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Abstract: Tourists generate waste and contribute to the challenges in solid 
waste management (SWM) at a destination. The study aims to determine the 
level of awareness and participation in SWM of international tourists using 
Patong town municipality (Patong TM) in Phuket, Thailand as a case study. 
The study methods included a survey questionnaire distributed to 384 
international tourists and observations of tourist behaviors on SWM awareness 
and participation in 5 key tourist attractions in Patong. The descriptive 
statistics, Pearson correlation, and Chi-square were used to analyze the 
quantitative data. The qualitative data was analyzed using content analysis. The 
findings revealed that the awareness level of international tourists was high 
while the participation level was medium. However, the observations showed 
that, very few tourists conducted positive SWM behaviors such as carrying a 
cloth bag, using reusable containers or separating waste before disposal. The 
study found a significant difference in SWM awareness of the international 
tourists from different regions, and visit frequency.  There was a significant 
difference in SWM participation of the international tourists from different 
education, age and nationality groups. There were weak correlations between 
SWM awareness and participation statements. This suggests awareness on 
SWM alone does not necessarily produce a desirable action or behavior change. 
Destinations should increase engagement of the tourists in SWM by providing 
behavioral controls such as rules on waste disposal, incentives for reusable 
containers, sorting waste bins, water refill stations, and environmental 
interpretation signage to promote responsible and sustainable consumption. 
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1. Introduction 
 
Solid Waste Management (SWM) is essential for good health and wellbeing of a country’s 
income, especially those that rely heavily on tourism. Effective SWM helps reduce the negative 
environmental impacts from human activities such as the spread of diseases, groundwater and 
surface water contamination (Gregory, 2008, p. 2013 – 2015), soil degradation, death of flora 
and fauna (Becherucci & Seco Pon, 2014, p. 1351), flooding due to the blockage of proper 
drainage (Islam et al., 2016, p. 29 - 31), and the increase of greenhouse gas emission. This is 
especially important for the quality and sustainability of the tourism destinations. However, 
managing solid waste (SW) is complicated by rapid urbanization, population growth, changing 
of consumption patterns, increase in standard of living, especially in Thailand (Koasol, 2009, 
p. 399). The tourism industry itself is a major part of the cause of population increases in Thai 
key tourist destinations (Polnyotee, 2014, p. 650 - 655; Polnyotee & Thadanitil, 2015, p. 90). 
According to Amornvivat et al. (2016, p. 14), the number of where, n is the sample size ts rose 
from 14.1 million in 2009 to 35.4 million in 2017. As the tourism industry contributed 10.4% 
to the National Domestic Product (GDP) (World Travel and Tourism Council, 2018, p. 5), the 
industry continues to be promoted by both national and local government, despite the 
environmental pressures and problems brought with its expansion. Since 2009, Thailand SW 
generation increased dramatically from 15.7 million tons to 26.85 million tons in 2016, 
equating to 1.14 kg/ person/ day (Simachaya, 2016, p. 1). In addition to the waste generation 
by local households, a high number of tourists lead to high waste production as one tourist 
produces at least one kilogram of waste per day (Mateu-Sbert et al., 2013, p. 2589 - 2590). 
Thailand has yet to address several existing SWM challenges such as littering and poor SW 
separation (Polnyotee, 2014, p. 91), poor disposal, the lack of reduce, recycle and reduce (3Rs) 
implementation (Simachaya, 2016. p. 3). These problems are further exacerbated by the lack 
of financial support for the SWM infrastructure, leading to insufficient dustbins, trucks, 
employees, awareness campaigns as well as technology (Department of Cleanliness and SWM 
Patong TM, 2018, p. 27 - 31). Despite the fact that 64% of municipal solid waste (MSW) in 
Thailand is organic and 30% is recyclable waste (Cherdsatirkul, 2012, p. 9), the lack of 
awareness and participation by the public hampers the separation and potential utilization of 
these items. This highlights the role of an individual in reducing SW at source. In order to 
reduce SW, the stakeholders in SWM must be involved in separation and recycling 
(Chongvisal, 2018, p. 28). Tourists, as the producers of SW should be engaged to contribute to 
better SWM at the destinations. However, no academic literature has focused on the role and 
perceptions of international tourists on SWM at Thai tourist destinations. We focus on the 
awareness and participation of tourists in SWM using Patong town Municipality (Patong TM) 
in Phuket, Thailand as a study area. Three aspects support the significance of this study. Firstly, 
the tourism industry is the one of the biggest contributors to SW in Thailand (Polnyotee & 
Thadanitil, 2015, p. 91). Secondly, the number of tourists is likely to increase environmental 
problems in tourism destinations (Koasol, 2009, p. 399; Polnyotee, 2014, p. 91).  Finally, 
Phuket is a major international tourist destination and can be used as a realistic case study area 
for the Thai tourist industry. 
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2.  Research Objectives 
 
The objective of the paper was to identify the level of awareness and participation in SWM of 
the international tourists in Patong area of Phuket Province.  

