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Abstract - Due to the rapid growth of tourists in recent years, the number of tourists has exceeded 300,000 per year, causing 
the flooding of motorcycles on the island, excessive carbon dioxide emissions and damage to the ecological environment. 
Therefore, the Executive Yuan's was planned Liuqiu as low-carbon tour islandin 2010, and it is expected that tourism 
activities will be carried out within the specification of low-carbon. The purpose of this study was to explore the price of 
tourists in the Liuqiu area for low-carbon tourism and the impact of their environmental attitudes and behavior on the price 

they are willing to pay. The results show that the environmental attitudes and environmental behavior of visitors are 
influenced by gender, age, marital status, education level, occupation and experience of participation in environmental 
protection related activities. Additionally, the environmental cognition and environmental behavior intentions of tourists also 
positively affect their environmental behavior. the Among the whole group of tourists with high environmental behavior and 
environmental behavior intentions, not only 65% of tourists are willing to increase the amount of payment for low-carbon 
tourism, but the price increment is also higher than others with lower environmental behavior and environmental behavior 
intentions. The willing price of low-carbon tourism is affected by gender, age and the extent of participation in 
environmental protection activities. Up to 45% of tourists are reluctant to pay more for low-carbon tourism. After analyzing 

the underlying reasons, the main reason is that it is unaffordable, and secondly, tourists believe that the charges should 
beafforded by the operators. In terms of transportation, tourists also believe that government should absorball of the costs 
incurred. Personal behavior change is the most direct and the fastest way to achieve the result of carbon reduction. Thus, we 
suggest that government department should enhance the environmental education, increase the acknowledgment of tourist 
regarding the environmental conservation and carbon reduction as well as encourage tourism operators to receive the 
environmental certification in order to achieve the expectation of Liuqiu to become a true low-carbon tourist island. 
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I. INTRODUTION 

 

1.1 Research background, Motivation and 

Purpose 

According to the World Tourism Organization

（WTO）research report in 2008，many domestic 

and foreign tourists have increased, and tourism 

carbon emissions account for 5% to 12% of the world 

total emissions (UNWTO ， 2008). Traditional 

tourism is no longer suitable for the title of "No 

chimney industry". Gössling (2002) and Simpson et 

al. (2008) also pointed out that tourism has a 

significant impact on climate change, including 

energy use, land use, biological migration, species 
elimination, disease transmission, and cognitive 

changes towards the environment by the human being. 

The study found that with the increase in the number 

of tourists every year, carbon dioxide emissions also 

showed positive growth. Lin Zhengyi et al. (2011) 

research show that low-carbon tourism is a way for 

tourists to control the carbon emissions generated by 

various tourism consumption activities, such as 

transportation, accommodation, and diet, within a 

reasonable level, to achieve a new type of tourism 

model to reduce carbon emissions. In order to make 
Little Liuqiu become a low-carbon tourist island, it is 

necessary to understand the willingness and price 

which tourists to pay for low-carbon tourism. 

According to Oliver et al. (2011), the value of 

consumers' willingness to pay for green energy is 

pointed out. It is pointed out that the willingness to 

pay value can be regarded as the intention of 

environmental protection behavior. The willingness 

of consumers to pay the price has a relationship with 

their attitude, knowledge, values, concerns about the 

environment and others. Therefore, this study aims to 

explore the relationship between environmental 
attitudes and environmental behaviors of tourists in 

the Little Liuqiu area and the willingness to pay for 

low-carbon tourism. 

 

II. LITERATURE REVIEW 

 

2.1 Environmental attitude 

Attitude refers to an individual's tendency to be 

persistent and consistent with people, things and the 

world around them.In the report, Larijani & 

Yeshodhara (2008) considered that environmental 
attitudes are psychological reactions and concerns 

generated by people's knowledge of the natural 

environment in the past, or the contact or experience 

experienced in the natural environment.Chi-Sheng 

https://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=6YpZyX/search?q=aue=%22Chi-Sheng%20Hsieh%22.&searchmode=basic
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Hsieh(2012) believes that environmental attitudes 

include cognitive, emotional and behavioral 
tendencies. It is a fairly persistent behavioral 

tendency of the individual's perception of all things 

he has and the likes and dislikes.Environmental 

attitudes are the extent to which individuals are 

willing to support environmental things, and 

consumers' environmental attitudes affect their 

intention to consume environmentally friendly 

products (Caron, 1989). 

