails in DXSGP can 

help visitors find different points of interest easily. This explains the establishment 

of the paths between e1, e2, and e3 (i.e., TRA<-->HIK, HIK<-->SIG, and TRA<-

->SIG from visitors’ perspective). The path between e4 and e7 (i.e., RES<-->BIN 

from visitors’ perspective) shows that visitors’ satisfaction on restaurants/shops in 

the Park is affected by their satisfaction on the litter bins and garbage handling. 
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Figure 5.5. Standardised estimates of the modified visitor indicator model of 

DXSGP. 

 

5.3 Revised Importance-performance Analysis (IPA) on DXSGP 

The revised importance-performance analysis (IPA) (Martilla & James, 1977) was 

deployed to elicit recommendations on DXSGP based on views of the local 

community and visitors. Three steps of the revised IPA framework (Mikulić & 

Prebežac, 2008) were used to conduct penalty-reward contrast analysis (PRCA), 

impact range-performance analysis (IRPA), and analysis of the asymmetry of 

attribute-impact on overall customer satisfaction termed impact-asymmetry 

analysis (IAA). 

 

5.3.1 IPA on DXSGP from the View of Local Community 

(1) Penalty-reward Contrast Analysis (PRCA) from the View of Local 

Community in DXSGP 

The 5-point Likert scale was anchored on the variables to measure local 

communities’ satisfaction with the carrying capacity setting attributes and their 

overall satisfaction. Similar to the local community questionnaire, attribute-
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performance and overall satisfaction with visitors offered by HKGP were measure d 

on a scale from 1 (very low, i.e., “very dissatisfied” on the satisfaction and 

“unimportant” on the importance) to 5 (very high, i.e., “very satisfied” on the 

satisfaction and “very important on the importance).  

PRCA was first conducted to deduce the impact of extremely low performance on 

overall customer satisfaction (penalty indices) and the impact of high performance 

on overall customer satisfaction (reward indices). The PRCA results are presented 

in Table 5.16
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Table 5.16 PRCA result (from the view of local community in DXSGP)  

 Attributes 
Satisfaction Importance 

Penalty indices Reward indices 
mean sd mean sd 

1 Engage local communities in geopark policy making 3.227  1.058  3.921  1.058  -0.136  0.092  

2 Engage local communities in conservation activities 3.366  1.100  4.049  1.012  0.015  -0.116  

3 Engage local communities in geopark education activities 3.234  1.076  3.992  1.026  0.078  -0.162  

4 Engage local communities in geotourism activities 3.245  1.106  3.932  0.982  0.039  -0.013  

5 Promote regional agricultural/forestry/fishery products 3.192  1.100  3.928  1.072  0.041  -0.077  

6 Promote regional food/meals 3.483  1.048  4.068  1.000  -0.148  0.056  

7 Promote regional leisure/recreational business 3.392  1.123  3.992  1.019  0.482  0.053  

8 Promote regional hostel business 3.600  1.014  4.057  0.981  -0.310  -0.118  

9 Promote local handicraft products 3.219  1.120  3.879  1.066  -0.196  0.135  

10 Improve the transportation system 3.479  1.158  4.204  0.975  0.162  -0.060  

11 Provide formal contract between DXSGP and local partners 3.260  1.071  3.936  0.985  -0.020  -0.029  

12 Provide new permanent job positions 3.211  1.108  3.887  1.112  -0.250  -0.013  

13 Provide new temporary job positions 3.366  1.100  3.887  1.046  0.301  0.099  

14 Provide training program 3.298  1.147  3.985  1.062  -0.226  -0.060  

15 Provide marketing information 3.272  1.098  4.072  0.930  0.144  0.136  

16 Improve living conditions and life quality 3.389  1.235  4.340  0.912  -0.004  -0.015  

17 Conservation on scenery/landscape (e.g. vegetation, air, noise) 3.521  1.128  4.328  0.922  0.310  -0.124  

18 Conservation on geology resource (e.g. rocks) 3.581  1.020  4.238  0.981  -0.203  0.165  
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19 Conservation on biology resource (e.g. animals) 3.626  1.048  4.200  1.005  -0.220  0.097  

20 Conservation on culture resource 3.220  1.119  3.989  1.156  -0.057  -0.008  

21 Communication with tourists 3.570  1.035  4.087  1.032  -0.114  -0.132  
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(2) Impact Range-performance Analysis (IRPA) from the View of Local 

Community in DXSGP 

After obtaining the penalty index and reward index (Table 5.16) for each attribute, 

IRPA was performed as step two. Using the same rule as (s. 4.3), each attribute’s 

range of impact on overall customer satisfaction (RIOCS), dissatisfaction-

generating potential (DGP), satisfaction-generating potential (SGP), and impact 

asymmetry index (IAI) are calculated (Table 5.17). 
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Table 5.17 Impact on satisfaction indices (from the view of local community in DXSGP) 

 Attributes RIOCS DGP SGP IAI 

1 Engage local communities in geopark policy making 0.228  0.596  0.404  -0.193  

2 Engage local communities in conservation activities 0.131  0.115  0.885  0.771  

3 Engage local communities in geopark education activities 0.240  0.325  0.675  0.350  

4 Engage local communities in geotourism activities 0.052  0.750  0.250  -0.500  

5 Promote regional agricultural/forestry/fishery products 0.118  0.347  0.653  0.305  

6 Promote regional food/meals 0.204  0.725  0.275  -0.451  

7 Promote regional leisure/recreational business 0.535  0.901  0.099  -0.802  

8 Promote regional hostel business 0.428  0.724  0.276  -0.449  

9 Promote local handicraft products 0.331  0.592  0.408  -0.184  

10 Improve the transportation system 0.222  0.730  0.270  -0.459  

11 Provide formal contract between DXSGP and local partners 0.049  0.408  0.592  0.184  

12 Provide new permanent job positions 0.263  0.951  0.049  -0.901  

13 Provide new temporary job positions 0.400  0.753  0.248  -0.505  

14 Provide training program 0.286  0.790  0.210  -0.580  

15 Provide marketing information 0.280  0.514  0.486  -0.029  

16 Improve living conditions and life quality 0.019  0.211  0.789  0.579  

17 Conservation on scenery/landscape (e.g. vegetation, air, noise) 0.434  0.714  0.286  -0.429  

18 Conservation on geology resource (e.g. rocks) 0.368  0.552  0.448  -0.103  

19 Conservation on biology resource (e.g. animals) 0.317  0.694  0.306  -0.388  
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20 Conservation on culture resource 0.065  0.877  0.123  -0.754  

21 Communication with tourists 0.246  0.463  0.537  0.073  
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(3) Impact-asymmetry Analysis (IAA) from the View of Local Community in 

DXSGP 

The impact-asymmetry analysis (IAA) was then conducted as in s. 5.3. An impact-

asymmetry index (IAI) for each attribute was generated by subtracting the 

attribute’s DGP from its SGP. As shown in Figure 5.6, the recommendations on 

DXSGP from the viewpoints of the local community are given in Table 5.18 

according to the 18 attributes.  

 

 

Figure 5.6. Impact-asymmetry analysis (IAA) (from the view of local community 

in DXSGP).
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Table 5.18 General recommendations on DXSGP (from the view of local 

community)  

Impact 

asymmetry 

Impact 

range 
Id Attribute Recommendation 

Delight 

Low  16 
Improve living conditions 

and life quality 

 

Performing well, 

keep up the good 

work and need 

continued 

investment. 

Medium  2 
Engage local communit ies 

in conservation activities 

High  - - 

Satisfier 

Low  

5 

Promote regional 

agricultural/forestry/fishery 

products 

11 

Provide formal contract 

between DXSGP and local 

partners 

Medium  - - 

High  3 

Engage local communit ies 

in geopark education 

activities 

Hybrid 

Low  - - The performance 

is average, neither 

adversely nor 

favourably 

viewed; can 

maintain current 

performance and 

it is not priorit ised 

for improvement. 

Medium  - - 

High  

15 
Provide marketing 

information 

21 
Communication with 

tourists 

Dissatisfier 

Low  - - 

Be prioritised for 

improvement. 

Medium  - - 

High  1 
Engage local communit ies 

in geopark policy making 
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9 
Promote local handicra ft 

products 

18 
Conservation on geology 

resource (e.g. rocks) 

19 
Conservation on biology 

resource (e.g. animals) 

Frustrator 

Low  

4 
Engage local communit ies 

in geotourism activities 

20 
Conservation on culture 

resource 

Medium  

6 
Promote regional 

food/meals 

10 
Improve the transportation 

system 

High 

7 

Promote regional 

leisure/recreational 

business 

8 
Promote regional hostel 

business 

12 
Provide new permanent job 

positions 

13 
Provide new temporary job 

positions 

14 
Provide training 

programme 

17 

Conservation on 

scenery/landscape (e.g. 

vegetation, air, noise) 

 

5.3.2 IPA on DXSGP from the View of Visitors  

(1) Penalty-reward Contrast Analysis (PRCA) from the View of Visitors in 

DXSGP 
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A 5-point Likert scale was anchored on the variables to measure visitor satisfact ion 

with the carrying capacity setting attributes and their overall satisfaction. As in s. 

4.3, PRCA was first conducted to generate data inputs for the IRPA and IAA. The 

PRCA results are presented in Table 5.19. 
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Table 5.19 PRCA result (from the view of visitors in DXSGP)  

 Attributes 
Satisfaction Importance 

Penalty indices Reward indices 
mean sd mean sd 

1 Scenery/landscape (e.g. vegetation, air, noise) 4.468  0.823  4.644  0.763  -0.026  0.061  

2 Geology source (e.g. rocks) 4.541  0.748  4.631  0.756  -0.058  0.072  

3 Biology resource (e.g. animals) 4.198  0.982  4.496  0.866  -0.060  -0.066  

4 Culture resource 3.269  1.388  4.364  0.954  -0.042  0.004  

5 Security and safety 3.945  1.028  4.700  0.707  -0.053  0.057  

6 Cleanliness/tidiness 4.045  0.982  4.642  0.742  -0.117  0.169  

7 Geopark ranger/warden service 3.885  1.076  4.439  0.886  -0.069  0.002  

8 Tourist behavior (e.g. littering, graffiti on rocks) 3.182  1.349  4.474  0.905  -0.014  0.021  

9 The production of geoproducts (e.g. food &handicrafts) 3.333  1.076  3.972  1.222  -0.084  -0.066  

10 Restaurants/shops 3.639  0.930  4.278  0.997  -0.027  0.015  

11 Leisure/recreational equipment 3.453  1.143  4.253  0.994  -0.130  0.080  

12 Shelters and pavilions 3.998  1.061  4.533  0.776  -0.082  0.013  

13 Litter bins and garbage handling 4.069  1.030  4.478  0.861  0.281  -0.023  

14 Toilets 3.926  1.125  4.575  0.791  -0.120  0.001  

15 Convenience of transportation and parking 3.983  1.047  4.533  0.800  -0.080  0.142  

16 Footpaths and hiking trails 3.941  1.041  4.552  0.796  -0.099  0.047  

17 Directional signs/Information panels 3.870  1.103  4.620  0.764  0.146  -0.168  

18 Communication with the locals 4.046  0.966  4.449  0.865  0.092  0.065  
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(2) Impact Range-performance Analysis (IRPA) from the View of Visitors in 

DXSGP 

After obtaining the penalty and reward indices (Table 5.19) for each attribute, IRPA 

was performed as the second step. Following the same rule as in s. 4.3, each 

attribute’s range of impact on overall customer satisfaction (RIOCS), 

dissatisfaction-generating potential (DGP), satisfaction-generating potential (SGP), 

and impact asymmetry index (IAI) were calculated (Table 5.20). 