 
3. Literature Review 
 
In some destinations, the number of tourists exceeds the number of residents by as much as ten 
times causing overwhelming waste and traffic congestion during the peak tourism season 
(Polnyotee, 2014, p. 650-652). The increase in tourism leads to an increase of SW generation 
that creates difficulties for environmental protection (Polnyotee and Thadanitil, 2015, p. 90 - 
92). A previous study found a positive relationship between tourism activities and SWM 
challenges (Shamshiry et al., 2011). SWM challenges are caused by both tourists and residents 
in the destinations. A study conducted by Mateu-Sbert et al. (2013) at Menorca Island in Spain 
estimated that a 1% increase of the international tourists led to an increase in SW generation 
by 0.28%. SWM challenges refer to the obstacles that hinder the management of the generation, 
separation, storage, collection, processing, treatment, transfer, as well as disposal of SW. The 
improvement in the SW generation, separation, and storage requires direct participation of the 
public including tourists.  
 
SWM problems consist of both technical and social aspects. The technical problems often 
entail the lack of resources for appropriate disposal methods, the physical and geographical 
barriers for collection and transportation of SW, the composition of SW, the chemical 
properties of certain types of SW which are difficult to recycle, or the cost-effective techniques 
for material recovery. The social challenges include lack of waste reduction campaigns, poor 
policy on the use of plastic bags and other disposable materials, the lack of awareness, negative 
selfish environmental attitudes (‘Not in my back yard’: NIMBY), the lack of SW separation, 
inefficient storage, collection and poor public participation (Wangbua, 2015, pp. 49 - 61).  
 
The study conducted by Paghasian (2017, pp. 7 - 10) indicated that the awareness levels affect 
the effectiveness of municipal SWM in most developing and middle-income countries. In 
addition, households were 67.33% more likely to segregate waste if the government enforced 
the law (Maskey, 2018, p. 7). In Thailand, there are several laws and regulations for SWM 
such as Thailand Constitution, Public health Act. B.E.2535 (C.E. 1992), Enhancement and 
Conservation of national environmental quality Act. B.E. 2535. (C.E. 1992), Municipality Act. 
B.E.2496 (C.E. 1992), and Sub – District council & local administrative organisations Act. 
B.E.2537 (C.E. 1994) (Pollution Control Department, 2015, p. 14). A study conducted by Desa 
et al. (2011, p. 646) in Malaysia with sample size of 589 respondents; showed that 64% of the 
respondents demonstrated high awareness level on SW while 63.8% were with high knowledge 
on SWM, however, 57% demonstrated low level of practice in SWM. The study attributed the 
negative attitude as the reason behind the low participation rate. This highlights the 
disconnection between knowledge and action and the notion that knowing something does not 
necessarily increase the sense of personal responsibility toward the issue (World Bank, 1998). 
It is difficult to change people’s attitudes and social values if it is seen as a trade-off between 
comfort and environmental conservation (Desa et al., 2010, p. 646). The studies conducted by 
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Madrigal & Oracion (2017, p. 49) showed that people from high education level, who were 
female and from older age groups were more likely to show high level of awareness about 
SWM. However, these personal factors and awareness can also be influenced by external 
factors such as social norms, legislation, and the physical environment. 
 
This paper examined Theory of Planned Behavior (TPB) (Ajzen & Driver, 1991, p. 186) which 
attempted to comprehend how personal behaviors are formed. TPB stated that personal 
behaviors resulted from the attitude towards the behaviors (personal factors), social factors 
(subjective norm) and perceived behavioral controls. TPB can be used to elucidate the 
ecological behavior and environmentally friendly practices including SWM action such as 
waste recycling (Strydom, 2018, p. 9), separation (Xu et al., 2017) and attitude (Eagly & 
Chaiken, 1993, p. 459 - 466). It postulates that the behaviors resulted from the intention which 
is influenced by the attitudes towards the target behavior, subjective norms and perceived 
behavior controls. Behavioral achievement depends on both the intention and ability which are 
interrelated to one another. Attitudes refer to the individual’s subjective evaluation of the 
behavior of interest while subjective norms relate to the social pressure stemming from the 
people of importance to the person (LaMorte, 2019; Xu et al., 2017). Perceived behavioral 
controls describe the person’s perceptions of the difficulty or ease in performing a particular 
task which can be influenced by the actual control the person feels they have such as upon 
resources (Xu et al., 2017). In this paper, to examine the role of awareness and participation of 
international tourists in SWM, the adaptation of TPB was employed as a research framework 
(Figure 1). 
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Figure 1. Research theoretical framework based on TPB adapted from LaMorte (2019) 

 
 
The understanding of the relationships between tourist characteristics, demographic factors and 
the awareness and participation in SWM can help the local authorities at the tourist destinations 
strategically engage the tourists in the decision-making and planning for better SWM.   
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4. Research Methodology 
 
The study was guided by the testing of three research hypotheses. Hypothesis 1, H0: There was 
low level of SWM awareness and participation by the international tourists in Patong. 
Hypothesis 2, H0: There was no significant difference between demographic factors and level 
of awareness and participation in SWM of the international tourists. Hypothesis 3, H0: There 
was no significant relationship between awareness and participation in SWM of the 
international tourists. 
 