 

2.2 Environmental behavior 

Environmental education emphasizes solving 

environmental problems. After having knowledge, 
attitudes and skills, citizens take action to participate 

in solving environmental problems.Such behavior is 

called "environmental action", "environmental 

behavior", "responsible environmental behavior", and 

"citizen participation".Ching-Hsuan Lee(2012)found 

that the gender difference of tourists will have an 

impact on the low carbon solution, especially the 

concept of environmental conservation in women 

who are affected by low carbon solutions.In addition, 

the environmental conservation concept message in 

the low-carbon interpretation message will affect the 
low-carbon behavior tendency of the tourists.Hong-

YangHuang(2012) research shows that the 

individual's willingness to low-carbon tourism is not 

influenced by external pressure groups, but is driven 

by personal ethics.Visitors think that they are 

environmentalists, and it is a duty to reduce carbon 

emissions during the tourism process, and feel that 

low-carbon tourism is a good tourism experience and 

style, which in turn produces low-carbon tourism 

intentions and ultimate behavior.Ping-

HsunLin(2012).Research results tourist' knowledge of 

low carbon has a significant impact on low carbon 
tourism intent.The Government can enhance tourists' 

willingness to engage in low-carbon tourism by 

enhancing their knowledge and awareness of low-

carbon tourism.In addition, it is also found that 

passengers think that their own ability to engage in 

low-carbon tourism, the higher the intention of 

passengers to engage in low-carbon tourism. 

 

2.3 Willingness to pay 

Willingness to pay (WTP) refers to the price a 

consumer is willing to pay for a certain commodity, 
which indicates the value of the commodity to the 

consumer. Chien-Ming Lee(1999)stated that general 

goods can be valued through the trading mechanism 

in the open market to determine the value of their 

goods or goods,the value of goods and goods or 

goods in the general market can be calculated through 

the price of the market.The more commonly used 

method is Contingent Valuation Method (CVM), 

directly through questionnaire design and establish a 

hypothetical market or situation,choose a method of 

inquiry to induce the respondent's willingness to pay 

the environmental resources to estimate the value of 

this non-market goods. Domestic and foreign are 

willing to pay price related research: Recent research 
has focused on areas related to environmental 

conservation, For example, The results show that 

each household is willing to pay between US$21 and 

US$31. Jin & Liu (2008) pointed out that Macao's 

economic development and tourism have conflicted 

with biodiversity conservation in the past decade，
especially for the black-faced spoonbill. According to 

the survey of the conditional assessment method, 

each household is willing to pay a monthly payment 

ranging from US$2.25 to US$4.82. López-Mosquera 

& Sánchez (2011) survey of suburban parks in Spain 

shows that tourists are willing to pay an extra 1.15 

euros for park conservation. Jin et al. (2010) used 
conditional assessment methods to investigate the 

willingness to pay of respondents to protect turtles in 

cities in different countries.Asafu-Adjaye & 

Tapsuwan (2008) promoted the management of 

marine park management to protect coral reefs, using 

the single-boundary and double-boundary two-point 

selection method to investigate the price of diving in 

Mu Ko Similan Marine Park in Thailand. The results 

indicate that the divers are willing to pay each year on 

average. US$27.7 to US$64.64. 

 

III. RESEARCH METHOD 
 

Establish a research structure, as shown in Figure 1, 

and propose a series of research hypotheses. Based on 

the assumptions and references of the literature, 

design the questionnaire questions. This study used a 

questionnaire survey, using the questionnaire as a 

research tool, and using the Likert five-point scale 

questionnaire. The original Likert scale used a series 

of questions with five response alternatives: strongly 

approve (1), approve (2), undecided (3), disapprove 

(4), and strongly disapprove (5). The research 
structure diagram is shown in Figure 3-1.To properly 

analyze Likert data, one must understand the 

measurement scale represented beach. These scales 

range from a group of categories—least to most—

asking people to indicate how much they agree or 

disagree, approve or disapprove, or believe to be true 

or false. 