 

Table 5.20 Impact on satisfaction indices (from the view of visitors in DXSGP) 

 Attributes RIOCS DGP SGP IAI 

1 
Scenery/landscape (e.g. vegetation, air, 

noise) 
0.087  0.299  0.701  0.402  

2 Geology source (e.g. rocks) 0.130  0.446  0.554  0.108  

3 Biology resource (e.g. animals) 0.126  0.476  0.524  0.048  

4 Culture resource 0.046  0.913  0.087  -0.826  

5 Security and safety 0.110  0.482  0.518  0.036  

6 Cleanliness/tidiness 0.286  0.409  0.591  0.182  

7 Geopark ranger/warden service 0.071  0.972  0.028  -0.944  

8 
Tourist behavior (e.g. littering, graffiti on 

rocks) 
0.035  0.400  0.600  0.200  

9 
The production of geoproducts (e.g. food 

&handicrafts) 
0.150  0.560  0.440  -0.120  

10 Restaurants/shops 0.042  0.643  0.357  -0.286  

11 Leisure/recreational equipment 0.210  0.619  0.381  -0.238  

12 Shelters and pavilions 0.095  0.863  0.137  -0.726  

13 Litter bins and garbage handling 0.304  0.924  0.076  -0.849  

14 Toilets 0.120  1.000  0.008  -0.992  

15 
Convenience of transportation and 

parking 
0.222  0.360  0.640  0.279  

16 Footpaths and hiking trails 0.146  0.678  0.322  -0.356  

17 Directional signs/Information panels 0.314  0.465  0.535  0.070  

18 Communication with the locals 0.157  0.586  0.414  -0.172  
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(3) Impact-asymmetry Analysis (IAA) from the View of Visitors in DXSGP 

The impact-asymmetry analysis (IAA) was then conducted in the same way as in 

the case of HKGP. As shown in Figure 5.7, the recommendations on DXSGP based 

on the viewpoints of visitors are given in Table 5. 21 according to the 18 attributes.  

 

Figure 5.7. Impact-asymmetry analysis (IAA) (from the view of visitors in 

DXSGP). 
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Table 5.21 General recommendations on DXSGP (from the view of visitors) 

Impact 

asymmetry 

Impact 

range 
Id Attribute Recommendation 

Delight 

Low  1 
Scenery/landscape (e.g. 

vegetation, air, noise) 

Performing well, 

keep up the good 

work and need 

continued 

investment. 

Medium  -  

High  -  

Satisfier 

Low  8 
Tourist behavior (e.g. 

littering, graffiti on rocks) 

Medium  

2 Geology source (e.g. rocks) 

15 
Convenience of 

transportation and parking 

High  6 Cleanliness/tidiness 

Hybrid 

Low  5 Security and safety The performance is 

average, neither 

adversely nor 

favourably viewed; 

can mainta in 

current 

performance and it 

is not prioritised for 

improvement. 

Medium  3 
Biology resource (e.g. 

animals) 

High 17 
Directional 

signs/Information panels 

Dissatisfier 

Low  10 Restaurants/shops 

Be prioritised for 

improvement. 

 

Medium 

9 

The production of 

geoproducts (e.g. food 

&handicrafts) 

11 
Leisure/recreational 

equipment 

16 Footpaths and hiking trails 

18 
Communication with the 

locals 

High - - 

Frustrator Low  4 Culture resource 
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7 
Geopark ranger/warden 

service 

12 Shelters and pavilions 

14 Toilets 

Medium - - 

High  13 
Litter bins and garbage 

handling 

 

5.4 Recommendations on DXSGP 

This section reviews all indicators in SEM and attributes in IPA (Table 5.22). The 

detailed action plans according to each GGN’s Global Geopark criterion are then 

suggested for DXSGP in Table 5.23. 

  

Table 5.22 The impact range and asymmetry of SEM indicators and IPA attributes 

on DXSGP (from the view of local community and visitors) 

Indicators (in SEM) / Attributes (in IPA) Action plan 

Factors in SEM Items in 

SEM 

Id Impact 

asymmetry 

Impact 

range 

 

ECC 

in 

LIS 

RES 

in 

VIS 

BIO L 19 Dissatisfier High  1 

V 3 Hybrid Medium 

GEO L 18 Dissatisfier High 2 

V 2 Satisfier Medium 

SCE L 17 Frustrator High 3 

V 1 Delighter Low 

CUL L 20 Frustrator Low 4 

V 4 Frustrator Medium 

HUM 

in VIS 

INT L 21 Hybrid High 5 

V 8 Satisfier Low 

PCC 

in 

LIS 

 

FAC 

in 

VIS 

 

RES L 6 Frustrator Medium 6 

 V 10 Dissatisfier Low 

LEI L 7 Frustrator High 7 

V 11 Dissatisfier Medium 
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SOU L 9 Dissatisfier High 8 

V 9 Dissatisfier Medium 

TRA L 10 Frustrator Medium 9 

V 15 Satisfier Medium 

Only by local community  

PCC 

in  

LIS 

 

 AFF L 5 Satisfier Low 10 

ACC L 8 Frustrator High 11 

COO L 11 Satisfier Low 12 

PJP L 12 Frustrator High 13 

TJP L 13 Frustrator High 14 

TRAI L 14 Frustrator High 15 

MAR L 15 Hybrid High 16 

SCC 

in  

LIS 

 

POL L 1 Dissatisfier High 17 

CON L 2 Delighter Medium 18 

EDU L 3 Satisfier High 19 

TOU L 4 Frustrator Low 20 

ECC 

in  

LIS 

LIV L 16 Satisfier Low 21 

Only by Visitors 

 FAC 

in 

VIS 

 

HIK V 16 Dissatisfier Medium 22 

SIG V 17 Hybrid High 23 

SHE V 12 Frustrator Low 24 

BIN V 13 Frustrator High 25 

TOI V 14 Frustrator Low 26 

HUM 

in  

VIS 

 

SEC V 5 Hybrid Low 27 

CLE V 6 Satisfier High 28 

INE V 7 Frustrator Low 29 

INL V 18 Dissatisfier Medium 30 

Note: LIS - Local Community Indicator System. VIS - Visitors Indicator System. L 

– the item is included in the local community questionnaire. V – the item is included 

in the visitor questionnaire. 
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Table 5.23 Recommendations on DXSGP  

Id Criteria Suggestions for DXSGP with respect to the GGN criteria 

1 BIO A dissatisfier for local community with high impact while a 

hybrid for visitors with medium impact. The local community 

agrees with the importance of biological resources for DXSGP. 

But they are not satisfied with this indicator. Thus, local 

community should be interviewed to find out why they are 

dissatisfied with BIO. The visitors see BIO as having some 

importance and are neutral about its quality. Thus, 

environmentally damaging behaviour such as chasing 

butterflies, picking wild flowers, may well be found among the 

thousands who visit the Park every day. Signs to forbid such 

behavior should be present in the Park.    

2 GEO A dissatisfier for local community with high impact but a 

satisfier for visitors with medium impact. The local community 

does recognise the significance of geological resources to the 

Park. But being a dissatisfier, it shows that they are not satisfied 

with the conservation status of geological resources in the park 

area. Hence, related authorities in DXSGP should conduct 

survey to investigate why local community is dissatisfied with 

the current situation (i.e., the conservation on geology 

resource, such as rocks). Solutions can then be formulated.   

3 SCE A frustrator for local community with high impact but a delight 

for visitors with low impact. Comparing BIO and GEO, 

visitors think that the conservation of scenery/landscape is less 

important. This implies that damaging behavior (such as 

breaking up tree branches) from visitors is a real possibility. 

The importance of natural resources, such as flora and fauna 

are recognised by the local community. But they are 

dissatisfied with the current conservation on scenery in the 

Park. Survey to understand why local community has such 

impression will be helpful to find out the reason why they are 

dissatisfied on SCE. 
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4 CUL A frustrator with low impact both for local community and 

visitors (very close to low impact). Both local community and 

visitors in DXSGP do not assign importance to the local 

cultural resources. This is because more than half of the visitors 

are from Guangdong Province and they are too familiar with 

the local culture. DXSGP should educate local community and 

visitors the importance of conserving cultural resources. Free 

lectures and training programmes would be helpful. 

Meanwhile, related authorities in DXSGP should conduct 

survey of visitors and local community to find out why the 

conservation on local culture resources frustrates them, and 

what their expectation is. Further development plan can be 

formulated based on the findings. 

5 INT A hybrid for local community with high impact (with respect 

to the interaction between local community and visitors) while 

a satisfier for visitors with low impact (on the interaction 

between each other). Visitors do not want to interact with 

fellow visitors and they feel satisfied on INT. But local 

community regards it as having high impact because they can 

gain economic benefits from more visitors. Considering the 

local community’s (hybrid) and the visitors’ opinion (satisfier), 

there is no urgency to improve INT in DXSGP.  

6 RES A frustrator for local community with medium impact, but a 

dissatisfier for visitors with low impact. Visitors consider it a 

dissatisfier because of low food quality. Local community 

regards it a frustrator because it cannot obtain much economic 

gain from providing catering services. Thus, the food quality 

should be improved, e.g. by including special local food on the 

menu. The management of DXSGP should promote quality 

restaurants and local street food in the official website.  

7 LEI A frustrator for local community with high impact, but a 

dissatisfier for visitors with medium impact. Local community 

thinks the leisure/recreational facilities have high impact 
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because it is associated with economic benefits. Visitors view 

LEI neutrally. Both the local community and the visitors are 

not satisfied with LEI. Parties in DXSGP can provide some 

leisure activities and recreational facilities outside the 

protected area because visitors think that it has medium impact 

but local community thinks that it has high impact. For 

example, the local government may provide swings, seesaw, 

and sandpits for use of the local communities. The leisure 

business operators may provide more leisure activities to the 

visitors, such as foot massage and spa.  

8 SOU A dissatisfier for both local community and for the visitors. 

High impact for local community while medium impact for 

visitors. Local community values it as high impact because 

they think that selling souvenirs can bring them economic 

benefits. The reason why SOU is a dissatisfier is likely due to 

the fact that 64% visitors (see Table 5.9) are from Guangdong 

Province. As most souvenirs in DXSGP are agricultura l 

products, such as dried bamboo shoot, ganoderma power, and 

dendrobium spirits, these souvenirs are neither new nor special 

to visitors from Guangdong. So they feel dissatisfied on SOU. 

