
 
 
 

INTEGRATED RESORTS INDUSTRY DEVELOPMENT:  
THE EXPERIENCE FROM MACAO AND SINGAPORE 

 
 

Su-Shiang Lee 
Department of Leisure Service Management 

ChaoYangUniversity of Technology 
 
Jui-Ying Hung 

Department of Senior Citizen Service Management 
ChaoYang University of Technology 

 
Hui-Hui Lee 

Department of Leisure Service Management 
ChaoYang University of Technology 

 
Ya-Fang Wu 

Department of Senior Citizen Service Management 
ChaoYang University of Technology 

 
 
 
ABSTRACT 

 
In recent years, a great upsurge of gaming has been set off throughout Asia. Taiwan, as the Asian hub, its 

legislature has also approved the “Amended Draft of Parts of the Isolated Islands Construction Rules” in early 2009. 
This research will discuss about Macao and Singapore where gaming industry has been opened. It is to construct 
the key success factors of the sightseeing market integrated with gaming industry in Macao and Singapore and the 
strategic pattern of sustainable development for the whole sightseeing industry’s further development through docu- 
ment literature collection, focus groups and test by 2-steps fuzzy Delphi questionnaire method. Therefore, the inves- 
tigation finding wish to exert the view of gaming agreement opening to expand the sustained development strategy 
of tourism industry, and make Taiwan as a  “Word-class tourist nation”, “Tourism exchange and transfer center 
in East Asia” or “Important international tourist destinations” in 2002 through promotion of active and long-term 
issues about tourism policies. 
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tainment shows, sports events, theme parks, trans- 
portation and communication, etc. The purpose is  

In recent years, a gaming whirlwind has 
been blowing. Many governments have encour- 
aged integrated resort development in an attempt  
to improve the well-being of the nation population,  
economical yield and competitive advantage of 
nation. Because of the easier control of tourism in- 
dustry within their boundaries, they have been at- 
tempting to integrate tourism and travel industries 
related elements, including hotels, foods and 
drinks, shopping malls, MICE (Meeting, 
Incentives, Conferencing, and Exhibitions), enter- 

to develop an integrated resorts (IRs) project  
model. In a time when global economies are grad- 
ually recovering from the structured note event of  
Lehman Brothers which broke out in 2008 and 
drove finances and enterprises around the globe in- 
to their bottoms, a chemical effect of economic 
benefits is taking place in industry! 

The World Tourism Organization (WTO) 
forecasts that by 2020, East Asia and the Pacific 
region (the Asia Pacific region) will become the 
hub of international tourism. “Global 



 
 
 
Entertainment and Media Outlook: 2007-2011” 
(PricewaterhouseCoopers LLP) also illustrates that,  
since the end of 2009, countries across the region 
have been looking for self-breakthroughs and pro- 
posing resources integration strategies in a bid to 
continuously expand their tourism and industrial 
territories, such as Macao new casinos’ continuous  
opening, South Korea’s developments in TV 
dramas destination travels, Thailand’s creative 
travels, Singapore’s development in IR, etc. These  
countries have been seeking to increase effort in  
their tourism industry and benefit output (Anthony,  
1998; Stanton and Alislabie, 1992). Not only will  
their effort model Asia into a topnotch tourism and  
travel concept market, but they will gradually push  
up Asia’s soft power and national competitiveness. 

Besides, among relevant tourism industry 
projects in Asia, developments in IRs in the gaming  
business stand out in terms of breakthroughs and 
resources integration, such as Macao, Malaysia, 
South Korea, Vietnam, Singapore, and so forth. In  
particular, Macao and Singapore, both of which do  
not specialize in production, have been developing  
their tourism and travel industries based on their 
existing resources. Internal disadvantages and ex- 
ternal threats have been analyzed in-depth. 
Relevant favorable factors have been added to dif- 
ferentiate and serve as a basis for further develop- 
ment in tourism and leisure relevant industries. 
Gradually a cluster effect has taken place in in- 
dustries and developed into a tourism development  
characteristic for the nation. Thus, a nation or re- 
gion is effectively marketed by focusing on one 
feature. Meanwhile, this approach can stimulate do- 
mestic demand, increase job opportunities and for- 
eign investments enhance development related in- 
dustries, etc. Overall, these factors drive the nation  
to develop upwards (Andriotis, 2008; Anthony, 
1998; Stanton and Alislabie, 1992). 

With the current developments in some 
Asian countries described above, this study will 
discuss Macao and Singapore, both of which are 
already developing IRs. In-depth analysis will be 
made regarding their development strategies, and 
appreciable benefits. This study aims to: 

Discuss the progress and business models of IR 
developments in Macao and Singapore, followed  
by analysis on subsequent benefits; 
Apply Fuzzy Delphi Method (FDM) to construct  
a dynamic system architect for Asia’s IRs. 

 
 
 
 
 
GAMING INDUSTRY 

Gaming industry refers to an industry de- 
rivative of “gambling”, such as casinos, lottery, 
sports events, horse racing, dog racing, etc. The 
word “Casino” initially refers to an entertaining 
venue where people listened to music and danced 
in the early 19th century. Until late in the same 
century, it somehow gradually turned into a gam- 
bling house. Today “Casino”, as we now know it, 
includes gambling house in the tourism and travel 
industries and, together with hotels, shopping mall,  
foods and drinks, commuting transport, meeting 
and exhibition service, tourism, cosmetics, etc., 
forms into a diverse and integrated tourism 
industry. It offers differentiated product contents 
and serves consumers of different market segments  
and lifestyles so that they can all be satisfied in 
the same sightseeing space. As a result, a tourism 
industry incorporating gaming business will surely  
add to more entertainment and product/service 
innovation. On the other hand, if only gaming 
business is opened and cannot combine with other  
businesses with similar nature, this will definitely 
lead to a loss of the industry value that is implied  
in the gaming business. Moreover, it will expose 
the negative side of the business and increase peo- 
ple’s repulsion. 