4.1 Study area and sample 
 
Patong TM is on the west coast of Phuket province in southern Thailand. It is a famous tourism 
destination. It is popular for swimming, water recreations and water activities such as 
snorkelling, wind – surfing, and water skiing (Polnyotee & Thadanitil, 2015, p. 90). Patong 
TM covers an area of 16.4 km2: the registered population of approximately 20,000 people. 
However, this official data did not take into account the workers casual residents, those who 
commute from other areas, expats and tourists. In 2018, Patong TM generated the average of 
189 tons of SW per day (Department of Cleanliness and SWM Patong TM, 2018, p. 17-21).  

This study used a questionnaire and observations to collect both quantitative and qualitative 
data. The methodology was adapted from similar studies (Agwu, 2012, p. 87; Ma et al., 2018, 
p. 338). The target population was the international tourists in the Patong area. However, there 
was no official record on the number of tourists visiting Patong so the sample size was 
calculated using a formula for an unknown population (Daniel, 1999). 

n = Z2*P*(1 –P) / C2  

where, n is the sample size to be estimated, Z is the value on the Z table at 95% confidence 
level (95% Z score = 1.96), P is the percentage picking a choice or response (for example 80% 
= 0.8), and C is the estimated sampling error required (4% = 0.04).  

A survey was conducted with 384 international tourists visiting major attractions in Patong 
through a convenience sampling during July – November 2018. The data collection period 
covered both low and high tourism seasons. Data was collected on both weekdays and 
weekends at various time slots to avoid temporal biases. Five key tourism attraction sites were 
selected based on their popularity to tourists. The key attractions covered in this study were 
Patong Beach, Kalim Beach, Bangla Road, Jungceylon Shopping Centre and Banzaan Fresh 
Market (Figure 2). The supplementary information on tourist behaviors was collected by 
inconspicuous observation.  
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Figure 2. Maps showing the location of Patong TM. (a) Thailand map, the red box indicates 
Phuket Island; (b) Phuket Island, the red box shows Patong TM; (c) Patong TM, the location 

of the study areas. 
 

An effort was made to collect the samples in proportion to the area size, when possible, with 
the exception of Banzaan Fresh Market having more samples than Bangla Road and Kalim 
Beach. This was due to the physical setting of the market as a building which resulted in a high 
density of population when the market was open (Table 1). 

Table 1. The description of the study sites, sample and area size 
 

Area Description Observed 
area 
(m2) 

Sample 
size 

Patong Beach A beach with hotels, restaurants, bars, food vendors, 
sun beds, swimming areas, and recreational 
activities 

125,611 144 

Jungceylon 
Shopping 
Centre 

A shopping mall with 200 retail stores, Robinson 
department store, Big C supermarket, banks, beauty 
salons, restaurants, and SF cinema.  

6,320 80 

Bangla Road An entertainment precinct of 400 meters long with 
a lot of bars, market stalls, street performances, 
nightclubs, discos, food vendors and tailor’s shops 

3,578 50 

Kalim Beach A rocky beach popular for water sport activities and 
snorkeling with some restaurants, street food 
vendors and a night market.  

3,148 50 
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Banzaan Fresh 
Market 

A building with stores selling fresh food items such 
as meat, fruits, seafood, Thai sweet, and dry goods. 

2, 315 60 

Total 140,972 384 
 
In the questionnaire, there were four sections. The first part enquired demographic information 
such as gender, age, nationality, education, number of visits to Patong. The nationality was 
later grouped into regions of origin to facilitate the analyses. The second part asked whether 
the respondents had seen SWM campaigns or signs in their hotels, beaches, tourist attractions, 
facilities, or social media. The third and the forth part used a 5 - point Likert scale (Likert, 
1932, p. 15 - 20) to measure awareness and participation levels. This was done through the 
rating of proxy statements with a number ranging from 1 (strongly disagree or never) to 5 
(strongly agree or always) (Agwu, 2012, p. 88; Likert, 1932, p. 15 - 20). 

The descriptive statistical analyses namely frequency, percentages and average were used for 
demographic information and the overall rating of the SWM awareness and participation 
(Babaei et al., 2015, p. 96). For the purpose of interpretation, the awareness and participation 
levels were grouped into five categories according to the average score as following 1.00 – 
1.80 = very low, 1.81 – 2.60 = low, 2.61 – 3.40 = fair, 3.41 – 4.20 = high and 4.21 – 5.00 = 
very high (Sunarto et al., 2014, p. 68). These ranges facilitated the classification of the 
respondents into five levels of SWM awareness and participation. Chi-square (χ2) was used to 
test significant difference between demographic variables, awareness and participation level, 
and Pearson’s correlation was conducted to compare the awareness and participation variables 
(Paghasian, 2017, p. 6 - 7). The interpretation of the significance of the relationships was shown 
by the p-value and the strength of the correlation. A p-value of less than 0.05 (p < 0.05) was 
regarded as statistically significant (Bluman, 2008, p. 359). 
 