In fact, in geoparks, agricultural products are very important 

souvenirs because they are associated with the geographica l 

and environmental features in the park. For example, Firmiana 

Danxiaensis is a plant unique to DXSGP. It can only be found 

in DXSPG and has been listed as a critically endangered plant 

on the Red List of Chinese Species. The potential to repackage 

and redesign local produce as souvenirs for tourists is high. In 

addition, accessories and items bearing the geopark logo can 

enrich SOU. For example, picture frames decorated with the 

image of Firmiana Danxiaensis and the logo of DXSGP can be 

designed as a special souvenir for visitors to the Park.  

9 TRA A frustrator for local community with medium impact but a 

satisfier for visitors with medium impact. The visitors are 
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satisfied with the transportation in DXSGP because they only 

visit areas open to visitors in the park. In these areas, the hiking 

trails and paths are well established. But the local community 

is frustrated with the transportation because they want greater 

linkage between their communities and with the outside. The 

management authority of DXSGP should think about how to 

satisfy the local transportation needs without compromising on 

conservation of the Park.  

10 AFF A satisfier for local community with low impact. No suggestion 

for DXSGP. 

11 ACC A frustrator for local community with high impact. There are 

366 hotels in DXSGP as of 2016. Among them, about half are 

owned by local people. The local community complains about 

the low occupancy. The management of DXSGP on one hand 

should limit the development of new lodging facilities to avoid 

further oversupply of accommodation and at the same time, 

formulate strategies to attract more overnight visitors to the 

park. 

12 COO A satisfier for local community with low impact. The low 

impact of COO is an indication that the local community has 

not yet accorded importance to cooperate with the Geopark 

management authority, such as running hotels and restaurants 

in the Park. While they welcome benefits from geotourism (for 

example, they value PJP and TJP as high impacts, see below), 

they do not have high willingness to initiate collaboration with 

the Park management. One of the reasons is that they no longer 

conduct business in the traditional way but electronically, such 

as marketing their specialties and hotel rooms in a website 

called “Taobao” or by a mobile phone APP called “WeChat”. 

They promote and sell souvenirs by themselves, and do not 

expect to support and promotion from park management 

authorities. 

13 PJP A frustrator for local community with high impact. Related 
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authorities and organisations in DXSGP should provide more 

permanent jobs to local people, by steps such as training and 

hiring them as rangers. 

14 TJP A frustrator for local community with high impact. Related 

authorities and organisations in DXSGP should provide more 

temporary jobs to local people, such as tour guides. 

15 TRAI A frustrator for local community with high impact. Related 

organisations in DXSGP can provide more technical training 

to local community, such as, training them as boat captains.  

16 MAR A frustrator for local community with high impact. Related 

authorities in DXSGP should put more efforts in marketing 

local business, such as providing information on local 

restaurants in the official website.  

17 POL A dissatisfier for local community with high impact. Conflicts 

between local people and geopark development emerged in 

2011 in DXSGP. Local people planted eucalyptus trees for 

economic reasons. But they are prohibited from harvesting the 

wood for conservation reasons. From the interviews with local 

community, it is known that this problem was successfully 

solved by paying local people allowance for keeping the 

eucalyptus trees (R. F. Hou, personal communication, March, 

2016). The lesson is that geopark managers should take local 

people’s interest into account when making policy on geopark 

development, especially on environmental conservation in the 

park and maintain good communication with the local 

community.  

18 CON A delighter for local community with medium impact. Local 

people are satisfied with their involvement in conservation 

activities. The Park managers need to review their related 

activities in the past, and keep the local people involved in 

conservation activities in the future.  

19 EDU A satisfier for local community with high impact. This is 

consistent with the high impact of TRAI. Local community 
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thinks the education opportunities (EDU) and training 

opportunities (TRAI) both have high impacts. But they are only 

satisfied with EDU, but not TRAI. This shows that public 

education in DXSGP is good but more practical TRAI 

opportunities are required for local community.  

20 TOU A frustrator for local community with low impact. Local 

community thinks its involvement in geotourism activities has 

low impact. This is strange because local community agrees 

that its involvement in geotourism is important (because INT, 

LEI, SOU, PJP, TJP, MAR, POL are all assessed as having high 

impact). But they think that their engagement in geotourism 

activities is not important. This shows that the local community 

may not realise that activities pertaining to INT, LEI, SOU, 

PJP, TJP, and MAR are also related to geotourism. They may 

not understand the benefit from geotourism to them (e.g. 

creating more job opportunities in leisure business). For this 

reason, in the future, related organisations in DXSGP should 

educate the local people on the potential benefits of 

geotourism.  

21 LIV A satisfier for local community with low impact. Local 

community evaluates PJP, TJP, ACC, SOU, LEI, and INT as 

having high impacts, but they consider LIV a low impact 

factor. In the local community questionnaire, LIV is explained 

as “…improvement on living conditions/quality of life”. Thus, 

this means that local people in DXS do not think that living 

conditions/quality of life is as important as having more job 

opportunities in accommodation business, souvenirs business 

and leisure business. This is hard to explain. One possible 

reason is that the respondents did not answer the questions very 

seriously and consistently. Improving local community’s living 

conditions and quality of life should always be a priority for 

Park development plans according to the three management 

principles of Global Geopark (see the last paragraph of section 
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2.1). 

22 HIK A dissatisfier for visitors with medium impact. Because CLE 

(item 28) is valued as a satisfier, so the dissatisfaction on HIK 

may mean more footpaths and hiking trails in the Park. At 

present, Mount Danxiashan and Zhanglao Peak are the two 

most popular areas with good hiking trails for visitors (Table 

5.1). From the interviews with visitors, they mentioned that 

they still wanted to visit other areas. But the footpaths and 

hiking trails in other areas are not as developed as these two 

popular areas. This may be the reason why HIK is a dissatisfier. 

In addition, survey on visitors may be conducted to find where 

else they want to visit. If visitors’ preference is to visit the 

protected area and the buffer zones (see Table 5.1), then there 

is no immediate need to open up these areas as human activit ies 

are not suggested in these areas for conserving the typical 

geology, physiognomy and forest resources in the Park.  

23 SIG A hybrid for visitors with high impact. Improvement work for 

directional signs and information panels should continue. 

24 SHE A frustrator for visitors with low impact. It is not imminent to 

increase the number of shelters and pavilions in DXSGP 

because such action will only have a low impact. The 

conditions of shelters and pavilions however can be improved 

to raise the satisfaction of visitors. 

25 BIN A frustrator for visitors with high impact. There are 68 cleaners 

and 268 rubbish bins in 29 km2 developed tourist area (Mount 

Danxiashan) in DXSGP. Because CLE is a satisfier for visitors 

with high impact, related authorities in DXSGP should conduct 

interview on visitors to find out what aspects of the waste bins 

the visitors are dissatisfied with in the Park. For example, if the  

reason is related to the location or the lack of recycling bins, 

then improvement measures to directly address the reasons for 

dissatisfaction can be made.   

26 TOI A frustrator for visitors with low impact. Even though, TOI is 
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valued as low impact, toilets are the basic provisions of any 

park. Thus, actions should be taken to raise the sanitation 

conditions of toilet facilities in the park to make it at least a 

satisfier or a delighter. 

27 SEC A hybrid for visitors with low impact. The visitors in DXSGP 

think that security and safety has low impact with a neutral 

opinion. Thus, no recommendation is made. 

28 CLE A satisfier for visitors with high impact. The performance of 

this indicator is one of the best among all indicators. It means 

that visitors are satisfied with the overall environment in the 

Park. The cleanliness/tidiness in DXSGP makes the physical 

environment pleasant to visitors. This should be maintained. 

The cleanliness/tidiness of the environment is also related to 

facilities, such as BIN and TOI. BIN is a frustrator for visitors 

with high impact and TOI is a frustrator for visitors with low 

impact. Hence, in the future, in order to make CLE a delighter, 

there should be improvement measures on the standard of BIN 

and TOI. For example, in the Three Years Plan for Toilets in 

Tourist Sites issued by the Ministry of Culture and Tourism of 

the People’s Republic of China (MCT, 2019besides making 

available man’s and lady’s toilets, multi-purpose toilets should 

also be provided and the tissue paper must also be available in 

every toilet.  

29 INE A frustrator for visitors with low impact. Visitors in DXSGP do 

not accord great importance to interacting with the geopark 

rangers. Therefore, there is an imminent need to increase the 

number of geopark rangers. But why visitors are dissatis fied 

with INE has yet to find out. 

30 INL A dissatisfier for visitors with medium impact. Visitors are 

dissatisfied with communication (interaction) with local 

communities. The local communities interact with visitors 

during the course of their business (e.g. providing catering and 

lodging) in the park. INL will be raised to a satisfier or a 
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delighter if the service quality of related businesses is 

improved. Hence, recommendations made to INE, TJP, PJP, 

and LEI, to name a few will also apply here. 

 

In summary, using SEM and IPA, this chapter presents an empirical study on 

DXSGP. Recommendations have been made according to GGN criteria based on 

the data analysis. In Tables 4.23 and 5.22, there are nine delighters in HKGP while 

there are only two delighters in DXSGP. The delighters of HKGP are found on ECC, 

SCC, PCC, FAC and RES while DXSGP has delighters on SCC and RES. This 

shows that first, HKGP has better performance on TCC than DXSGP. Second, in 

HKGP, visitors are not satisfied with the following aspects of the human 

environment, i.e., security/safety, the cleanliness/tidiness, peer tourist behavior and 

the interaction with the local people. Third, with just two delighters in DXSGP, 

namely, SCE in the visitor indicator system and CON in local community indicator 

system, visitors are only satisfied with the scenery/landscape in the Park, and the 

local community are only satisfied with their engagement in conservation activit ies 

in the Park. The performance in DXSGP needs to be improved, especially in other 

four aspects/factors, i.e., ECC, PCC, FAC and HUM. For example, most souvenirs 

in DXSGP are agricultural products without attractive packaging (Figure 5.8). This 

may be one of the reasons why both the local communities and the visitors rated 

SOU as a dissatisfer. The repackaging and rebranding of the local produce as 

souvenirs will raise the satisfaction of both visitors and even local communities of 

the DXSGP. Conservation of culture resources in DXSGP is another example. Both 

the local community and the visitors rated it as a frustrator. Related authorities in 

DXSGP should educate members of local community and visitors about the 

importance of conserving cultural resources by offering cultura l 

shows/performances played by members of the local community to the visitors. 
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Figure 5.8. Souvenirs in DXSGP. 

Chapter 6 Conclusion 

This chapter draws conclusion on the tourism carrying capacity concept and 

framework for Geoparks and the limitations of this study.  

6.1 Tourism Carrying Capacity Concept for Global Geoparks 

Tourism carrying capacity is the application of the carrying capacity concept in 

tourism sites for sustainable development. GGN clarifies that sustainab le 

development in Global Geopark has eight goals, such as combating climate change, 

ending poverty and promoting sustained economic growth (UNESCO, 2019b). A 

Global Geopark is a single, unified geographical area presenting a venue for these 

eight goals in nature conservation and regional sustainable development, as well as 

playing an important role in tourism, human culture promotion and science 

popularization (GGN, 2014). Protection, education and sustainable development 

are integrated in the management principles of UNESCO Global Geoparks (GGN, 

2010a). The management approach to integrate conservation with sustainab le 

development while involving local communities is generally accepted and has 

become popular in the current 147 UNESCO Global Geoparks spanning across 41 

countries.  