As a matter of fact, gambling is the same as  
gaming in terms of their nature, but not in terms 
of meaning. Gaming is a fresh term which is used  
to shake off the negative social image brought 
about by gambling. Moreover, gambling represents  
a gambling business which is legal and under strict  
control and management. In general, gaming busi- 
ness can be divided into casino and lottery. In the  
past, gambling was a complicated business or 
behavior. For Asians in particular, due to history 
and social development, it is generally recognized 
as a negative and improper habit which was detri- 
mental to culture and customs. Because of the in- 
grained concept, people tend to be conservative 
about opening and development of gaming 
business. Even if it is managed in an en- 
trepreneurial manner by integrating upper, middle, 
and down-stream industries to make more foreign 
money and increase GDP, the negative stereo- 
typical image of “source of all evils” is hard to 
shake off. As a result, in many countries and re- 



 
 
 
gions where gaming business has been legalized, 
gaming business is included in the tourism and lei- 
sure industry to marry it with “leisure”, 
“experience”, “social”, etc. In addition to expand- 
ing the scope of the tourism and leisure industry, 
this approach may gradually change people’s neg- 
ative perception over gaming business. 
 
CURRENT DEVELOPMENTS OF ASIA’S IR 

Statistics from Global Betting and Gaming 
Consultants (GBGC) show that gaming revenue in  
2009 around the globe was approximately US$260  

 
 
 
billion. Across the world, more than 113 countries  
and regions have legalized gaming business. 
Currently the top three tourism-oriented casinos 
are Macao, Las Vegas, and Atlanta City. In 2006, 
Macao’s revenue of $6.84 billion outperformed 
Las Vegas’s $6.69 billion to become champion 
casino. As Singapore, Japan, and Thailand have 
opened tourism-oriented casinos, Asia’s gaming 
industry development is expected to speed up. 
Below is a summary of current state of the gaming  
business (Table 1): 

 
Table 1. Asia Gaming Industry Overview 

Nation or District Time of Gaming Industry legalization Number of Gambling Licenses 
Macao 

South Korea 
Malaysia 
Philippine 
Vietnam 

Singapore 
Taiwan 

Hong Kong 

Japan 

1961 
1967 
1970 
 

1994 
2006 

Legislative Yuan to pass the bill in 2009 
before legalization 

before legalization, but assessment 

33 
19 
4 
21 
2 
2 
2 

No but there is horse racing, lottery and soccer betting 
No, but there is pachinko, horse racing, racing, 

race wheels and race boats 
Source: United News Network 2009 

MACAO 
Macao, known for “the Monte carol of the 

Orient” and “casino of the East”, is the leader of 
the gaming industry in Asia. In 1847 when the 
Portugal legalized the gaming industry, Macao 
opened up the first casino industry in Asia, which  
has been key to the region’s economy. Between 
1851 and 1863, the Macao government im- 
plemented a license system for its gaming in- 
dustry, accompanied by a strict and cautious law 
to painstakingly specify business management and 
practical operations of the gaming industry. In 
1961, Hong Kong tycoon Henry Ying-tung Fok 
(1913~2006), He Hongshen (1921~), et al. set up 
Sociedade de Turismo e Diversões de Macao, ob- 
tained a permit, and monopolized the Macao gam- 
ing industry for up to 40 years. He Hongshen later  
became “Macao’s King Gambler”, a household 
name in Asia. After Macao was handed over to 
China in 1999, the gaming and tourism industry 
was positioned as a core support industry for 
Macao and has been powering Macao’s overall  
economy. 

 

Statistics from the gaming and tourism in- 
dustry statistics website show that the revenue 
from casinos in 2007 was 83 billion Macao dollars  
(US$10.4). Every year an estimate of 22 million 
people visit Macao, which is the biggest tour- 
ism-oriented casino development region in the 
world. Reasons for Macao to have opened casinos  
are: 1. to increase Macao’s tourism development; 
2. to create job opportunities; 3. to utilize Macao’s  
advantage of be close to the mainland; 4. to bene- 
fit from market competition and development; 5. 
to develop a leverage effect, by taking advantage 
of Macao as China’s only legal casino status. In 
fact, Macao’s casino development is a mix of old 
and new. Newcomers run an integrated entertain- 
ment model and pay most attention to the total 
consumption of tourists, rather than just focus on 
the revenue from gamblers in the casino. As casi- 
nos’ gross profit margins are far lower than those 
of hotels, restaurants, shopping, or exhibitions, ex- 
pecting to create a great opportunity by opening 
casinos may not be wise strategy. 



 
 
 
SINGAPORE 

Singapore has been known for its strict law 
and regulation. The island state’s tourism and trav- 
el industry development echoes changes in the 
global environment and its social pattern. In 1985,  
the nation was faced with a great depression. In 
2002, while formulating a new strategy to boost 
the economy, the Singaporean government pro- 
posed legalizing casinos for the first time. But then  
Prime Minister Lee Hsien Loong replied, “due to 
economic reasons, Singapore seems to have to 
construct casinos. But at the same time, its social  
negative impact cannot be neglected.” By 2005, 
Lee was confronting three big trends in the world:  
Singapore’s travel industry gradually losing its 
competitiveness, repositioning of main cities 
around the globe, and global entertainment econo- 
my oriented toward an integrated holiday pattern 
(including casinos). As a result, he was compelled  
to review his past anti-gambling attitude because 
“Singapore can afford to lose its national com- 
petitiveness”. 