5. Results  
 
5.1 Sample profile 

The profile of 384 respondents are summarised in Table 2. The majority of the respondents 
were female (54.69 %). Most respondents were below 30 years old (53.91 %), followed by 
people from the age of 41 to 50 (15.63 %), 31 to 40 years old (15.36 %) and above 50 (15.10 
%). The largest number of respondents had a bachelor degree (32.81 %), followed by graduate 
degree (25.00 %), high school or lower (24.74 %) and diploma (17.45 %). More than half of 
the respondents were first-time visitors to Patong (68.23 %), followed by those who had visited 
2 to 3 times (22.92 %), and 4 times or more (8.85 %). Most of the respondents were from 
Europe (including Russia) (52.60 %), followed by those from Asia (27.08 %), America (8.85 
%), Africa (5.99 %) and Australasia (5.47 %). 
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Table 2. Survey respondent profile 
 

Category Number Percentage 
Gender   
Male 174 45.31 
Female 210 54.69 
Age   
≤ 30 207 53.91 
31 - 40 59 15.36 
41 - 50 60 15.63 
> 50 58 15.10 
Education   
≤ High school 95 24.74 
Diploma 67 17.45 
Bachelor degree 126 32.81 
≥ Graduate degree  96 25.00 
Region of Origin   
Africa 23 5.99 
America 34 8.85 
Asia 104 27.08 
Australasia 21 5.47 
Europe 202 52.60 
Number of Visit   
First visit 262 68.23 
2 – 3 times 88 22.92 
≥ 4 times  54 8.85 

 
5.2 The SWM awareness of international tourists  

5.2.1 Level of SWM awareness  

The survey results showed that the average scores (x̄) for awareness statements ranged between 
3.79 to 4.14 and the overall average was 3.95 (Table 3). The descriptive statistical analysis 
indicated high awareness level on SWM among the respondents.   

 
Table 3. The rating for SWM awareness statements by international tourists 
 

Awareness statements x̄* SD Level 
Aw 1: Solid waste is a problem in Patong. 3.79 1.25 High 

Aw 2: Every person is responsible for proper 
separation and disposal of waste. 

4.14 1.20 High 

Aw 3: Solid waste is a serious problem in the ocean. 4.01 1.36 High 
 Aw 4: People should use their own cups when buying 

take away drinks 
3.89 1.30 High 
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Aw 5: Single-use plastics such as bottles and straws 
should be banned in Patong 

3.92 1.28 High 

Overall average 3.95  High 
* Score of 1 represents strongly disagree, and 5 represents strongly agree. 
 

5.2.2. Observation on SWM awareness  

The observation of the SWM behaviors of the international tourists focused on the behaviors 
of carrying reusable items such as bottles, cups, food containers, and bags and sorting the 
rubbish when an opportunity to dispose of it arose. For example, when a tourist put the 
recyclable containers into the correct sorting bins provided he or she was counted as 
demonstrating SWM awareness. The observation revealed that the tourists showing positive 
SWM awareness were 11,638 (50.08%) out of 23,236 total observed samples.  

5.3 The participation in SWM of international tourists  

5.3.1. Level of participation in SWM  

The descriptive statistical analysis showed that the average scores (x̄) for participation 
statements ranged between 2.84 to 3.43 with the overall average score of 3.12, which was 
interpreted as medium level. However, the rating of  a statement about SW separation before 
disposal (Pt 3) was high (x̄ = 3.43) (Table 4).  

 
Table 4. The rating of SWM participation statements by international tourists 
 

Participation statements x̄ SD Level 
Pt 1: I remind my family and friends to reject 

single-use plastic. 
3.10 1.43 Medium 

Pt 2: I reject plastic bags when I buy things. 3.13 1.92 Medium 
Pt 3: I separate solid waste before disposal. 3.43 1.37 High 
Pt 4: I carry a reusable bag/ bottle / cup. 3.24 1.35 Medium 
Pt 5: I participate in community clean-up 
activities. 

2.84 
1.44 Medium 

Pt 6: I take my own bag when I go shopping. 2.96 1.49 Medium 
Overall average 3.12  Medium 

*Score of 1 represents never and 5 represents always 
 

5.3.2 Observation of participation in SWM  
 
From 23,236 observed individuals, 10,531 (45.32%) were seen with reusable bags, 663 
(2.85%) carried reusable containers and 444 (1.91%) took waste to the sorting bins (Figure 3). 
This shows that there is a positive potential for a policy to reduce disposable items such as a 
plastic bags as almost half of the tourists oberved carried their own bags. 
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Figure 3. The observed SWM behaviors of international tourists in Patong TM 
 
5.4 Influence of demographic factor on awareness, and participation in SWM  
 
The summary of the awareness and participation level of the international tourists according to 
the demographic groups were presented in Table 5. 
 