This thesis has applied the concept of tourism carrying capacity in two UNESCO 

Global Geoparks to address the inherent tensions between the use of geopark, the 
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protection of natural resources and the quality of visitor experience. By making 

reference to the national park oriented tourism carrying capacity concept and the 

universally recognised management approach of global geoparks, tourism carrying 

capacity for geopark is understood as the reconciliation of environmental 

conservation, social maintenance, and economic development in a geopark in this 

study. 

Since the emergence of the term, the emphasis on tourism carrying capacity has 

changed from “a maximum number of tourists a tourism destination can sustain” 

(UNWTO, 1981) to “the level of visitor use an area can accommodate with high 

levels of satisfaction for visitors and few impacts on resources.” (WTO/UNEP, 1992) 

The proposed concept of tourism carrying capacity for geoparks in this study 

concludes that after replacing a “number” with “levels of use” in the last century, 

tourism carrying capacity is now understood as a level of reconciliation among 

three (i.e., visitors, resources, and local community) instead of two aspects (i.e., 

visitor and resources). 

 

6.2 Tourism Carrying Capacity Framework for Global Geoparks 

In order to evaluate tourism carrying capacity in Global Geoparks, a proposed 

tourism carrying capacity framework (Figure 2.6) is built after reviewing the 

evaluation process and the adopted indicators of six official tourism carrying 

capacity frameworks (i.e., ROS, LAC, VIM, VAMP, VERP, and TOMM). All 

indicators in the systematic index system in this proposed framework are based on 

GGN criteria (i.e., GGN, 2010a, 2010b).  

Two global geoparks, Hong Kong UNESCO Global Geopark and Danxiashan 

Global Geopark, were then studied using this framework. Questionnaire surveys on 

visitors and local community were conducted to collect the data from these two 

geoparks. After the components (i.e., indicators in Tables 3.2 & 3.3) of tourism 

carrying capacity were confirmed as applicable by using CFA in structural equation 

modeling in this framework, tourism carrying capacity was evaluated according to 

the fit indices (Table 3.7), followed by the revised IPA for ascertaining suggestions 

on each indicator. On the whole, fewer modifications were needed in HKGP than 

in the case of DXSGP and the overall model fit in HKGP (see Tables 4.9 & 4.16) is 
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better than that for DXSGP (see Tables 5.8 & 5.15). Therefore, it can be concluded 

that HKGP performs better than DXSGP. This conclusion is also echoed by the 

results of IPA, i.e., nine delighters in HKGP (Table 4.23) while only two delighters 

for the case of DXSGP (Table 5.22). In conclusion, the evaluation shows that 1) 

there is compatibility among environmental conservation, social maintenance and 

economic development in the two Geoparks; and 2) HKGP performs better than 

DXSGP when evaluated by the framework in this thesis. 

The hypothesized correlations between factors in Figures 3.3 and 3.4 show the level 

of fitness among the three dimensions. In the two cases in this thesis, compatibility 

among three dimensions is found by the fitness level. Compatibility is a necessary 

condition but not the sufficient condition for reconciliation. Compatibility is a first 

step to bring balance among three dimensions in Global Geopark. Regarding the 

interpretation of the compatibility among the three dimensions, it is denoted by the 

standard estimates of the modified community indicator model and the standard 

estimates of the modified visitor indicator model. Take HKGP as the example, the 

double-headed arrows represent the hypothesized correlations between factors in 

Figures 4.3 and 4.5. The values of the hypothesized correlations represent the 

compatibility of three dimensions in TCC. The correlation coefficients between 

PCC and SCC and between SCC and ECC is 0.61and that between ECC and PCC 

is 0.72. The results show that the three dimensions have equal importance in 

sustainable tourism development. With a total correlation value (i.e., the sum of two 

correlation values of a factor) of 1.22 (0.61+0.61=1.22) for SCC in Figure 4.3, it 

has less impact (i.e., correlations to other two factors) on such compatibility than 

PCC (0.61+0.72=1.33) and ECC (0.61+0.72=1.33) in HKGP. The three dimensions, 

i.e., PCC, ECC, and SCC are affecting each other in a positive way. This means that 

if one dimension is improved, the other two dimensions will also be improved. 

However, PCC and ECC are factors that can bring greater improvement to TCC 

than SCC can. Based on the correlations in Figure 4.5, the true nature of the study 

findings in HKGP is: 1) the satisfactions on the facility, the resource, and human 

environment in HKGP have positive correlations, i.e., when one improves, the other 

two also improve; 2) based on the total correlation values of the factor, human 

environment (0.89+0.78=1.67) is the factor which will bring faster improvement in 

visitor satisfaction than facility (0.63+0.89=1.52) and resource (0.63+0.78=1.41) 

can in HKGP. The factor/dimension) that carries the highest combined correlation 
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coefficient is the factor warrant most attention. Recommendations to every 

indicators are then made based on the results of revised importance-performance 

analysis. The key recommendations for HKGP are: 1) related authorities and local 

partners should provide more job opportunities to local people, especially 

permanent job positions, such as rangers in the park and interpreters in the visitor 

centres; 2) the geopark-related organisations and authorities, such as "AFCD should 

provide educational programmes for local communities, such as the importance of 

protecting geological resources and environment in the Park; 3) more basic facilit ies, 

such as toilets and auxiliary facilities, shower room and changing rooms for divers  

should be established in order to raise visitor satisfaction. 

The key recommendations for DXSGP are: 1) cultural renaissance to rejuvena te 

local culture should be considered by the Park managers; 2) service quality, such as 

food quality and souvenirs, in the park should be improved by the business 

operators; 3) related authorities should provide more leisure facilities in the Park, 

such as swings, seesaw and sandpits for local people, and foot massage shops or 

spa centres for visitors.  

HKGP has more delighters/better performance on TCC than DXSGP. This reflects 

that Hong Kong Government manages the Park better than its DXS counterpart in 

terms of the GGN criteria for Global Geopark. Commendable management 

strategies used by one can be adopted by other parks. For instance, RES in HKGP 

is rated as a delighter by the local community and as a satisfier by visitors. This is 

probably because catering guides in HKGP are available in the Park’s website (see 

http://www.geopark.gov.hk/en_s4a.htm). The conservation of geological resources 

(e.g. landforms and geomorphological features) in DXSGP, which is a result of the 

zoning protection (see Table 5.1), is a good practice worth propagating to other 

geoparks. 

In summary, this thesis reviews the concept of tourism carrying capacity, six 

conventional frameworks, and develops a new framework (Figure 2.6) that renders 

compatibility between resources conservation and sustainable development in 

geoparks.  
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6.3 Limitations 

As with all studies, there are limitations with this study too. The analysis relies only 

on the personal views of the respondents without sufficient support of objective 

data, such as official statistics and environmental data. This is because of lack of 

such statistics and the high cost of gathering such data by the author alone. Second, 

no routine field trip or survey was conducted. It may be argued that a study covering 

the whole year would be more informative. Third, only Chinese and English 

speaking interviewees were able to participate in the survey because the 

questionnaires were only available in these two languages. Furthermore, only two 

cases in China are studied to test the new framework. More rigorous testing of the 

framework (Figure 2.6) is required with more cases to confirm whether the structure 

of the systematic index system (Figures 3.3 and 3.4) is invariant across time and 

populations, and to see whether the findings from this study are replicable to other 

cases as well. Last but not least, the indictors used in the questionnaires contain 

double-barrelled questions and leading questions, for example, the statements 

related to AFF, RES, LEI, and SCE in the local community questionnaire, and the 

statements related to SCE, CLE, INE, INT, RES, LEI, SHE, BIN, and SIG in the 

visitor questionnaire. The original intention to use these double-barrelled questions 

was to help respondents understand the questions better. So more than one aspect 

were mentioned in one statement. For example, scenery and landscape were both 

asked in the attribute of SCE. Such compound questions may result in inaccurac ies 

in the attitude being measured because the respondents can only choose one answer 

to represent two or more aspects. For example, the question about AFF was 

presented as “Are you satisfied with the way the geopark promotes regional 

agricultural/forestry/fishery products? Please rate your level of satisfaction and the 

importance of this attribute.” Because of the mention of multiple aspects in the 

statement, it is difficult to know if the scores given which was further used in  

revised IPA refer to agricultural, or forestry, or fishery products. This brings 

difficulty in formulating precise recommendations. This is an adverse effect of 

having such kind of double-barrelled question which should be avoided in future 

studies. Leading questions are questions which can lead respondents to think in a 

certain way. For example, in the local community questionnaire, there was the 

question, are you satisfied with the way you and other members of the local 
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community are engaged in geopark policy making” (POL) (Appendix A). This may 

cause respondents to ignore the possibility that the Geopark authority has not 

carried out any engagement with local community at all. To avoid the adverse 

consequences of this leading question, a “no experience” choice was offered in the 

questionnaires. As a result, the author does not expect much adverse effect from the 

inclusion of leading questions on the findings of this study. In a word, the 

questionnaires need to be improved, especially double-barrelled questions and the 

leading questions should be avoided. Convenience sampling is used in this thesis 

due to its cost-effectiveness and time-effectiveness. But samples based on non-

probability sampling method may not represent the entire population. This is also 

the limitation of this study. 

This thesis uses CFA and revised IPA to evaluate TCC in Geoparks. The evaluation 

process of the proposed TCC framework for geoparks (Figure 2.6) includes the 

evaluation on the local communities’ and the visitors’ perspectives. As satisfact ion 

scores of local communities and importance scores of visitors were not fit for CFA, 

only 50% of the sample data are shown to be valid in CFA construct (Figures 3.3 

and 3.4). This implies that local community agree (but not strongly agree) that the 

GGN criteria as a whole are important but currently the data pattern of the 

satisfaction assessment does not fit the GGN’s structure (Figure 3.3). The data of 

visitors’ satisfaction fit with the GGN criteria construct as a whole (Figure 3.4) but 

the visitors’ data on importance of the criteria do not fit with the structure based on 

GGN’s criteria (Figure 3.4). This suggests that: 1) local communities are not 

satisfied with sustainable geotourism development in the two parks as assessed by 

the GGN criteria, 2) the reason for visitors’ lack of full agreement with the 

importance of the GGN structure shows that the important items/indicators for 

sustainable geo-tourism development in visitors’ view are different from those of 

GGN’s. This is because visitors likely are more concerned about their own visit ing 

experience in sustainable geo-tourism, whereas GGN looks more comprehensive ly 

at both visitors and local communities in the sustainable geo-tourism development, 

and, 3) other indicators should be included for evaluating the tourism carrying 

capacity in the framework, such as vegetation coverage in the park and number of 

visitors encountered per day. There is no objective proof for the results of this study. 

The concept of Global Geopark was first officially proposed by UNESCO in 1999. 

Global Geopark is still new in tourism industry though there are 147 UNESCO 
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Global Geoparks in 41 countries at present. Regarding the lack of objective proof, 

future studies should also acquire objective data such as vegetation coverage rate. 

Geo-tourism is a form of nature-based tourism. Vegetation coverage rate and its 

changes are indicative of the influence of visitors and local communities in the 

geopark. Higher natural vegetation coverage rate normally implies better 

environmental conservation even in geoparks. Also, the two path diagrams (Figures 

3.3 and 3.4) need to be applied to more cases to find out how the structures can be 

rendered more adaptable to more cases, for example, which item can be deleted in 

the structure, so as to make this structure more suitable for general use in all Global 

Geoparks.  