Legalizing casinos in Singapore had suffered  
years of setback. As challenges to prospects of the  
global economy surfaced, its tourism market with- 
ered as a result of suffering impacts from China, 
India, Thailand, etc. Following that, Singapore’s 
domestic demand market was spiraling into a 
crisis. Therefore, in 2006, Singapore legalized 
gambling and formally named a tourism and travel  
development project for gaming business 
“Integrated Resorts” (IRs). The project echoed by 
funds from Las Vegas Sands Co. with 5 billion 

 
 
 
Singapore dollars for Marina Bay Sands (LVS) 
and from Getting Group with 6 billion Singapore 
dollars for Resorts World at Sentosa, Resort World  
at Santosa, Which already opened on February 14,  
2010, was designed for family leisure. In addition 
to casinos, universal city, amusement park, resort 
hotel, restaurant, shopping mall, performing center,  
etc., were introduced from Hollywood. And gam- 
ing business is less than 5% of the total floor area  
of the resort. On the other hand, Resorts World at 
Sentosa focuses on large-sized commercial 
conferences. The complex will make casinos and 
conferences its core competitiveness by developing  
6 great constituting parts: casino (3% of the total  
floor area designated for the gaming business), op- 
era house, art and science museum, shopping mall,  
hotel, exhibition center, and party hall. 

The Singaporean government’s policy ach- 
ievements in tourism are its continuous growth and  
it adopts differentiated strategies in response to  
different periods of time in order to attract foreign  
tourists with different travel images. The purpose 
is to continue to maintain Singapore’s competitive- 
ness in tourism. Developing IR can effectively 
speed up construction of local infrastructure, per- 
fect industrial development, activate the consumer 
market, improve local people’s living quality and 
welfare, enhance overall tourism value, facilitate 
the tourism and travel industry toward diversifica- 
tion, and increase the nation’s competitive 
advantage. 

There is a comparative analysis table among  
Macao, Singapore and Taiwan as follow (Table 2): 

 
Table 2. comparative analysis table among Macao, Singapore and Taiwan 
Factor Macao Singapore 

 
 
Taiwan 

Population 
Time of Gaming Industry legalization 

Number of Gambling Licenses 
Gaming industry manpower requirements 

Source: United News Network 2009 

50 thousand 
1961 

33 
30,000 

440 thousand 
2006 

2 
35,000 

2300 thousand 
Estimated in 2013 

2(Estimated) 
50,000(Estimated) 

THE COMPETITIVE ADVANTAGE OF 
NATIONS BASED ON THE IR DEVELOPMENT 

 
Competitive Advantage of Nations 
In “The Competitive Advantage of Nations” 

(Porter, 1990) mentions that the nation is the most  
fundamental competitive advantage for businesses 
because it can create and continue businesses’ 

competitiveness conditions. Government can affect  
decisions made by businesses and continue busi- 
nesses’ production and technical development  
core. Moreover, competitiveness is an effect of  
productivity developed by a nation effectively  
making use of productivity. Porter had undertaken  
a long-term study on competitive advantages of 
countries around the world and industry character- 



 
 
 
istics in a nation and constructed a “Diamond 
Model”, which consists of 4 key factors: Factor 
Conditions, Demand Conditions, Related and 
Supporting Industries, and Firm Strategy. Structure  
and Rivalry, coupled with two exogenous variables  
government’s role and opportunity, was used to 
construct a complicated relationship that affects a 
nation’s competitive advantage. A proper in- 
tegrated concept framework that measures a na- 
tion’s economic development key indicators was 
developed. Figure 1 . 

Factor Conditions: nation creates its own im- 
portant factors such as skilled resources and 
technological base. 
Demand Conditions: when the market for a par- 
ticular product is larger locally than in foreign 
markets, and the local firms devote more atten- 
tion to that product than do foreign firms, lead- 
ing to a competitive advantages when the local 

 
 
 
firms begin exporting the product. 
Related and Supporting Industries: local support- 
ing industries are competitive, firm enjoy more 
cost effective and innovative inputs. This effect 
is strengthened when the suppliers themselves 
are strong global competitors. 
Firm Strategy, Structure and Rivalry(Context for 
Competition): mainly organization and manage- 
ment patterns of businesses in an industry, as 
well as competition in the market. 
Government: Government can change industry 
competition environment and conditions through  
policy instruments and means, and industry de- 
velopment in turn will change government’s 
willingness to invest and aid. 
Opportunity: Some situations which surface will 
change a nation’s existing competitive advantage  
and industry environment. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                        Source:  Porter  (1990),  “The Competitive Advantage of Nations”. 

Figure 1. Diamond Model 
 
Competitive Advantage of Nations based on the IR  
development 

In the past, whether to legalize gaming busi- 
ness has been a controversial issue. Gaming in- 
dustry has been under strict control in most 
countries. But as Las Vegas is a “Casino City” built  
from a desert in America, and Macao has trans- 
formed from a little-known fishing village to a 

 
world-famous “Eastern Monte Carlo”, gaming can 
indeed increase a nation’s tax collection and help 
a region’s economy develop. This has changed 
many countries’ negative perception about the gam- 
ing industry. As a result, these countries have at- 
tempted to promote the gaming industry through 
relevant monitoring and management systems. 

An analysis report by the Council for 



 
 
 
Economic Planning and Development, Executive 
Yuan (2008), in “An analysis on Taiwan’s com- 
petitiveness in legalizing tourism-oriented casinos” 
indicates that the driving power for the gaming in- 
dustry around the globe mainly comes from key 
success factors (KSFs): local tax collection policy 
and law and regulation, technical development, ca- 
sino operation strategy, and market demand. 
Kearney (2008) proposed that, in addition to huge 
investment in infrastructure, Las Vegas’s gaming 
industry KSFs also include cultivation and in- 
troduction of talent, rigorous gaming management  
system, clustering effect in the tourism and travel 
industry, and introduction of emerging technology. 