Table 5. The awareness and participation level by demographic parameters 
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Demographic 
variable 

Awareness level Participation level 

 Parameter x̄ Rank x̄ Rank 
Gender Female 4.05 1 3.20 1 

Male 3.96 2 3.09 2 
Age  ≤  30 3.99 3 3.14 3 

31 - 40 3.76 4 3.34 2 
41 - 50 4.02 2 2.55 4 

> 50 4.31 1 3.62 1 
Education ≤ High school 4.02 2 3.08 4 

Diploma 3.88 4 3.24 1 
Bachelor degree 4.13 1 3.15 3 

≥ Graduate 3.93 3 3.16 2 
Number of visits First visit 4.05 1 3.01 3 

2 – 3 times 4.02 2 3.13 1 
≥ 4 times 3.68 3 3.09 2 

Region of origin Africa 3.65 5 3.57 1 
America 4.17 2 3.04 5 

Asia 3.82 4 3.08 4 
Australasia 4.24 1 3.29 2 
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5.4.1 Demographic factor and awareness in SWM 
 
The chi-square analysis showed that gender group, age group, and education level did not yield 
statistically significant differences in the level of SWM awareness (Table 6). However, the 
number of visits and regions of origin appeared to pose a significant difference in the awareness 
level on SWM. Tourists who were first time visitors showed higher level of awareness (x̄ = 
4.05) than other groups, for example, those who have been to Patong 4 times or more (x̄ = 
3.68). In addition, tourists from Australasia region reported higher awareness level (x̄ = 4.24) 
than other regions, for instance, those from Africa (x̄ = 3.65) or Asia (x̄ = 3.82). 

  
Table 6. Test of independence between demographic characteristics and SWM awareness 
level 

Demographic factors  x  df Critical value Result of hypothesis of test 
Region of origin 30.37 16 26.30 Statistically significant 

Gender 4.23 4 9.49 Not significant 
Age 17.24 12 21.03 Not significant 

Education 7.48 12 21.03 Not significant 
Number of visits 15.61 8 15.51 Statistically significant 

 
H0: There was no significant difference between demographic characteristics and SWM 
awareness of international tourists.  
 
5.4.2 Demographic factor and participation in SWM  

The analysis indicated that the age, education and region of origin can affect the participation 
level in SWM (Table 7). On average, the respondents above 50 years reported higher 
participation level in SWM (x̄ = 3.62) than other age groups especially those who were 41 – 
50 years old (x̄ = 2.55). The participation level also varied with education level. For instance, 
the respondents with a diploma reported higher level of participation in SWM (x̄ = 3.24) than 
those with high school education or lower (x̄ = 3.08). In addition, region of origin showed a 
significant difference with the participation level. African reported higher participation in 
SWM (x̄ = 3.57) than respondents from other regions, for example, America (x̄ = 3.04). This 
result is consistent with the finding in the study conducted by Agwu (2012, p. 90). 

 
Table 7. Test of independence between demographic characteristics and participation level in 

SWM 

Demographic  x  df Critical value Result of hypothesis of test 
Region of origin 30.69 16 26.30 Statistically significant 

Gender 6.20 4 9.49 Not significant 
Age 36.68 12 21.03 Statistically significant 

Education 25.23 12 21.03 Statistically significant 

Europe 4.11 3 3.14 3 
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Number of visits 5.22 8 15.51 Not significant 
 

H0: There was no significant difference between demographic characteristics and 
participation of international tourists in SWM.  

5.5 The relationship between SWM awareness and participation  
 
Pearson’s correlation analysis showed positive relationship between some awareness and 
participation statements. The highest correlation was between “SW is a serious problem in the 
ocean and sea (Aw 3)” and “I remind family and friends to reject single-use plastic (Pt 1)” (r = 
0.221; p < .001). The lowest correlation was between “Single-use plastics should be banned 
(Aw 5)” and “I participate in community clean – up activities (Pt 5)” (r = 0.105; p = .040) 
(Table 8). The study was consistent with the finding by Strydom (2018, p. 11 - 13) which found 
that the attitude had less influence on recycling behavior. This indicated the weak correlation 
between awareness and participation (Cohen, 1988).  

 
Table 8: The relationship between SWM awareness and participation statements.  

Statement Aw 1 Aw 2 Aw 3 Aw 4 Aw 5 
Pt 1 0.076 0.126* 0.221 ** 0.198 ** 0.202 ** 
Pt 2 0.179 ** 0.149** 0.213 ** 0.131 ** 0.179 ** 
Pt 3 0.138 ** 0.038 0.210 ** 0.141 ** 0.137 ** 
Pt 4 -0.020 -0.069 -0.069 0.108  * 0.060 
Pt 5 -0.051 -0.132** 0.026 0.080 0.105 ** 
Pt 6 0.027 -0.086 0.120 * 0.099 0.074 

* Correlation is significant at the 0.05 level ** Correlation is significant at the 0.01 level 
 