With CFA, an overall simultaneous test of the relationship of all variables in 

different factors is possible. It is demonstrated in this thesis that out of the four sets 

of data tested, relationships between the variables in the local community model 

(Figure 3.3) can be confirmed only by the factor importance data and those of the 

visitor model (Figure 3.4) can only be confirmed by the satisfaction factor data. 

Thus, it means the construct validity of the GGN model on the local community’s 

satisfaction of the overall environment in the Park has yet to be demonstrated and 

that the visitors of both parks do not totally agree with all the GGN criteria. Another 

shortcoming of CFA is that it cannot inform improvement needs for each indicator 

even if the model is found fit. Thus, after using CFA to confirm the structural 

validity, revised IPA was deployed to elicit recommendations specific for each 

indicator for both Geoparks. The levels of fit for some indicators were not good.  

However, CFA is not designed to achieve the best fit but to confirm whether the 

index system in the TCC framework works for the studied object with the least 

modification. The results of CFA in both Global Geopark case studies in this thesis 

are mediocre or even poor. This implies that the data of two Geoparks do not fit the 

TCC framework according to GGN criteria.   

6.4 Recommendations for Future Studies 

This TCC framework can be used in other Global Geoparks for evaluating the 

tourism carrying capacity there. Also, it can be used in HKGP and DXSGP again 

for investigating the sustainable tourism development there. For other future 

research opportunities, recommendations include conducting recurrent tourism 
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carrying capacity evaluations to improve GGN’s criteria for Global Geoparks and 

improving the systematic index system (see s. 3.3) in the framework by includ ing 

more objective scientific indicators. 

The indicators used for this study are only based on GGN (2010a) and GGN (2010b). 

Including other objective scientific indicators will increase the coverage of the 

index system. For example, percentage of vegetation coverage in the park, the 

number of people encountered by each visitor per day, and the total number of 

visitors per year. Second, the questionnaires need to be simplified for future study. 

The visitor questionnaire was five pages in length and takes more than twenty 

minutes to finish. The questionnaire addressed on local community has two pages. 

Long questionnaires make the interviewees bored and will lead to perfunctory 

answers being provided. In future studies, it is better to limit the completion time 

of the questionnaire to within ten minutes. If possible, the same questionnaire can 

be used for both visitors and local community. This likely will enhance the response 

rate. As Global Geoparks are re-evaluated every four years, it is suggested that the 

TCC evaluation on Global Geoparks can be conducted once every four years to 

confirm the result of qualitative re-evaluation by GGN evaluators, and also provide 

evidence or recommendations for the sustainable development in Global Geoparks.  

All in all, I hope that this tourism carrying capacity framework can be confirmed 

with more data sets from different Global Geoparks. I also would like to keep 

improving the indicator system and to test its applicability in more Global Geoparks. 

By doing so, I hope that the use of this tourism carrying capacity framework would 

help geopark managers to find ways to satisfy “the needs of the present without 

compromising the ability of future generations to meet their own needs.” (WCED, 

1987, p.43) and to help UNESCO Global Geoparks contribute to the sustainab le 

development goals, i.e., “1) end poverty in all its forms everywhere; 2) ensure 

inclusive and equitable equality education and promote lifelong learning 

opportunities for all; 3) achieve gender equality empower all women and girls; 4) 

promote sustained, inclusive and sustainable economic growth, full and productive 

employment and decent work for all; 5) make cities and human settlement inclus ive, 

safe, resilient and sustainable; 6) ensure sustainable consumption and production 

patterns; 7) take urgent action to combat climate change and its impacts; and, 8) 

strengthen the means of implementation and revitalize the global partnership for 

sustainable development” (UNESCO, 2019b). 
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Appendix A 

Local Community Survey Questionnaire (HKGP) 

 

This research aims at investigating local communities’ perspective on sustainable  

geo-tourism in Hong Kong Global Geopark (HKGP). The target participants are 

the local people over 15 years old. Grateful if you would spend a few minutes to 

complete this questionnaire. All the information gathered will be used only for 

academic purposes and no data from individual questionnaire will be released.  

(Please rate your satisfaction in terms of the following setting attributes of HKGP, 

and rate their importance using). 

Satisfaction: 1-Very Dissatisfied, 2-Dissatisfied, 3-Neutral, 4-Satisfied, 5-Very 

Satisfied, NE-No Experience 

Importance: 1-Unimportant, 2-Of Little Important, 3-Moderately Important, 4-

Important, 5-Very Important 

Attributes Satisfaction  Importance 

1 2 3 4 5 NE 1 2 3 4 5 

Engage local communities in geopark 

policy making 

           

Engage local communities in 

conservation activities 

           

Engage local communities in geopark 

education activities 

           

Engage local communities in 

geotourism activities 

           

Promote regional agricultural / forestry 

/ fishery products 

           

Promote regional food / meals            

Promote regional leisure / recreational 

business 

           

Promote regional hostel business            

Promote local handicraft products             

Improve the transportation system            

Provide formal contract between            
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HKGP and local partners  

Provide new permanent job positions             

Provide new temporary job positions             

Provide training program            

Provide marketing information             

Improve living conditions and life 

quality 

           

Conservation on scenery/landscape 

(e.g. vegetation) 

           

Conservation on geology resource (e.g. 

rocks) 

           

Conservation on biology resource (e.g. 

animals) 

           

Conservation on culture resource            

Communication with tourists            

Others, please specify:                                                   

 

Personal Particulars: 

Gender: □Male □Female           Marital status: □Married □Unmarried 

Age:    □15-24 □25-34 □35-44 □45-54 □55 or above 

Highest education attainment:  

□Lower secondary or below □Upper secondary □Post-secondary  

□Undergraduate □Post-graduate 

Annual income (HK$):  

□65,000 or below □65,001-120,000 □120,001-299,999 □300,000-499,999  

□500,000 or above □I do not want to answer this question 

Occupation: 

□Food/meal sellers □Transport providers □Leisure-related activities providers 

□Tour guide □Souvenir manufacturing □Souvenir sellers (e.g. handicrafts )        

□Unemployed □Accommodation providers  

□Others, please specify:                                  

Living Area: 

□High Island Geo-Area □Ninepin Group Geo-Area □Sharp Island Geo-Area 
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□Ung Kong Group Geo-Area □Bluff Head-Port Island Geo-Area  

□Tolo Channel Geo-Area □Double Haven Geo-Area  

□Tung Ping Chau Geo-Area □Other areas, please specify:                                       
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Appendix B 

香港地質公園居民調查問卷 

 

香港浸会大学正在进行一项有关香港地質公園區域內居民對地質旅遊發展的

看法研究。受訪者為 15 周歲以上的當地居民。問卷涉及的所有內容將嚴格保

密，僅用於學術研究。感謝閣下協助完成此調查問卷。 

請您用對以下有關香港地質公園的各選項發展現狀的滿意度及其各自重要

程度进行评价。 

 

選 

項 

滿意度  重要性 

非

常

失

望 

比

較

失

望 

一

般

滿

意 

比

較

滿

意 

非

常

滿

意 

未

有

体

验 

很

不 

重

要 

有

些

重

要 

一

般

重

要 

比

較

重

要 

非

常

重

要 

相關政策決策過程中

當地居民的參與程度 

           

相關生態維護過程中

當地居民的參與程度 

           

相關教育活動中當地

居民的參與程度 

           

相關地質旅遊活動中

當地居民的參與程度 

           

促進當地農林漁業發

展（如：海產品） 

           

促進當地餐飲業發展            

促進當地休閒娛樂業

發展（如：浮潛/露營） 

           

促進當地住宿業發展

（如：私人旅館） 

           

促進當地手工產品發            
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展（如：岩石紀念品） 

促進景區與外界的交

通發展（如：渡船） 

           

提供地質公園與當地

企業/店鋪的合作機會 

           

提供永久性工作 （如：

遊客中心工作） 

           

提供臨時性工作 （如：

旺季導遊工作） 

           

提供相關培訓（如：導

遊/餐飲經營培訓） 

           

提供推廣信息（如：推

薦餐飲店/娛樂項目） 

           

對 生 活 設 施 的 改 善

（如：供水電/道路） 

           

對自然景觀的保護及

改善（如：植被/水） 

           

對地質景觀的保護及

改善（如：岩石） 

           

對生態資源的保護及

改善（如：動物） 

           

對文化資源的保護及

恢復（如：教堂/鹽田） 

           

與遊客的互動（如：用

餐/購物/問路） 

           

其他，請說明：                                                 
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个人信息： 

性別： □男 □女 婚姻狀況： □已婚 □單身 

年齡:   □15-24 □25-34 □35-44 □45-54 □≥55 

受教育水平： 

□小學或以下 □初中 □高中 □大學 □研究生或以上 

個人年收入（港幣）： 

□≤65,000 □65,001-120,000 □120,001-299,999 □300,000-499,999 □≥500,000  

□不想回答此問題 

行業:   

□導遊 □交通運輸經營 □紀念品製造/銷售  

□無業（如：學生/家庭主婦/退休） 

□娛樂休閒活動經營 □住宿 □餐飲  

□其他，請詳細說明：                                             

所屬景區： 

□糧船灣景區 □果洲群島景區 □橋咀洲景區 □甕缸群島景區  

□赤洲-黃竹角咀景區 □赤門景區 □印洲塘景區 □東平洲景區  

□其他地區，請說明：                                                  

 

  

http://www.geopark.gov.hk/b5_s4f7.htm
http://www.geopark.gov.hk/b5_s4f4.htm
http://www.geopark.gov.hk/b5_s4f11.htm
http://www.geopark.gov.hk/b5_s4f1.htm
http://www.geopark.gov.hk/b5_s4f5.htm
http://www.geopark.gov.hk/b5_s4f12.htm
http://www.geopark.gov.hk/b5_s4f9.htm
http://www.geopark.gov.hk/b5_s4f6.htm
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Appendix C 

Geotourist Survey Questionnaire (HKGP) 

 

This research aims at investigating tourists’ perspective on sustainable geo-

tourism in Hong Kong Geopark (HKGP). The target participants are people over 

15 years old. Grateful if you would spend a few minutes to complete this 

questionnaire. All the information gathered will be used only for academic purposes 

and no data from individual questionnaire will be released.  

 

Section 1 

Check the appropriate box using. Every question has ONE answer unless 

otherwise specified. 

Do you know here is a global geopark?  