PricewaterhouseCoopers (2002) induced that 
Macao legalized casino operations for: 1. increas- 
ing Macao’s tourism-oriented industry develop- 
ment; 2. creating job opportunities; 3. utilizing 
Macao’s being close to the mainland; 4. benefiting  
from market competition and development; 5. de- 
veloping a leverage effect with the only legal casi- 
no status in China. Chen and Wang (2005) in- 
dicated that Macao’s IRs operations are charac- 
terized by noticeable casino image, market posi- 
tioning, clear client segmentation, critical location,  
continuous innovation. Planning of IR strategy 
must make geographical location and tour- 
ism-oriented tourism and travel industry clustering  

 
 
 
effect the main indicators for competitiveness. 

Lin (1995) believed that key success factors 
for Taiwan’s conference industry are: 1. overall en- 
vironment: political and environment stability, easy  
visa approval, support of international head- 
quarters; 2. industry environment: sound confer- 
ence facilities, eye-catching topics, high transport 
accessibility, comfortable accommodation environ- 
ment; 3. professional conference organization man- 
agement: professional quality, mobile service and 
enthusiasm, super high flexibility, good business 
image. Besides, Chen’s (1996) research shows that  
when seeking a site to hold conference, people gave  
consideration to: conference center’s quality, trans- 
port facility, city image, conference service price. 

Besides, in respect of the substantial purpose  
of Competitive Advantage of Nations, it is to make  
nation the subject and integrate Firm Strategy, 
Structure and Rivalry, Government, and 
Opportunity into a Context for Competition. 
Through an industrial clustering effect in relevant 
favorable resources, the best benefits will be de- 
veloped (Porter, 2010). As a result, this study ap- 
plies the “Amendment Diamond Model” proposed 
by Porter’s (2010) in “Creating an Economics 
Strategy for Taiwan” to discuss Asian countries’ 
IR industry advantages, sand a conceptual frame- 
work is provided in Table 3. 

 
 
Factor 

 
Table 3. Competitive Advantage of Nations for IRs 

Indicator 

 
 
Content 

 
 
 
 
 
 
 

Context for 
Competition1 

1. Geographical location 
 
2. Clustering of tourism-oriented effect 
 
 
3. Infrastructure in nation 
 
4. Government-related policy regulation 

(monitoring and governance policy) 
 
 
5. Professional operation and management 

ability and operating mode 
 
 
6. Nation’s differential competitive advantage 

(leverage effect) 
7. Easy visa approval 
 
8. Clear IRs theme and attractive 

Distance has an obvious effect on travelers’ choos- 
ing IRs and on their consumption. 
Clustering effect can effectively integrate industry 
development, develop synergy, facilitate communi- 
cation, and yield efficiency 
Key to attracting tourism industries at home and  
abroad to aggressively invest and develop 
Through advancing of relevant government policies  
and intervention of state powers, avoid and suppress  
negative social events and illegal affairs as a result  
of promoting IRs. 
Attract international IRs investment management 
groups to move in and introduce IRs professional 
commercial operating mode and management 
techniques. 
Excellent competitive advantage and potential niche  
markets for countries or regions developing IRs. 
Low threshold of access to the nation or region by 
travelers and simple procedure. 
Theme and brand status for countries or regions de- 
veloping IRs projects. 



 
 
 
 

Factor 

 
 
 
 

Indicator 

 
 
 
 

Content 

 
 
 
(continued) 

 
 
 
 
 
 
 
 

Factor 
Conditions 

 
 
 
 
 
 
 
 
 
 
 
 
Demand 

Condition 

1. Nation has adequate employment 
population. 

2. Sustainable IR development strategy. 
 
 
3. Diverse and abundant tourism resources 
 
 
4. Adequate and reasonable funding. 
 
5. Increase national competitiveness with 

continuous dynamic thinking. 
6. National IRs management talent and 

relevant sound organizations 
 
1. Citizens’ basic quality 
2. Citizens’ attitude and social value over IRs 

development. 
3. Nation’s/citizens’ attitude toward risks. 
 
4. Nation’s/citizens’ innovation and creativity 

Adequate supply of population at home or abroad 
for employment. 
Countries or regions push for IRs projects from sus- 
tainable concepts and nation competitive advantage  
perspectives. 
Besides IRs related industries, diverse and abundant  
natural and artificial tourist resources in the nation 
or region. 
Nation’s (region) financial management ability goes  
international and has good fund-raising. 
Nation’s construction thinking about its competitive  
advantage is dynamic and in tune with the times. 
Sound human resources network and divisions of 
labor. 
 
Level of social culture and people’s common quality 
People’s attitude toward developing IRs in the na- 
tion (region) and moral values. 
People’s common way of facing risks and their atti- 
tudes in responses. 
Cultivation of nation and people’s innovation and 
creativity and performance of relevant abilities 

5. Service industry is the nation’s main GDP  70% of GDP comes from service related industries  
source. 

 
 
 
 
 
 
 
 
 
 
Related and 
Supporting 
Industries 

6. Stable political and economic environment. 
 
7. Stable and attractive commodity prices. 
 
 
1. Up-to-date information equipment and  

technology 
2. Competitive IRs related support industry 

(e.g. Macao Tower, Singapore F1 Circuit 
and Singapore Flyer). 

3. Sound talent cultivation and development 
projects 

 
4. Sound transport facilities 

Stable political and economic environments and cer- 
tain background of relevant policies 
Stable commodity prices and able to attract foreign  
tourists. 
 
State-of-the-art information technology and techni- 
que and sound networks. 
Besides IRs industry, nation or region has com- 
petitive and attractive facilities or equipment. 
 
Talent cultivation institutions in the nation or region  
such as colleges, management consultancies and tal- 
ent training by contextural means. 
Sound nation’s (region’s) foreign transport network  
and safe, rapid carriers. 

5. Relevant support for industry and enterprise  Nation (region) attracts huge investment from inter- 
images and brand value. national renowned enterprises; enhance nation’s  

(region’s) overall enterprise image, and create max- 
imum tourist brand value. 