The sample must be of a certain size. The size of the 

sample is recommended by Comrey (1973). The 

number of samples below 100 is not suitable for 

factor analysis, and the number of samples should be 

greater than 300. The basis of factor analysis is the 
correlation between variables, have two ways: The 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy 

is a statistic that indicates the proportion of variance 

in your variables that might be caused by underlying 

factors. High values (close to 1.0) generally indicate 

that a factor analysis may be useful with your data. If 

the value is less than 0.50, the results of the factor 

analysis probably won't be very useful. Bartlett's test 

of sphericity tests the hypothesis that your correlation 

matrix is an identity matrix, which would indicate 
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that your variables are unrelated and therefore 

unsuitable for structure detection. Small values (less 
than 0.05) of the significance level indicate that a 

factor analysis may be useful with your data. 

 

Environmental 

attitudes 

Environmental 

behavior 

Willingness to 

pay

H1

H2

H3

 
Figure 1 

 

H1: Environmental attitudes have a positive impact 

on environmental behavior 

H2: Environmental behavior has a positive impact on 

willingness to pay 

H3: Environmental attitude has a positive impact on 

willingness to pay 

 

IV. ANALYSIS RESULT 

 

The basic descriptive statistical analysis is the basic 

information of Little Liuqiu tourists, including gender, 

age, education level, marital status, occupation, 

average monthly personal income, place of residence, 

and whether they have participated in environmental 

groups, conservation activities, low-carbon tourism, 

Narrator and related departments, etc. 

The official questionnaire test time for this study was 

on March 8, 9, 15, 29 in 2014, and was distributed at 

the harbor at Little Liuqiu. A total of 329 

questionnaires were issued, of which 318 were valid, 
and the effective questionnaire rate was 96.6%. 

Narrative statistical analysis, factor analysis, mean 

number determination, regression analysis, and 

cluster analysis based on valid questionnaires. Finally, 

through the results and discussion, to give advice to 

relevant units.  

The results showed that the number of male tourists 

(74.2%) was higher than that of females, the highest 

age group is 21-30 years old (70.1%),the highest level 

of education is college students, the average monthly 
personal income is less than 20,000 (55.3%), the 

place of residence is the most in the south, the highest 

environmental awareness of tourists is "the intensive 

use of the natural environment by humans has 

destroyed the natural environment, and the 

improvement of the pollution of the natural 

environment is the responsibility of everyone on the 

planet" (M=4.44),second is "If human behavior 

interferes with nature, it usually causes great harm, 

and once natural resources are destroyed, even more 

money can't make up for it" (M=4.43),third is 

"Nature ecology is fragile and easily destroyed" 
(M=4.33). 

Willingness to pay charge converted to a specific 

amount is use the conversion basis of tourism 

expenditure is according to Tourism Bureau 

"Investigation on the State of Tourism of the 

Republic of China in 102 Years".Divide the tourists 

into those who was pay accommodation fee, stay 

overnight but do not pay for the accommodation and 

return to the day.The payment of three people was 

different. Therefore,the average of the fee of tourism 

is between NTD1,021 to NTD4,777. According to the 
result and calculate the willingness to pay is more 

than between NTD 49 to NTD229. 

The price of tourists in the Little Liuqiu area for low-

carbon tourism is shown in Table 1.According to 

willingness to pay increase of 5 aspects of diet, 

accommodation, transportation, recreation, shopping, 

etc. for tourists in the Liuqiu area and take effective 

management and maintenance costs,tourists in 

diet,60.1% of people willingness to pay,which 

include the percentage of willing to increase the price 

is 5% (59.7%),secondly is 10%(20.9%),willingness to 

pay more 15%, 20%, and 25% , separately is 
7.9%,6.3%, and 5.2%.Average percentage willingness 

to pay is 5.3%.Unwillingness to pay have 39.9%，
main reason is "Unaffordable" is 17.9%,"No value to 

me" is 8.2%. 