□No □Yes, when: □before 2011 □in 2011 or after 

How many times have you been to HKGP? □0 □1-3 □4-6 □7-9 □≥10 

How do you know HKGP? (Multiple choices)  

□Website/internet □Television □Newspapers  

□Word of mouth (e.g. friends) □Leaflet □Others, please specify:                              

What Geo-Area(s) have you been to HKGP before today? (Multiple choices) 

□High Island Geo-Area □Ninepin Group Geo-Area □Sharp Island Geo-Area  

□Ung Kong Group Geo-Area □Bluff Head-Port Island Geo-Area  

□Tolo Channel Geo-Area □Double Haven Geo-Area  

□Tung Ping Chau Geo-Area □Cannot remember  

□Other areas in HKGGP, please specify:                                                     

Please check that you have heard of. (Multiple choices) 

□HKGP Website (http://www.geopark.gov.hk) 

□GeoMuseums  

(Hong Kong Museum of History/Hong Kong Science Museum/Stephen Hui 

Geological Museum) 

□Education centres  

(Tai Po Geoheritage Centre/Lai Chi Wo Geoheritge Centre/Sai Kung Volcano 

Discovery Centre/Kat O Geoheritage Centre) 

□Visitor centres 
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(Geopark Visitor Centre-Lion Nature Education Centre/Volcano Discovery 

Centre-Sai Kung Waterfront Park) 

□Interpretation  

(The Recommended Geopark Guide System (R2G)/Geopark Guide 

Accreditation System/Floating kiosk in Sai Kung Region/Floating kiosk in Northeast 

Region) 

□Education program/Materials (R2G/Books/Vidoes/Webgame related to 

HKGP) 

□Geopark Hotel (L’hotel Island South/L’hotel élan) 

□Geological Dishes  

(Geolicious Menu at L’hotel Island South/Traditional Hakka dishes at Kat O 

Village/Winter’s geo dishes at restaurants of Sai Kung Town) 

Duration of this trip: □1 day □2days □3 days □4days □5days or longer 

For trip in 1 day, please specify the time:  

Start:           End:          

How much are you willing to spend totally for your trip to HKGP today (HK$)?  

□0-500 □501-1000 □1001-1500 □1501-2000 □2001-2500 □over 2501 

Group nature:  

□Independent tour    (Group Size: □≤3 □4-11 □12-20 □21-40 □41-60 □≥61) 

□Guided tour        (Group Size: □≤3 □4-11 □12-20 □21-40 □41-60 □≥61) 

□Others, please specify:                                                               

Transportation of your trip today: (Multiple choices) 

□Bicycle □Private car □Cableway □Public bus □MTR □Ferry □Taxi □Others:              

Reasons for visiting: (Multiple choices) 

□Good scenery/fresh air □Recreational activities □Acceptable price/cost □Cultura l 

authenticity □Not been here before □Safety/security  

□Away from the city □Geological feature learning □Convenient transport □Others, 

please specify:                                              

Main activities: (Multiple choices)  

□Exercise/fitness □Camping/Picnic □Recreation □Nature studies (e.g. geology) 

□Leisure □Photography □Others, please specify:                                                   
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The experience you most enjoyed: (Multiple choices) 

□Good scenery/fresh air □Recreational activities □Acceptable price/cost □Cultura l 

authenticity □Safety/security □Convenient transport  

□Away from the city □Geological feature learning □Others, please specify:                                                                   

How much you spent in your trip (HK$)? 

□0-500 □501-1000 □1001-1500 □1501-2000 □2001-2500 □over 2501 

 

Section 2 

Please using to rate your satisfaction in terms of the following setting attributes 

and their importance in HKGP. 

Satisfaction: 1-Very Dissatisfied, 2-Dissatisfied, 3-Neutral, 4-Satisfied, 5-Very 

Satisfied, NE-No Experience 

Importance: 1-Unimportant, 2-Of Little Important, 3-Moderately Important, 4-

Important, 5-Very Important 

Attributes Satisfaction  Importance 

1 2 3 4 5 NE 1 2 3 4 5 

Scenery/landscape (e.g. vegetation, air, 

noise) 

            

Geology source (e.g. rocks)            

Biology resource (e.g. animals)            

Culture resource            

Security and safety            

Cleanliness/tidiness            

Geopark ranger/warden service            

Tourist behavior (e.g. littering, graffit i 

on rocks) 

           

The production of geoproducts (e.g. 

food &handicrafts) 

           

Restaurants/shops            

Leisure/recreational equipment            

Shelters and pavilions            

Litter bins and garbage handling            
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Toilets            

Convenience of transportation and 

parking 

           

Footpaths and hiking trails            

Directional signs/Information panels            

Communication with the locals            

Others, please specify:                                        

 

Section 3 

Please check the appropriate box using. 

1-Strongly Disagree, 2-Disagree, 3-Neutral, 4-Agree, 5-Strongly agree  

 

Your actions in trip today (times) 0 1 2 3 4 ≥5 

Using informal trails or off-trail visiting/Trampling NO 

VISITORS areas 

      

Graffiti on rocks       

Collection of rocks (e.g. fossil) and other materials (e.g. 

shell, sand, fallen leaf) 

      

After this trip, I will… 1 2 3 4 5 

recommend HKGP to others      

visit the HKGP again       

visit other geoparks      

become volunteer in geo-conservation activit ies      

visit geomuseums/education centres/vis itor 

centres 

     

buy geo-related educational materials (e.g. 

book)  

     

buy other geotourism souvenirs (e.g. ornaments 

and toys) 

     

try geobakeries/georestaurants      

try overnight camping/rural hostels/hotels in 

HKGP 

     

Others, please specify:                                           
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Picking plants (e.g. vegetable, flower)       

Chasing/Catching animals (e.g. butterfly, fish)       

Dropping materials (e.g. packing bag, tissue) outside waste 

bins 

      

Dropping food or related items (e.g. bread, shuck) outside 

waste bins 

      

 

Section 4  

Personal Particulars. 

Gender: □Female □Male 

Marital status: □Unmarried □Married 

Age (Years): □15-24 □25-34 □35-44 □45-54 □55 or above 

Cultural group: 

□Hong Kong □Korea □Japan □Mainland China □Others in Asian □European  

□African □Australian/New Zealand □South/North American □Others 

Highest education attainment: 

□Lower secondary or below  □Upper secondary □Post-secondary 

□Undergraduate □Post-graduate  

Annual income (HK$): 

□65,000 or below □65,001-120,000 □120,001-299,999 □300,000-499,999  

□500,000 or above □I do not want to answer this question 

Occupation: Related to geology/tourism 

□Government officials □Yes □No 

□Company employees/Clerks □Yes □No 

□Service worker or sales □Yes □No 

□Agricultural and fisheries worker □Yes □No 

□Self-employed □Yes □No 

□Student □Yes □No 

□Unemployed □Others, please specify:                                                 
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Appendix D 

香港地質公園遊客調查問卷 

 

香港浸会大学正在进行一项有关香港地質公園遊客对地质旅游发展的看法研

究。受訪者為 15 周歲以上遊客。問卷涉及所有內容將嚴格保密，僅用於學術

研究。感謝閣下協助完成此問卷。 

 

第一部分 

（請您用進行選擇。如非特別說明，請選擇一個答案） 

是否知道這裡是世界地质公园：  

□否 □是，何時知道：□2011 年前 □2011 年或之後 

曾經遊覽香港地質公園幾次：0 □1-3 □4-6 □7-9 □≥10 

如何得知香港地質公園（多項選擇）： 

□宣傳冊 □朋友推薦 □報紙 □網絡 □電視 □其他：                        

曾經遊覽過香港地質公園的哪些景區（多項選擇）： 

□糧船灣（如：花山/西灣大浪灣） □果洲群島（如：北果洲）  

□甕缸群島（如：橫洲） □橋咀洲 □印洲塘（如：荔枝窩/印洲塘）  

□赤門（如：馬屎洲/荔枝莊）□赤洲-黃竹角咀景區 □東平洲景區  

□忘記 □其他睦鄰地區，請詳細說明：                                               

以下選項中，請選擇您聽過的（多項選擇）： 

□網站（http://www.geopark.gov.hk） 

□博物館（香港歷史博物館/香港科学馆/許士芬地質博物館） 

□教育中心 

（大埔地質教育中心/西貢火山探知館/荔枝窩地質教育中心/吉澳地質

教育中心） 

□遊客中心 

（西貢地質公園遊客中心-獅子會自然教育中心/火山探知館-西貢海濱

公園） 

□遊覽解說 

（地質公園推薦導賞員/地質公園認可地質公園導賞員/流動展覽船） 

http://www.geopark.gov.hk/b5_s4f7.htm
http://www.geopark.gov.hk/b5_s4f4.htm
http://www.geopark.gov.hk/b5_s4f1.htm
http://www.geopark.gov.hk/b5_s4f11.htm
http://www.geopark.gov.hk/b5_s4f9.htm
http://www.geopark.gov.hk/b5_s4f12.htm
http://www.geopark.gov.hk/b5_s4f5.htm
http://www.geopark.gov.hk/b5_s4f6.htm
http://www.taipoea.org.hk/tpgeopark/
http://www.rocks.org.hk/images/GeoheritageCentre/2011-11_LCWleaflet20140106203435.pdf
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□教育項目及材料 

（地質公園學校/岩石學堂/地質公園推薦導賞員推薦制度/書籍影像及

网络游戏） 

□主題酒店（如心南灣海景酒店/如心艾朗酒店） 

□地質公園主题餐 

（地质主題套餐/吉澳景區傳統客家菜/西貢景區食肆地質主題冬日菜

式） 

計劃遊覽總天數： 

□1（出發時間:        ；結束時間：        ） □2 □3 □4 □≥5 

此次出行形式： 

□自由行 （出行人數： □≤3 □4-11 □12-20 □21-40 □41-60 □≥61） 

□參團     （團隊人數： □≤3 □4-11 □12-20 □21-40 □41-60 □≥61） 

□其他，請說明：                                  

此次預計總花費（港幣）： 

□0-500 □501-1000 □1001-1500 □1501-2000 □2001-2500 □≥2501 

此次遊覽使用的交通方式（多項選擇）：  

□出租車 □私人汽車 □巴士 □港鐵  

□船舶 □索道 □自行車 □其他，請說明：                                                     

遊覽香港地質公園的主要原因（多項選擇）： 

□景色優美/空氣好 □交通便利 □價格合理 □遠離城市  

□了解科學知識（如：地質地貌，天文觀星）□了解當地歷史文化  

□未曾遊覽過 □安全 □娛樂活動 □其他，請詳細說明：                                   

此次出行的主要活動（多項選擇）：□運動健身（如：登山） □露營野餐  

□娛樂（如：放風箏）□了解自然（如：地质地貌，觀星） □休閒觀光  

□拍照 □其他，請詳細說明：                                                 

此次出行最滿意的是（多項選擇）： 

□安全 □價格合理 □娛樂活動 □當地文化 □遠離城市 □地質地貌特征  

□交通/停車便利 □景色優美/空氣質素高 □其他，請詳細說明：            

此次實際總花費（港幣）： 

http://www.lhotelislandsouth.com/chi/global/b57e628dab084d058096a0e355673af7_preview.html
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□0-500 □501-1000 □1001-1500 □1501-2000 □2001-2500 □≥2501 

 

第二部分 

請用評價以下有關香港地質公園的各類選項滿意度及重要性。 

满意度：1-非常失望， 2-失望， 3-一般， 4-滿意， 5-非常滿意；  

重要性：1-不重要， 2-有些重要， 3-較重要， 4-重要， 5-非常重要 

 