6. Relevant support for industry diversification  Relevant support for diverse (region) industry busi- 
and options on offer. ness scope in the nation; excellent optional itineries  

on offer 
 
Foodnote1: context for competition integrated the factor of firm strategy, structure and rivalry, government and opportunity 

(Porter, 2010) 



 
 
 
Fuzzy Delphi Method 

There are some advantages in resolving con- 
sensus issues of group decision when utilize the 
fuzzy Delphi method as following: 1. the study 
utilize the fuzzy Delphi method not only save time  
and cost, but also faithful representation of group 
views 2. straightforward process of building fuz- 
zy numbers. Consequently, this study plans to 
adopt the fuzzy Delphi method as a research 
methodology. 

The fuzzy theory is proposed by 

 
 
 
the extreme value falling outside the “twice 
of standard deviation” is eliminated, the 
minimum value CLi , the geometric mean Ci

M
,
 

and the maximum value CUi  of  “the most  
conservative perceived value” that has not 
be eliminated, and the minimum value OLi, 

the geometric mean OMi and the maximum 
value OUi  of  “the most optimistic perceived 
value” are figured out. 

 
 Step  3.  Through the foregoing steps, the triangu- 

Zadeh(1965) in university of California at  lar fuzzy number i i i i 

Berkeley. Dr. Zadeh in view of the traditional sci- C CL, CM, CU of “the 
most conservative perceived value” and the 

i i i i 

entific methods often ignored the uncertainty and 
ambiguity existence of human life. Therefore Dr. 
Zadeh expects to bring forward the fuzzy sets 
theory and adopt the fuzzy logical concept to proc- 
essing of human language can not accurately de- 
scribe the ambiguity and measuring. Then Buckley  
(1985) incorporated the fuzzy set theory into the 
traditional AHP, FAHP were becoming a suitable 
tool to solve the real-world multi criteria decision 

triangular fuzzy number O OL, OM, OUof 
the “the most optimistic perceived value” of  
each assessed item i could be established. 

 
 Step  4.  Finally, the following methods could be 

applied to verify the degree of consensus by  
experts. 

 
1. Gray Zone does not exist. 

making (MCDM) problems (Buyukozkan, 2004 If CUi 
i 

OL, namely, the bi-triangular fuzzy 
Huang and Wu, 2005). 

This study has introduced the fuzzy theory 
into the Delphi method by integrating with the 
points of view of many scholars, including Hsu 
(1998) and Chen (2001). In order to improve the 
problems faces by traditional Delphi method, this 
study has used the bi-triangular fuzzy arithmetic 
to integrate the advice of experts and then tested 
the convergent effect recognized by experts that  
means “gray zone test method”. The fuzzy 
Delphi method is established in the following 
steps: 
 
 Step  1. Each expert respectively offers a possible  

interval value to each assessed item. The 
minimum value of this interval number rep- 
resents the most conservative perceived val- 
ue given by the expert to the quantitative 
score of the assessed item, while the max- 

number has no overlap, it means that 
the interval values given by the experts share  

the common section. That is said the most con- 
servative perceived value given by each expert to 
the assessed item i tends towards the section scope  
of triangular fuzzy number of the most con- 
servative perceived value, and the most optimistic 
perceived value given by each expert to the as- 
sessed item i tends towards the section scope of 
triangular fuzzy number of the most optimistic 
perceived value. It means that the most con- 
servative perceived values and the most optimistic  
values given by all of the experts have reached 
consensus as far as the assessed item i is 
concerned. 

Therefore, the value Gi of importance degree  
of consensus of the assessed item i shall equal the  
mean value of Ci

M  and Oi
M , and its operational for- 

mula is seen as follows: 
imum value represents the most optimistic i i i 

perceived value given to the quantitative 
score of the assessed item. 

 (1) G ( CMO M ) / 2 

 
 Step 2. Make an analysis of the “most con- 

2. Gray Zone Exists, and a Small Difference    
  Exists among the Experts’ Advice. 

servative perceived values” and “the most  i 

If CU 
i 

OL, namely, the bi-triangular fuzzy 
optimistic perceived values” given to each 
assessed item i by all of the experts. After 

number has an overlap, and when the 
gray zone of the fuzzy relation   i ZCiUiOL 



 
 
 
is smaller than the interval value 

i 

M OMiCM
ibetween the geometric mean of 

the optimistic perceived value and 
the geometric mean of the conservative per- 

ceived value given by the experts to the assessed 
item, it means that though the interval value given  
by each expert produces a fuzzy section, the ex- 
treme values given by some experts do not greatly  
differ from the ones given by other experts, so no  
differences and divergences on the value are 
caused. Therefore, the value Giof the importance 
degree of consensus of the assessed item i shall 

i 

 
 
 
experts it stands for. The arithmetic mean could 
then be figured out by use of the geometric mean 
of the most possible single value of each item, and  
be taken as the threshold value for the research to  
select a suitable number of assessment criteria fea- 
turing consensus of the experts. 
 
 
 

Establish competitive advantages of nations in IRs 
 
Primary hierarchy of IRs 

equal the fuzzy set F Fj resulting from the in- 
tersection (min) operation for the gray zone of fuz- 
zy relation of bi-triangular fuzzy number, and the 
quantitative score  of the maximum value of mem- 

This investigation is aimed to construct the 
adjustment diamond model of IRs industry. 
Therefore, it utilizes the relative and significant  
documents about IRs concept and characteristic to 

bership grade PFi
Fj  owned by the fuzzy set  frame the primary hierarchy framework, and uti- 

shall then be figured out. Its operational formulas 
are seen as follows: 

½ 

lize the simulated model to evaluate IRs in Asia. 
Based on upon the framework to design Fuzzy 
Delphi questionnaire and sieve out competitive 

i 

®¯³x^ >i 
i 

@`¿¾ 
F x min C x , O x dx 
 
G 

 
i 

j 

 
° 
® 

j 

 
Fjmax PFi

F
 

 
 
j 

j 

½ 
° 
¾ 

                              
(2) 

factors to precede positive research successfully. 
This framework regards the establishing com- 

°¯ °¿                                   
(3) 

petitive advantages of nations and benefits in IRs 
as the ultimate goal, and it extend down to 4 main  

3. Gray Zone Exists, and a Big Difference Exists   
  among the Experts’ Advice. 

If  CUiOL
i, namely, the bi-triangular fuzzy 

number has an overlap, and when the 
gray zone of the fuzzy relation ZiCUiOiL is 

bigger than the interval value Mi 

factors and 26 indicators (Table 3). 
 