 

Table 1Willing to pay analysis form（N=318） 

Number of people 

Percentage (%) 

Unwilling to 

pay 

Willing to 

pay 

Willing to pay the price increase % 

5% 10% 15% 20% 25% 

Diet 
127 

39.9 

191 

60.1 

114 

59.7 

40 

20.9 

15 

7.9 

12 

6.3 

10 

5.2 

Accommodation 
139 

43.7 

179 

56.3 

103 

57.6 

39 

21.8 

16 

16 

10 

5.6 

11 

6.1 

Transportation 
127 

39.9 

191 

60.1 

125 

65.3 

47 

24.5 

9 

4.6 

4 

2 

7 

3.6 

Recreation 
133 

41.8 

185 

58.2 

119 

64.3 

40 

21.6 

13 

7 

6 

3.3 

7 

3.8 

Shopping 
137 

43.1 

181 

56.9 

119 

65.8 

39 

21.5 

12 

6.6 

4 

2.2 

7 

3.9 

 

This study divides low-carbon tourism into five 
aspects: diet, accommodation, transportation, 

entertainment and shopping. Diet is the highest in the 
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average payment price, average willingness to pay an 

increase of 5.3%. This result as such as Shien-Ju 
Hsu(2011) report, it can effectively reduce the carbon 

dioxide emissions from the three aspects of 

accommodation, transportation and activities, can 

effectively suppress carbon dioxide emissions. Little 

Liuqiu tourists are willing to use green energy hostel 

for a 5.15% fee for the environment. Then, the 

highest average payment price of diet also Comply 

with the principle of carbon reduction implemented 

by Taiwan Tourism Association. Tourist can eat more 

vegetables to reduce carbon emissions and choose the 

government-certified agricultural products or 

restaurants that use recycled paper towels. 

 

V. CONCLUSION AND SUGGESTION 

 

5.1 Conclusion 

The purpose of this study is to use Contingent 

Valuation Method to investigate tourists’ willingness 

to pay for low-carbon tourism. Measuring 

environmental concerns through two dimensions: 

environmental attitudes and environmental behaviors, 

To explore the factors of tourists' environmental 

concerns and demographic variables, which will 
affect the willingness to pay and price gap of tourists, 

and give suggestions to relevant units on the 

promotion of low-carbon tourism. According to the 

environmental attitude and environmental behavior, it 

can be divided into three ethnic groups,the Intimacy 

is higher between environmental attitudes and 

environmental behaviors and the price gap is 

higher.Otherwise is lower. In the demographic 

context, only gender and age have some significant 

differences for low-carbon tourism. 

5.2 Suggestion 

 

1. Low-carbon vehicles, low-carbon 

accommodation and low-carbon diets are the 

primary goals. 

In order to implement a low-carbon tourist island, 

low-carbon vehicles, low-carbon accommodation and 

low-carbon diets can be the main targets. To reduce 

carbon emissions, start with communication, 

accommodation and diet. The best effect is reducing 

carbon, the result of willingness to pay and price 

gapof tourist in communication, accommodation and 

diet is the highest. Promoting low-carbon tourism-
related policies is easier to obtain support from 

tourists. 

 

2. Low-carbon tourism price system 

The government must strictly implement low-carbon 

tourism, and the price of low-carbon tourism can be 

adjusted with season. Ministry of Communications 

Tourism Bureau statistics amount of tourist great 

difference in the off-season. Low carbon tourism 

prices can be raised from May to October every year 

in the peak season, it can decrease amount of tourists, 

reduce excessive pressure. And those tourists who are 
really willing to go to Liuqiu and really want to 

participate in low-carbon tourism must necessary to 

comply with the government's low-carbon tourism 

principles and reduce the environmental impact of 

tourism. 

 

3. Environmental education publicity 

Enhance environment education, improve tourists' 

awareness of environmental resource conservation, 

let the public understand the impact of excessive 

carbon dioxide on the environment and the 

importance of energy saving and carbon reduction. 
The concept of environmental protection should be 

established from an early age,different level of 

schools have course related to environment education. 

In addition to strengthening environmental 

education,can encourage tourism operator to get 

environmental label certification, let the operator 

know that some tourists will reduce the impact of the 

environment and reduce unnecessary pollution. 
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