選  項 

滿 意 度  重 要 性 

1 2 3 4 5 未体验 1 2 3 4 5 

自然景觀（如：植被/空氣/水體）            

地質景觀（如：岩石）            

生態資源（如：動物）            

文化資源（如：教堂/鹽田/美食）            

遊覽的安全性保障            

整體清潔程度            

工作人員（如：導遊解說/餐飲服務）            

其他游客行为（如：丢垃圾/塗鴉）            

旅遊紀念品（如：特色食品/工藝品）            

餐飲設施（如：飯店/小食亭）            

娛樂休閒設施（如：浮潛/划艇）            

休息設施（如：遮陽亭/酒店）            

垃圾箱            

洗手間            

住處到地質公園的交通停車便利

性 

           

地質公園內的步道及遠足徑            

遊覽路線指示標識及景點信息牌            

與當地居民的互動（如：用餐/購物）            

其他，請詳細說明：                                        
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第三部分 

 

此次遊覽中，我曾… （次） 0 1 2 3 4 ≥5 

進入步道或遠足路徑外的路線遊覽 （如：非遊客

進入區域） 

      

在公園內塗鴉（如：岩石上/涼亭上）       

帶走公園內的岩石等資源（如：化石/礦物貝殼/泥沙

/珊瑚/落葉） 

      

採摘公園內的植物（如：花草，樹木）       

在公園內追逐/捕捉動物（如：昆蟲，魚蝦）       

在公園內垃圾箱外留下生活用品（如：包裝袋/紙巾）       

在公園內垃圾箱外留下食物垃圾（如：瓜皮/麵包）       

  

 

 

此次遊覽后，我會… 極

不

贊

成 

不

贊

成 

中

性 

比

較

贊

成 

非

常

贊

成 

向他人推薦香港地質公園      

再次遊覽香港地質公園      

遊覽其他地質公園      

成為地質保育活動的志願者       

參觀其他地質公園博物館/教育中心/遊客中心      

購買和地質有關的教育材料 （如：書籍）       

購買其他地質旅遊紀念品 （如：岩石裝飾品）      

嘗試其他相關餐飲（如：美食/地質主題套餐）      

嘗試地質公園內住宿（如：主題酒店/民宿/露營）      

其他，請詳細說明：                                      
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第四部分 

个人信息 

性別： □男 □女    婚姻狀況：□已婚 □單身 

年齡（周歲）: □15-24 □25-34 □35-44 □45-54 □≥55 

地區: □香港 □韓國 □日本 □中國大陸 □亞洲其他地區 □歐洲 □非洲  

□澳大利亚/新西兰 □美洲 □其他 

受教育水平： □小學或以下 □初中 □高中 □大學 □研究生或以上 

個人年收入（港幣）：  

□≤65,000 □65,001-120,000 □120,001-299,999  

□300,000-499,999 □≥500,000 □不想回答此問題 

職業: 與地質/旅遊相關 

□國家公職人員（如：公務員/軍人/教師） □是 □否 

□企業人員（如：行政管理/工程师及技术人员/普通职员） □是 □否 

□商業/服务業/销售业從業者 （如：運輸/餐飲/手工艺品

設計制造） 

□是 □否 

□农林渔牧业產品生產製造者 □是 □否 

□自由职业者 □是 □否 

□学生 □是 □否 

□無業（如：家庭主妇/退休/待业） 

□其他，請詳細說明：                                                 
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Appendix E 

Local Community Survey Questionnaire (DXSGP) 

 

This research aims at investigating local communities’ perspective on sustainable  

geo-tourism in Danxiashan Geopark (DXSGP). The target participants are the local 

people over 15 years old. Grateful if you would spend a few minutes to complete 

this questionnaire. All the information gathered will be used only for academic 

purposes and no data from individual questionnaire will be released. (Please rate 

your satisfaction in terms of the following setting attributes, and their importance 

using). 

Satisfacion: 1-Very Dissatisfied, 2-Dissatisfied, 3-Neutral, 4-Satisfied, 5-Very 

Satisfied, NE-No Experience； Importance: 1-Unimportant, 2-Of Little Important, 

3-Moderately Important, 4-Important, 5-Very Important  

Attributes Satisfaction  Importance 

1 2 3 4 5 NE 1 2 3 4 5 

Engage local communities in geopark 

policy making 

            

Engage local communities in 

conservation activities 

           

Engage local communities in geopark 

education activities 

           

Engage local communities in 

geotourism activities 

           

Promote regional 

agricultural/forestry/fishery products 

           

Promote regional food/meals            

Promote regional leisure/recreationa l 

business 

           

Promote regional hostel business            

Promote local handicraft products             

Improve the transportation system            

Provide formal contract between 

DXSGP and local partners  
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Provide new permanent job positions             

Provide new temporary job positions             

Provide training program            

Provide marketing information             

Improve living conditions and life 

quality 

           

Conservation on scenery/landscape (e.g. 

vegetation and air) 

           

Conservation on geology resource (e.g. 

rocks) 

           

Conservation on biology resource (e.g. 

animals) 

           

Conservation on culture resource            

Communication with tourists            

Others, please specify:                                                   

 

Personal Particulars: 

Gender: □Male □Female        Marital status: □Married □Unmarried / others 

Age: □15-24 □25-34 □35-44 □45-54 □≥55 

Highest education attainment: □Lower secondary or below □Upper secondary 

□Post-secondary □Undergraduate □Post-graduate 

Annual income (RBM): 

□≤20,000 □20,001-40,000 □40,001-65,000 □65,001-120,000 □120,001-299,999 

□300,000-499,999 □500,000 or above □I do not want to answer this question 

Occupation: 

□Tour guide □Transport providers □Leisure-related activities providers  

□Food/meal sellers □Souvenir manufacturing/sellers (e.g. handicra fts) 

□Unemployed □Accommodation providers □Others, please specify:                                                           

Living Area: 

□Danxia Geo-Area □Shaoshi Geo-Area □Bazhai Geo-Area  

□Feihuashui Geo-Area □Xianrenji Geo-Area □Jinjiang scenic belt  

□Zhenjiang scenic belt □Other areas, please specify:                                                       

 



180 

 

Appendix F 

丹霞山地质公园居民调查问卷 

 

香港浸会大学正在进行一项有关广东丹霞山地质公园内居民对地质旅游发展

的看法研究。受访者为 15 周岁以上的当地居民。问卷涉及的所有内容将严格

保密，仅用于学术研究。感谢您协助完成此问卷。 

 

第一部分：请您用对以下选项的满意度及其重要程度进行评价。 

满意度：1-非常失望,  2-失望,  3-一般,  4-滿意,  5-非常滿意； 

重要性：1-不重要,  2-有些重要,  3-较重要,  4-重要,  5-非常重要 

选  项 满意度  重要性 

1 2 3 4 5 未体验 1 2 3 4 5 

相关政策决策过程中当地

居民的参与程度 

           

相关生态维护过程中当地

居民的参与程度 

           

相关教育活动中当地居民

的参与程度 

           

相关地质旅游活动中当地

居民的参与程度 

           

促进当地农林渔业发展

（如：海产品/农产品） 

           

促进当地餐饮业发展            

促进当地休闲娱乐业发展

（如：漂流/露营） 

           

促进当地住宿业发展（如：

私人旅馆） 

           

促进当地手工产品发展

（如：岩石制成纪念品） 
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促进景区与外界的交通发

展（如：渡船/出租车） 

           

提供地质公园与当地企业/

店铺的合作机会 

           

提供永久性工作 （如：游客

中心工作） 

           

提供临时性工作 （如：旺季

时的导游工作） 

           

提供相关培训（如：导游讲

解/餐饮经营培训） 

           

提供相关推广信息（如：推

荐民宿/娱乐项目） 

           

对生活基础设施的改善

（如：供水/排污/道路） 

           

对自然景观的保护及改善

（如：植物/空气/水） 

           

对地质景观的保护及改善

（如：岩石） 

           

对生态资源的保护及改善

（如：相思豆/兰花） 

           

对文化资源的保护及恢复

（如：瑶族歌舞） 

           

与游客的交流及互动（如：

用餐/购物/问路） 

           

其他，请详细说明：                                                 
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个人信息： 

性別：  □男 □女 婚姻状况： □已婚 □单身/其他 

年龄: □15-24 □25-34 □35-44 □45-54 □≥55 

受教育水平： □小学或以下 □初中 □高中 □大学 □研究生或以上 

个人年收入（人民币）：  

□≤20,000 □20,001-40,000 □40,001-65,000 □65,001-120,000 □120,001-

299,999 □300,000-499,999 □≥500,000  □不想回答 

行业:  

□导游/讲解员 □交通运输经营 □纪念品制造/销售  

□无业（如：学生/家庭主妇/退休） □娱乐休闲活动经营 □住宿□餐饮  

□其他，请详细说明：                                              

所属景区： 

□锦江风光带 □浈江风光带 □丹霞景区 □巴塞景区 □飞花水景区  

□韶石景区 □仙人迹景区 □其他地区，请说明：                                        
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Appendix G 

Geotourist Survey Questionnaire (DXSGP) 

 

This research aims at investigating tourists’ perspective on sustainable geo- 

tourism in Danxiashan Geopark (DXSGP). The target participants are people over 

15 years old. Grateful if you would spend a few minutes to complete this 

questionnaire. All the information gathered will be used only for academic purposes 

and no data from individual questionnaire will be released. 

 

Section 1 

Check the appropriate box using. Every question has ONE answer unless 

otherwise specified. 

Do you know here is a global geopark?  

□No □Yes, when: □before 2004 □in 2004 or after 

How many times have you been to DXSGP? □0 □1-3 □4-6 □7-9 □≥10 

How do you know DXSGP? (Multiple choices)   

□Leaflet □Word of mouth (e.g. friends) □Newspapers □Website/interne t 

□Television □Others, please specify:                                                        

What Geo-Area(s) have you been to in DXS before today? (Multiple choices) 

□Cannot remember □Jin Jiang Scenic Belt □Zhen Jiang Scenic Belt  

□Dan Xia Geo-Area □Ba Zhai Geo-Area □Fei Hua Shui Geo-Area  

□Shao Shi Geo-Area □Xian Ren Ji Geo-Area □Other areas in DXS:                                                         

Please check that you have heard of. (Multiple choices) 

□Website (http://www.danxiashan.org.cn) □Bei Men Service Placement 

□Interpretation on DXSGP  

□Education program/Materials (book/video) about DXSGP  

□Guangdong Danxiashan Museum □Danxiashan Visitor Centre 

Duration of this trip: □1 day □2days □3 days □4days □5days or longer 

For trip in 1 day, please specify the time:  Start:            End:                

How much are you willing to spend totally for your trip to DXSGP today 

(RMB)?  