6. Discussion and Conclusions  
 
6.1 The international tourists’ awareness in SWM 

 
The awareness of the international tourists on SWM was high (x̄ = 3.95) both in terms of a 
local problem (the perception of waste problem in Patong) and a global issue (marine litter 
affecting the ocean). The findings of this study are consistent with the previous studies (Agwu, 
2012, p. 89; Paghasian, 2017, p. 7 - 10). However, it noteworthy that self-reported information 
in the survey may not reflect what people do in reality as the behaviors can also be influenced 
by the physical contexts and norms which can either promote or inhibit the inherent intention 
of the individuals. Indeed, there is a need of using cross-examination methods in evaluating 
awareness and attitude. In this study, an observation of 23,236 visitors was conducted in 
attempt to provide supplementary information on the level of awareness in SWM. The 
observation results showed that more than half of the observed tourists carried their own bags 
(50.08%). While this may not necessarily be influenced by SWM awareness, it indicates the 
opportunity for waste reduction strategies such as a ban or a surcharge on a disposable plastic 
bag. The results show that a large proportion of respondents agree with the SWM awareness 
statements. The statement that “AW 2: Every person is responsible for proper separation and 
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disposal of waste” were rated with the highest average scare (4.14) indicating that tourists are 
aware of their role in SWM. The awareness of the extent of solid waste problem in the 
ecosystem and a tourist destination is shown in “Aw 3: Solid waste is a serious problem in the 
ocean” (x̄ = 4.01) and “Aw 1: Solid waste is a problem in Patong” (x̄ = 3.79). In terms of a 
solution, there were positive responses towards waste reduction policies as demonstrated by 
the rating of the statements “Aw 4: People should use their own cups when buying take away 
drinks” (x̄ = 3.89) and “Aw 5: Single-use plastics such as bottles and straws should be banned 
in Patong” (x̄ = 3.92). 
 
The global trend in environmental movements could contribute to the increased knowledge and 
attention on sustainability and environmental issues. In addition, the popular use of 
communication technology especially social medial such as Facebook, Instagram, YouTube, 
Line, and Twitter have increased the accessibility of information and the spread of 
environmental messages. The findings suggest positive societal values towards waste reduction 
and separation which can be used to support the SWM policies at tourist destinations.  
 
6.2 The international tourists’ level of participation in SWM 
 
In contrast to the reported high SWM awareness level, the overall participation in SWM of the 
international tourists were medium. This finding was in line with the previous studies 
conducted in India (Agwu, 2012, p. 89; Chongvisal, 2018, p. 30 - 34) and the Philippines 
(Paghasian, 2017, p. 7 - 10). The statement which received the highest average score was “Pt 
3: I separate solid waste before disposal” (x̄ = 3.43). This shows that the international tourists 
could help increase waste separation at source if encouraged to do so. The reasons for lower 
scores on other statements such as “Pt 4: I carry a reusable bag/ bottle / cup” (x̄ = 3.24), “Pt 
2: I reject plastic bags when I buy things” (x̄ = 3.13), and “Pt 6: I take my own bag when I go 
shopping” (x̄ = 2.96) could be due to the inconvenience and limited physical factors such as 
the SWM facilities and services. For example, the shops and supermarkets staff may put things 
in a plastic bag or containers before asking if they were needed. Carrying one’s own containers 
also require a preparation and commitment. “Pt 1: I remind my family and friends to reject 
single-use plastic” (x̄ = 3.10) reflects the individuals’ expectation of their social circle in 
reducing waste. The statement with the lowest average score was “Pt 5: I participate in 
community clean-up activities” (x̄ = 2.84). It is noteworthy that the last statement can be 
influenced by both the lack of activity and the lack of interest. 
 
Public participation remains the challenge in SWM. For the international tourists from various 
backgrounds, language and different norms add more barriers to the practice. The lack of 
supportive conditions could further hamper an effort towards effective SWM. The SWM 
facilities is not limited to bins and disposal infrastructure but also include sorting bins, 
environmental signs and campaigns, water refill stations, alternative containers or packaging 
materials which could help promote zero waste behaviors. In Patong TM, many of these 
facilities were absent. For example, some international tourists carried reusable containers but 
there were no water stations to refill. At Kalim Beach, there was a lot of litter due to the absence 
of dustbins and no incentive was present to encourage tourists to behave otherwise. The 
presence of littering and other forms pollution around tourist attractions and the local people’s 
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behaviors towards SWM can also influence the views and actions of the tourists towards waste. 
This can be described by the broken window theory, which states that the occurrence of 
unlawful events is influenced by visible signs of unlawful activities having already taken place 
(Wilson and Kelling, 1982, p. 4 - 6). Furthermore, tourists tend to use their holiday for a break 
from their usual responsibilities, which may extend to environmental obligations (Whitmarsh 
et al., 2018, pp. 7 - 10) hence lead to poor participation on SWM.  
 
6.3 Influence of demographic factor on awareness, and participation in SWM 
 
The chi-square results revealed that there was no significant difference between the age and 
awareness of the international tourists on SWM. This implies that the age of international 
tourists does not affect the level of their awareness of SWM. In addition, there was no 
significant difference between education and awareness level of international tourists on SWM. 
This shows that having a higher or lower education level does not affect the awareness level. 
Similarly, the results revealed that there was no significant difference between gender and 
awareness of international tourists on SWM. Being female or male does not affect the 
awareness level. The number of visits showed a significant difference, although marginally, 
with the awareness level on SWM. Unfortunately, it appeared that the level of awareness tends 
to decrease with an increase in the number of visits. Tourists who visited Phuket for the first 
time showed higher levels of awareness on SWM than the return visitors. This suggests that 
return visitors may have become used to the level of mediocre cleanliness and littering found 
in Phuket. In addition, there was a significant difference with the awareness level of 
international tourists on SWM among different nationalities. International tourists from 
Australasia exhibited higher awareness levels on SWM than other countries. This might reflect 
a carry-over of their habits when visiting beaches at home. 
 