Questionnaire design process 

On the stage, it based on the above-men- 
tioned primary hierarchy framework and utilized 
fuzzy Delphi questionnaire to evaluate each main 

i i factor and competitive indicators. All the com- 
OMCMbetween the geometric mean of the 

optimistic perceived value and the geometric mean  
of the conservative perceived value given by the 
expert to the assessed item, it means that the inter- 
val value given by each expert produces a fuzzy 
section, and the extreme values given by some ex- 
perts greatly differ from the ones given by other 
experts, so differences and divergences on the val- 
ues are caused. Therefore, “the geometric mean of  
the optimistic perceived value” and the “geometric  
mean of the conservative perceived value” of the 
assessed items that have not reached convergence 
must be provided for the experts as the references.  
Then, Steps 1 to 4 shall not be repeated to conduct  
the next questionnaire survey until all the assessed  
items reach convergence, and “the value of im- 
portance degree of consensus” Gi is figured out. 
The higher the value of importance degree of each  
item figured out respectively in the foregoing para- 
graphs, the higher degree of consensus among the  

petitive indicators adopted a scale from 0 to 10(the  
higher grade expresses the more important the cri- 
terion). On the other hand, each indicator has to  
fill in an acceptance scope and the single value of  
importance level. And it also provided a space for  
experts to express their own professional opinion 
and give a total grade about these 4 factors. 

 
Investigation target 

The investigation uses twice extending ex- 
pert questionnaires as the basis for forward inves- 
tigation analysis. Here, the targets for the experts  
who fill in questionnaire are sufficient knowledge 
about IRs and tourism field or engage in these re- 
lated or supporting industries. According to 
Robbins (1994) indicated that the number required  
for group decision-making problem is 5 to 7. 
Therefore the investigation adopts upon concept to  
result questionnaire provide. 



 
 
 
Empirical application on the adjustment diamond 
model in IRs 

 
Construct the hierarchy structure in experts’  
common consensus 

1. Statistic analysis from questionnaire 
On the first stage, these fuzzy Delphi expert 

questionnaires are extended 23 who are the ex- 
perts’ in IR related field in Macao, Singapore and 
Taiwan from March 1 to 31 in 2010. And the ef- 
fective questionnaire returned is 16(the effective 
ratio is 69.6%). 
 
2. Sieve the indicators out of all factors to con- 

struct the adjustment IR diamond model 
This investigation apply Lee(2006) who de- 

sign by EXCEL program based on fuzzy Delphi 
operation model and the statistic software - 
EXCEExpert Choice 2000 to calculate the relative  

 
 
 
number. First of all, it might utilize the “bi-triangle  
fuzzy number” to sieve out the competitive in- 
dicators, and precede those received filled ques- 
tionnaires to analysis. 

As the result of this investigation, it gets the  
threshold value 8.0.It also expresses if the value 
of Gi from all criterion exceed 8.0 is reserved. 
Finally, it deletes 5 competitive indicators and re- 
tains 21 (effective ratio is 80.8%) (Table 4 and 
Figure 2).Moreover, it bases on figure 2 to design  
the second stage expert questionnaire, and ex- 
tended them to be completed again from April 10  
to 25 in 2010 again. Those investigated experts’  
will evaluate relative importance on each factor, 
such as factor condition, demand conditions, re- 
lated and supporting industries, and context for 
competition. Then it figures out relative weight by  
FAHP to sieve real evaluation factors in IRs. 

 
Table 4. analytic table of fuzzy Delphi questionnaire 

the most  

Factor Indicators 
the most optimistic  
perceived values 

conservative Geometric  i 
Zi 

Interval value  
of expert  Gi 

i i i 

OL,OM,O 
perceived values 

i i i meanM opinion 
U CL,CM,C 

U 

Geographical location 
Clustering of tour- 
ism-oriented effect 
infrastructure in nation 
Government-related policy 
regulation (monitoring and 
governance policy) 

Context for Professional operation and 
Competition management ability and op- 

erating mode 
Nation’s differential com- 
petitive advantage (leverage  
effect) 
Easy visa approval 
Clear IRs theme and attrac- 
tive 
Nation has adequate employ- 
ment population     
Sustainable IRs development  
strategy 
Diverse and abundant tour- 
ism resources 

Factor Adequate and reasonable 
Conditions funding 

Increase national com- 
petitiveness with continuous 
dynamic thinking 
National IRs management 
talent and relevant sound or- 
ganizations 

8 9.6 10 5 6.6 8 

8 9.4 10 5 6.9 8 

8 9.6 10 5 6.7 8 
 
8 9.6 10 5 6.6 8 
 
 
8 9.5 10 5 6.5 8 
 
 
8 9.5 10 5 6.8 8 
 
8 9.2 10 4 6.1 8 

8 9.4 10 5 6.6 8 
 
8 9.4 10 5 6.9 8 
 
9 9.7 10 3 6.3 7 
 
7 8.4 10 6 6.6 7 
 
9 9.9 10 5 6.8 8 
 
9 9.7 10 3 6.3 7 
 
 
9 9.7 10 3 6.4 8 

8.1 3.0 0 

8.4 2.5 0 

8.3 2.8 0 

 
8.1 3.0 0 
 
 
8.0 3.1 0 
 
 
8.3 2.7 0 
 
7.7 3.1 0 

8.3 3.0 0 
 
8.4 2.5 0 
 
8.0 3.3 -2 
 
8.4 1.8 0 
 
8.5 3.1 -1 
 
8.0 3.3 -2 
 
 
8.3 3.3 -1 

{ 

{ 

{ 
 
{ 
 
 
{ 
 
 
{ 
 
 