□0-500 □501-1000 □1001-1500 □1501-2000 □2001-2500 □over 2501 
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Group nature: 

□Independent tour    (Group Size: □≤3 □4-11 □12-20 □21-40 □41-60 □≥61) 

□Guided tour        (Group Size: □≤3 □4-11 □12-20 □21-40 □41-60 □≥61) 

□Others, please specify:                                                                    

Transportation of your trip today: (Multiple choices)  

□Bicycle □Private car □Cableway □Public bus □MTR/Subway □Ferry □Taxi 

□Motorcycle/Auto bike □Others:                                          

Reasons for visiting: (Multiple choices)  

□Good scenery/fresh air □Convenient transport □Acceptable price/cost  

□Away from the city □Geological feature learning □Cultural authenticity  

□Not been here before □Safety/security □Recreational activities  

□Others, please specify:                                                     

Main activities: (Multiple choices)  

□Nature studies (e.g. geology) □Leisure/Sightseeing □Photography  

□Recreation (e.g. Kite) □Exercise/fitness □Camping/ Picnic  

□Others, please specify:                                                  

The experience you most enjoyed: (Multiple choices)  

□Safety/security □Acceptable price/cost □Recreational activities  

□Cultural authenticity □Away from the city □Geological feature learning 

□Convenient transport □Good scenery/fresh air □Others, please specify:                                

Money spent this trip (RMB)?  

□0-500 □501-1000 □1001-1500 □1501-2000 □2001-2500 □≥2501 

 

Section 2 

Please use to rate your satisfaction in terms of the following setting attributes and 

their importance in DXSGP. 

Satisfaction: 1-Very Dissatisfied, 2-Dissatisfied, 3-Neutral, 4-Satisfied, 5-Very 

Satisfied, NE-No Experience 

Importance: 1-Unimportant, 2-Of Little Important, 3-Moderately Important, 4-

Important, 5-Very Important 

Attributes Satisfaction  Importance 

1 2 3 4 5 NE 1 2 3 4 5 

Scenery/landscape (e.g. vegetation, air,             
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noise) 

Geology resource (e.g. rocks)            

Biology resource (e.g. animals)            

Culture resource            

Security and safety            

Cleanliness/tidiness            

Geopark ranger/warden service            

Tourist behavior (e.g. littering, graffit i 

on rocks) 

           

The production of geoproducts (e.g. 

food &handicrafts) 

           

Restaurants/shops            

Leisure/recreational equipment            

Shelters and pavilions            

Litter bins and garbage handling            

Toilets            

Convenience of transportation and 

parking 

           

Footpaths and hiking trails            

Directional signs/Information panels            

Communication with the locals            

Others, please specify:                                                               

 

Section 3 

Check appropriate box using. 

1-Strongly Disagree, 2-Disagree, 3-Neutral, 4-Agree, 5-Strongly agree 

After this trip, I will… 1 2 3 4 5 

recommend DXSGP to others      

visit the DXSGP again       

visit other geoparks      

become volunteer in geo-conservation activities      

visit geomuseums / education centres / visitor centres      

buy geo-related educational materials (e.g. book)       
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Your actions in trip today (times) 0 1 2 3 4 ≥5 

Using informal trails or off-trail visiting / Trampling NO 

VISITORS areas 

      

Graffiti on rocks       

Collection of rocks (e.g. fossil) and other materials (e.g. 

shell, sand, fallen leaf) 

      

Picking plants (e.g. vegetable, flower)       

Chasing/Catching animals (e.g. butterfly, fish)       

Dropping materials (e.g. packing bag, tissue) outside waste 

bins 

      

Dropping food or related items (e.g. bread, shuck) outside 

waste bins 

      

 

Section 4 

Personal Particulars. 

Gender: □Female □Male 

Marital status: □Unmarried □Married 

Age (Years): □15-24 □25-34 □35-44 □45-54 □55 or above 

Cultural group: 

□Shaoguan city □Other cities in Guangdong province  

□Other provinces in Mainland China □Hong Kong / Taiwan / Macao  

□Other countries and regions in Asian  □European  

□Australian / New Zealand □South / North American □Africa □Others 

Highest education attainment: 

□Lower secondary or below  □Upper secondary  

□Post-secondary □Undergraduate □Post-graduate  

buy other geotourism souvenirs (e.g. ornaments and 

toys) 

     

try geobakeries / georestaurants      

try overnight camping / rural hostels / hotels in 

DXSGP 

     

Others, please specify:                                           
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Annual income (RBM): 

□20,000 or below □20,001-40,000 □40,001-65,000 □65,001-120,000 □120,001-

129,999 □300,000-499,999 □500,000 or above  

□I do not want to answer this question 

Occupation: Related to geology / tourism 

□Government officials □Yes □No 

□Company employees / Clerks □Yes □No 

□Service worker or sales □Yes □No 

□Agricultural and fisheries worker □Yes □No 

□Self-employed □Yes □No 

□Student □Yes □No 

□Unemployed □Others, please specify:                                                 
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Appendix H 

丹霞山地质公园游客调查问卷 

 

香港浸会大学正在进行有关丹霞山地质公园游客对地质旅游发展的看法研究。

受访者为 15 周岁以上游客。问卷涉及所有内容将严格保密，仅用于学术研

究，感谢您协助完成此问卷。 

 

第一部分 

请您用对以下选项进行选择。如非特別说明，请选择一个答案 

是否知道这里是世界地质公园： 

□否 □是，何时知道：□2004 年前 □2004 或之后 

曾经游览丹霞山地质公园几次： □0 □1-3 □4-6 □7-9 □≥10 

如何得知丹霞山地质公园（多选）： 

□宣传册 □朋友推荐 □报纸 □网络 □电视 □其他：                                    

曾经游览过丹霞山地质公园的哪些地区：（多选） 

□锦江风光带（如：北段水上游览，中段竹筏漂游）  

□丹霞景区（如：长老峰，翔龙湖，阳元山） □巴塞景区 □飞花水景区  

□韶石景区 □浈江风光带 □仙人迹景区 □忘記 □其他：                     

以下选项中，请选择您听过的（多选）： 

□网站（http://www.danxiashan.org.cn） □丹霞山博物馆 □丹霞山游客中心  

□北门服务基地 □相关游览解说 □相关材料（如：书籍/视频） 

计划在丹霞山的总天数：（团队游客：仅计算在丹霞山停留游览的时间） 

□1（出发时间:          ；结束时间：          ）   

□2   □3   □4   □≥5 

预计在丹霞山的总花费（人民币）： 

□0-500 □501-1000 □1001-1500 □1501-2000 □2001-2500 □≥2501 

（包括所有门票，交通，餐饮，住宿，小费，纪念品等个人花费；团队游

客请勿将团费计算在内） 

出行形式: 

□自由行 （出行人数： □≤3 □4-11 □12-20 □21-40 □41-60 □≥61） 
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□参团 （团队人数： □≤3 □4-11 □12-20 □21-40 □41-60 □≥61） 

□其他，请说明：                                            

此次游览使用的交通方式（多选）： 

□出租车 □私家车 □公共汽车 □地铁 □船 □索道 □自行车  

□摩托/电动车 □其他：        

（包括从居住地到达丹霞山，丹霞山地质公园内，及丹霞山回居住地的所有

方式） 

游览丹霞山地质公园的主要原因（多选）： 

□景色优美/空气好 □交通便利 □价格合理 □远离市区  

□了解科学知识（如：丹霞地貌）□了解当地历史文化 □未曾游览过□安全  

□娱乐活动 □其他，请说明：                                

在丹霞山的主要活动（多选）： 

□了解自然（如：丹霞地貌/日出） □休闲观光 □拍照  

□娱乐（如：放风筝） □运动健身（如：登山） □露营野餐  

□其他，请说明：                                                                      

此次丹霞山游览最滿意的是（多选）： 

□安全 □价格合理 □娱乐活动 □当地文化 □远离市区 □地质地貌特征  

□交通/停車便利 □景色优美/空气好 □其他：                                                                    

实际花费（人民币）：  

□0-500 □501-1000 □1001-1500 □1501-2000 □2001-2500 □≥2501 

（包括门票，交通，餐饮，住宿，小费，纪念品等所有个人花费；团队游

客请勿将团费计算在内） 

 

 

第二部分 

请您在对应方框中用对以下选项的满意度及其重要性进行评价。 

满意度：1-非常失望,  2-失望,  3-一般,  4-滿意,  5-非常滿意； 

重要性: 1-不重要,  2-有些重要,  3-较重要,  4-重要,  5-非常重要 
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选  项 满 意 度  重 要 性 

1 2 3 4 5 未体验 1 2 3 4 5 

自然景观（如：植物/空气/河流）            

地质景观（如：岩石）            

生态资源（如：动物）            

文化资源（如：瑶族歌舞）            

游览的安全性            

整体清洁程度            

工作人员（如：导游解说/餐饮服

务） 

           

其他游客的行为（如：丢垃圾/涂

鸦） 

           

旅遊纪念品（如：特色食品/工艺

品） 

           

餐饮设施（如：饭店）            

娱乐设施（如：露营/漂流）            

休息设施（如：遮阳亭/休息凳）            

垃圾箱            

洗手间            

居住地到地质公园的交通停车便

利性 

           

地质公园内的道路            

游览路线指示标识及景点信息牌            

与当地居民的交流互动（如：用

餐） 

           

其他，请说明：                                             
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第三部分 

 

此次游览中，我曾… （次） 0 1 2 3 4 ≥5 

进入道路外的路线游览（如：非游客进入区域）       

在公园内涂鸦（如：岩石上/凉亭上）       

带走公园内的岩石等资源（如：化石/贝壳/泥沙/落叶/岩

石） 

      

采摘公园内的植物（如：花草/树木）       

在公园内追逐/捕捉动物（如：昆虫/鱼虾）       

在公园内垃圾箱外（如：河流/道路）留下生活用品（如：

包装袋/纸巾） 

      

在公园内垃圾箱外（如：河流/道路）留下食物垃圾（如：

瓜皮/果壳/面包） 

      

 

 

此次游览后，我会… 极

不

赞

成 

不

赞

成 

中

性 

比

较

赞

成 

非

常

赞

成 

向其他人推荐丹霞山地质公园      

再次游览丹霞山地质公园      

游览其他地质公园      

成为地质保护活动的志愿者       

参观其他地质博物馆/教育中心/遊客中心      

购买和地质有关的教育材料 （如：书籍）       

购买其他地质旅遊纪念品 （如：岩石装饰品）      

尝试其他相关餐饮（如：当地美食）      

尝试地质公园内住宿（如：酒店/民宿/露营）      

其他，请说明：                                      
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第四部分 

个人信息 

性別：□男 □女    婚姻状况：□已婚 □单身/其他 

年龄: □15-24 □25-34 □35-44 □45-54 □≥55 

地区:  

□韶关 □广东省其他地区 □中国大陆其他省份 □港澳台  

□亚洲其他国家或地区 □欧洲 □澳大利亚/新西兰 □美洲 □非洲  

□其他，请说明：                               

教育水平： □小学或以下 □初中 □高中 □大学 □研究生或以上 

个人年收入（人民币）：  

□≤20,000 □20,001-40,000 □40,001-65,000 □65,001-120,000 □120,001-

299,999   □300,000-499,999   □≥500,000   □不想回答 

职业: 与地质/旅游相关 

□国家公职人员（如：公务员/军人/教师） □是 □否 

□企业人员（如：行政管理/工程师及技术人员/普通职员） □是 □否 

□商业/服务业/销售业从业者 （如：交通运输/餐饮业/手工

艺品设计制造） 

□是 □否 

□农林渔牧业产品生产制造者 □是 □否 

□自由职业者 □是 □否 

□学生 □是 □否 

□无业（如：家庭主妇/退休/待业） 

□其他，请说明：                                                                         
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