Some of the findings in this study were different from the past studies in terms of age, gender 
and education awareness of SWM (Madrigal & Oracion, 2017, p. 49). The differences could 
be caused by several factors. Firstly, the knowledge on environmental conservation has spread 
throughout the societies regardless of age, gender and education level as information on 
environmental condition can be found both through social and traditional media channels. 
Social media is an especially powerful tool for spreading such messages as it has been reported 
that 57% (4.388 billion) of the world population used internet and about 45% (3.48 billion) 
were active on social media (Kemp, 2019). Secondly, the promotion of Sustainable 
Development Goals (SDGs) in many countries has led to a global trend toward environmental 
conservation and sustainability. For example, in 2015 a total of 193 countries member adopted 
the agenda of transforming the world towards more environmental conservation and 
sustainability (UNDP, 2015). 
 
On the contrary, the present study reflects a significant difference between age and participation 
level in SWM. The respondents aged above 50 years showed higher participation level in SWM 
than those between 31 -40, 41 - 50 and ≤ 30. The results in this study were similar to the 
findings in Singhirunnuson et al. (2012, p. 45) which showed a significant difference between 
age in recycling of SW. This previous study found that respondents with older groups were 
more likely to participate in recycling of SW. This suggests a link between older people with 
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environmental concern because they have experienced the effects of poor environmental 
conditions such as poor SWM in their lifetimes. Another possible factor could be due to 
lifestyle and living conditions as older people may have more time and control over where they 
will buy grocery or get food from and hence and prepare their own containers and bags or avoid 
going to the places that do not provide the services and facilities that meet their demand. There 
was a significant difference between education and participation level of international tourists 
in SWM. For education, respondents with a diploma, a bachelor and graduate degree showed 
higher participation in SWM than those with high school education or lower. This is in line 
with the increase attention in environmental issues in formal education. The differences 
according to region of origin showing that tourists from Africa and Australasia showed higher 
participation in SWM than those from Asia, Europe and America could be due to the different 
priority of SW in the national policies of the countries in these regions. Also, the numbers of 
respondents from Africa and Australasia were fewer compared to those from the other regions. 
 
Some of the findings in this study are different from the past studies. For example, a study by 
Agwu (2012, p. 89) in Nigeria on the issues and challenges of SWM practice showed that there 
was a difference between gender and participation. In the work of Singhirunnuson et al. (2012, 
p. 45) in a Thailand community on household recycling behavior and attitude toward waste 
bank projects both showed that there was a gender difference in separation and recycling 
behavior. The reasons for the difference could be caused by different context between two 
studies (home and holiday contexts). Situation factors such as availability of SWM facilities 
and policy that played a great role in participation in SWM (Ajzen & Driver, 1991, p. 185 - 
187). The roles of an individual member may change based on the context due to the fact that 
holiday is for leisure therefore people may be free from normal obligations (Whitmarsh et al., 
2018, p. 1).  
 
6.4 Relationship between awareness and participation SWM 
 
Pearson correlation was used to determine whether there was a significant relationship between 
awareness and participation of the tourists in SWM. Based on overall awareness (x̄ = 3.95) and 
participation (x̄ = 3.12), the results showed that there was no statistical significance in overall 
awareness and participation statements on SWM. However, there was a statistically significant 
correlation among some individual items in awareness and participation statements. The 
analysis based on individual items awareness and participation indicated that international 
tourists with a high awareness of the SW problem were likely to “reject single-use plastic and 
separate SW before disposal”. The positive response towards the statement that “Every person 
is responsible for proper separation and disposal of waste” showed a correlation with the 
statements that the individual “reminds family and friends to reject single-use plastic”; and 
“rejects plastic bags when buying things”. International tourists who were aware of “solid 
waste as a serious problem in the ocean and sea” were likely to “remind family and friends to 
reject single-use plastic”, “reject plastic bags when buying things”, “separate solid waste 
before disposal” and “take their own bags to shop”. Moreover, international tourists who said 
they used their own cups when buying takeaway drink were likely to remind family and friends 
to reject single-use plastic, reject plastic bags when buying things, separate solid waste before 
disposal and carry reusable bag/ bottle/ cup. International tourists who agreed that “single-use 
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plastics should be banned” were likely to “remind family and friends to reject single-use 
plastic”, “reject plastic bags when buying things”, “separate solid waste before disposal” and 
“participate in community clean – up activities”.  
 
These findings were supported by previous studies such as a research conducted by Agwu 
(2012) demonstrating a significant relationship between awareness and practices on SWM. 
Other research conducted by Abbas and Sigh (2014, 1757 - 1758) in India also revealed a 
relationship between awareness and participation in environmental conservation. However, 
there was also a negative correlation (inverse relationship) between some statements of 
awareness and participation. International tourists who stated that proper separation and 
disposal of waste was an individual responsibility tended to not participate in community 
clean–up activities. It signifies the notion that knowing one’s responsibility does not 
necessarily influence one to participate in community wide initiatives.  
 