{ 
 
{ 
 
{ 
 
{ 
 
{ 
 
{ 
 
 
{ 

8.1 

8.1 

8.2 
 
8.1 
 
 
8.0 
 
 
8.1 
 
7.7 

8.0 
 
8.1 
 
8.0 
 
7.5 
 
8.4 
 
8.0 
 
 
8.1 



 
 
 
 
 
the most optimistic  
perceived values 

 
 
 
 
the most  

conservative 

 
 
 
 
 
Geometric  

 
 
 
 
 
i 

 
 
 
 
 

Zi 

 
 
 
(continued) 

 
Interval value  

Gi 
Factor Indicators i i i perceived values meanM of expert  

OL,OM,O i i i opinion 
U CL,CM,C 

U 

 
 
 
 
 
 
 
 
 
Demand 

Conditions 

Citizens’ basic quality 

Citizens’ attitude and social 
value over IRs development 

Nation’s/citizens’ attitude to- 

ward risks 

Nation’s/citizens’ innovation 

and creativity     

Service industry is the na- 
tion’s main GDP source 

Stable political and economic  
environment 

Stable and attractive com- 
modity prices 

Up-to-date information 
equipment and technology 

Competitive IRs related sup- 
port industry Footnote 2 

Sound talent cultivation and  
development projects 

8 9.6 10 5 6.6 8 
 
7 8.4 10 6 6.6 7 
 
8 9.6 10 5 6.7 8 
 
9 9.7 10 3 6.3 7 
 
8 9.5 10 5 6.5 8 
 
8 9.5 10 5 6.8 8 
 
8 9.2 10 4 6.1 8 
 
8 9.6 10 4 6.3 8 
 
89.210 3 5.5 7 
 
8 9.5 10 5 6.5 7 

8.1 3.0 0 
 
8.4 1.8 0 
 
8.3 2.8 0 
 
8.0 3.3 -2 
 
8.0 3.1 0 
 
8.3 2.7 0 
 
7.7 3.1 0 
 
8.0 3.3 0 
 
7.3 3.0 0 
 
8.2 3.0 -1 

{ 
 
{ 
 
{ 
 
{ 
 
{ 
 
{ 
 
 
 
 
{ 
 
 
 
 
{ 

8.1 
 
7.5 
 
8.2 
 
8.0 
 
8.0 
 
8.1 
 
7.7 
 
8.1 
 
7.4 
 
8.0 

 
Related and 

Sound transport facilities 8 9.5 10 5 6.8 8 8.3 2.7 0 { 8.1 

Supporting Relevant support for industry  
Industries and enterprise images and 

brand value 

Relevant support for industry  

diversification and options on  
offer   

threshold 
value (Gi) 

 
9 9.7 10 3 6.3 7 
 
 
7 8.9 10 2 5.4 7 

 
 
8.0 

 
8.0 3.3 -2 
 
 
6.8 3.5 0 

 
{ 

 
8.0 
 
 
7.2 

Footnote2 : such as Macao Tower, Singapore F1 Circuit and Singapore Flyer 
i i 

Footnote3{ indicate CUd OL that experts’ opinions in the consensus section, and utilizes Gi(Ci
M

O
iM)/2 to calculate 

i 
i i 

indicate CU! OLand Zi 
i i i 

fuzzy set by min and get Gi CUOLMiOMCM that experts’ opinions not difference. It might calculate 
Footnote4Grey-region indicates the evaluation criteria be deleted 

Construct the hierarchy factor in IRs industry 
Bases on the first stage result from upon to de- 
sign the FAHP questionnaire on second stage. 
Here it utilizes those retrieved questionnaire to  
construct Fuzzy Positive Reciprocal Matrix 
(FPRM) and use Consistency Verification (C.V.) 
to count out the Consistency Index (C.I.) and 

 

weight value of indicators from each factor and 
those are part of one factor separately. Finally 
it aims at upon results to rank the importance 
weight value, and adopt AHP analytic software 
Expert Choice 2000 to calculate that key value 
here.   

Consistence Ratio (C.R.). Thereafter it calcu- 
lates the fuzzy weight value and normality 

1. Statistic status from the second stage ques- 
tionnaire 



 
 
 
On the second stage, these fuzzy Delphi ex- 

pert questionnaires are extended 16 from April 10  
to 25 in 2010. And the effective questionnaire re- 
turned is14 (the effective ratio is 87.5%). 
2. Hierarchy weight analytic in IRs industry 

On the basis of table 5 to get the C.I. 
=0.04 and C.R. =0.04(those conform to the mar- 
gin of error if C.I. 0.1 and C.R. 0.1). It’s also 

 
 
 
meant the experts’ judgments from start to finish 
all consistently. Furthermore the importance rank- 
ing of these 4 evaluated factors and weight value 
are as follow: factor of context for competition is 
29.7%, factor of demand conditions is 28.7%, 
factor of factor condition is 21.2% and factor of 
related and supporting industries is the last 
20.4%. 

 
 
 
 
Factor 

 
 
Table 5. Weight analysis of main factors in IR industry 

W i W i W i 

 
 
 
Normality 

weight 

 
 
 
Importance 

weight 
Context for Competition 

Factor Conditions 

Demand Conditions 

Related and Supporting Industries 

0.010 

0.009 

0.008 

0.008 

0.331 

0.123 

0.162 

0.092 

5.712 

4.534 

5.221 

4.012 

0.297 

0.212 

0.287 

0.204 

1 

3 

2 

4 

max=4.12   C.I.=0.04   C.R.=0.05 

Footnote4: W i is the left value of triangular fuzzy weight value(the minimum value) W i means the triangular subordinate  
fuzzy weight as 1 W i is the right value of triangular fuzzy weight value (the maximum value) 

Footnote5: If C.R. 0.1, the consistence reaches acceptable level 
 

IRs performance of the adjustment diamond model 
 
Finally, this study will undertake an analysis  

on effects of IR development of some objects 
through the Adjustment Diamond Model of IR 
constructed through a fuzzy Delphi method corre- 
sponding to main synergy efficiency indicators of 
tourism and travel industries in Macao and 
Singapore, including GDP values created by tour- 
ism, average No. of days per trip, No. of inbound  
tourists, hotel average occupancy rate (AOR), un- 
employment, and national competitiveness. 

Statistics from Macao’s gaming industry 
website shows that GDP for 2009 was 143,091.5 
million MOP, which was higher than Hong Kong. 
No. of days per trip was 1.5 (annual growth 6%), 
No. of inbound tourists 21,752,751 person-times 

 

(annual growth -5.2%), AOR 71.57% (rate of 
change -2.9%), and unemployment down to 3.6%. 
Therefore, Macao has become the biggest casino 
city and its popularity increased. Besides, 
Singapore Tourism Board’s “Annual report on 
Tourism Statistics 2009” shows that Singapore 
ended the year 2009 with record high tourism re- 
ceipts of 15,200 million SGD, average No. of days  
per trip 3.96 (annual growth 9.1%), No. of in- 
bound tourists 38,000,000 person-times (annual  
growth 13.4%), AOR 81% (-6.0%). Besides, 
Singapore’s ministry of manpower published an 
employment forecast report 2009 on January 29, 
2010 suggests that, driven by IRs recruit activity, 
the overall unemployment rate for 2009 was down  
from 3% to 2.1%. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. adjustment diamond model of IRs industry in Asia  

 
 
Chinese and Portugal culture experience, etc., in 
order to build its regional competitive advantage. 

Due to its geographical location, Macao at- 
tracts visitors from the mainland, Hong Kong, 
Taiwan, etc. But this does not necessarily suggest  
that Macao’s IR can operate sustainable and stead- 
ily retain its competitive advantage. As a result, in  
order to continue to hold on to its biggest casino 
city status and echo the trends of the times, the 
Macao government has aggressively begun to offer  
tourism-related products and resources through cli- 
ent-oriented perspective and consumer value 
concept. Rather than completely get rid off a 
Chinese-style casino operation model, Macao at- 
tempts to, through a East-West combined IR busi- 
ness model, upgrade the IR industry with foreign 
elements. However, Singapore’s IR industry offi- 
cially opened in early 2010. Confronted by such 
a novel and powerful rival, Macao has to enhance 
its marketing and promotion ability, increase its 
popularity and brand status, and develop 
theme-based industries, such as marriage itinerary, 
Cirque du Soleil’s long stay, bungy jumping, 

As for Singapore’s IRs industry develop- 
ment, in addition to its location which can attract 
visitors from Thailand, Malaysia, Indonesia, and 
India, Singapore has high-quality population, 
sound law and regulation, strong government con- 
trol, and excellent travel infrastructure. Moreover, 
Singapore is arguably an international financial  
hub, where businesses have direct investment or 
reinvestment from fundraising and interna- 
tional-renowned enterprises. Furthermore, the 
Singaporean government has been a model for a 
great many Asian countries and regions for its po- 
litical management and economic development, 
and its legalizing the IRs industry will inevitably 
have an indirect effect on them. Finally, it apart 
from the concept of sustainable development in  
Singapore to promote the IRs industry, also ac- 
tively develop the domestic infrastructure and fully  
support industry competitiveness IRs active as ad- 
dition and multiplication, such as Singapore 
FLYER, Formula One Championship Edition, 



 
 
 
multiculturalism and architectural features, etc. 

Research finds that, when developing and 
promoting an IRs project, a nation (region) must 
first examine if its total environment (politic, econ- 
omy, society, technology) is stable and if the out- 
put from its service industry accounts for over 
70% of its GDP. The purpose is to make sure serv- 
ice industry related personnel and support in- 
dustries support the IRs project in sync. Besides, 
with Demand Conditions related indicators, a re- 
positioning and of the people’s concept and an ad- 
sorption of new thinking - including people’s rec- 
ognition and reception of gaming business and IRs  
- should be undertaken, in order to raise IRs re- 
lated personnel’s quality and ability in the nation 
(region) and readjust the people’s risk-taking atti- 
tude and moral values. 

Next, in respect of Factors Conditions which  
symbolize supply, including sustainable develop- 
ment and proactiveness of IRs developing nation 
(region) governments, their strategies should be 
adequate to maintain dynamic national competitive  
advantages and facilitate huge funds to funnel into  
IR related industry development. Moreover, the 
nation (region) should have ample employment 
population and government may introduce foreign 
labor. All these national competitive advantage re- 
lated indicators may effectively develop the IRs 
industry, speed up construction of local infra- 
structure, and perfect industry development, acti- 
vate the consumer market, improve local people’s 
living quality and welfare, raise overall tourism 
value, diversify the tourism industry, and increase 
national competitive advantage. 

Apply the concept of System Dynamics 
(SD) and Nation Competition Advantage to devel- 
op every industry which based on resource limited  
is very important. And how to make the most ef- 
fective policy system to improve national com- 
petitiveness perspectives is the future trend.Expect 



 
 
 
this study to explore ways context and framework  
for the development of related industries can be 
useful and practical contribution. 
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