Overall, the findings supported TPB, which explained the contribution of situation factors 
(behavior control) for participation. The intention towards the participation will work 
effectively if there is behavior control. SWM participation of international tourists depends on 
many factors including the availability of supportive SWM facilities. For example, 
international tourists can have their own bottles but there is no place to fill water. This indicates 
that although some international tourists may be aware and willing to reduce waste, the lack of 
infrastructure can be an obstacle. The external behavior controls such as location and 
availability of facilities are necessary for promoting positive SWM practices (Ajzen & Driver, 
1991). The results suggest that being aware of SWM does not necessarily influence to take 
actions. The findings were consistent with previous studies conducted by (Agwu, 2012, p. 90; 
Abbas & Singh, 2014, p. 1756 - 1759). The attitude – participation in SWM can be observed 
where there is enough supportive facilities. The weak link between awareness and participation 
in SWM found in this study indicated other influencing factors such as situation factors. There 
are other variables than proposed by TPB in participation in SWM). It was noteworthy that the 
negative relationship was observed between the rating of a statement that proper separation and 
disposal of waste was an individual’s responsibility (Aw2). 

 
6.5 Conclusion 
 
The level of awareness in SWM of the international tourists in Patong area of Phuket Province 
is high while the participation is medium. Hence, Hypothesis 1 which stated that poor SWM is 
caused by low level of awareness of the international tourists about SWM was rejected. In 
terms of Hypothesis 2, the null hypothesis was rejected as there was a difference in awareness 
level according to region of origin and visit frequency. The participation level showed a 
significant difference among region of origin, age and education segments. The results show 
that region of origin is the demographic variable which can affect both levels of awareness and 
participation in SWM. On the contrary, gender shows no effect on neither awareness nor 
participation. Lastly, Hypothesis 3 was rejected. Although the overall score of awareness and 
participation showed no significant relationships, the score of individual statements revealed 
relationships between some attitudes and behaviors. Some awareness statements which 
represent certain attitudes were more likely to be in line with positive SWM participation. For 
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example, people who agreed that “Single-use plastics such as bottles and straws should be 
banned in Patong” are more likely remind others around them to reject a single use plastic. 
However, the participation or the behavior may not be achieved even with the positive SWM 
intent if the behavior controls are not established or visible. This finding is supported by TPB 
that behaviors are influenced by the intent which are shaped by specific attitude, social norms 
and perceived behavioral control. 
 
This study found that in the context of international tourists in Patong TM, Thailand, the 
awareness level was not a strong predictor of participation in SWM.  There is a need for 
external or physical supportive conditions to enforce and promote desirable SWM behaviors 
such as visual campaigns, signage, waste separation bins, water refill stations and incentives 
for tourists to reduce SW especially single use plastics. The participation in SWM of a dynamic 
and multicultural population in a tourism destination may be influenced more effectively 
through behavior control such law enforcement and sufficient provision of SWM infrastructure 
than the subjective norms and personal awareness. This highlights the difficulties in predicting 
the behaviors of the periodic population through the personal factors alone in a tourism context. 
Further investigation should be done to identify the variables underlying SWM behavior in 
different contexts. This study recommends that introducing incentives for returning containers 
after use or the promotion of reusable cups, bags or food containers through a discount or 
vouchers at the shops and restaurants positively engage tourists in desirable SWM behaviors. 
It is found that the awareness (attitude) is not sufficient to indicate the actions if measured by 
the indirect method or verbal declarations of opinions as it allows for a judgement of value 
rather than actual behavior and may not reflect the originality of response. Further study or 
additional steps should be done to supplement the findings from verbal or self-reported 
evaluation of awareness by using direct observations and measurement of the specific target 
behaviors. 
 
Patong could improve the operation of its SWM and tourism image through better engagement 
of the tourists and the public in positive SWM behaviors. The following guidelines provide 
some preliminary steps to increase the awareness and participation of the international tourists 
in SWM.  
 

 Providing SWM education to international tourists through notifications via mobile 
phones. This could be achieved through a tourist SIM card or free WI-FI services.  

 Improving facilities and infrastructure such as bins by using colours and labels to 
support separation of waste, and having designated smoking areas, water refill stations, 
and promotional posters and signs to promote reduction of single-use items.  

 Introducing incentives for returning containers after use or the use of reusable cups, 
bags or food containers through a discount or vouchers at the coffee shops and 
restaurants. A simple refund is usually effective.  

 Introducing strong education campaigns aimed at changing attitude and raising 
awareness on SW problem by creating a sense of responsibility, promoting a sense of 
ownership of the problem among international tourists and the local operators.  
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 Implementing laws and increasing enforcement against littering and making rules and 
regulations visible in multiple languages. The presence of authority can encourage 
international tourists and tourism stakeholders to participate in positive SWM practices.  
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