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ABSTRACT 
Mobile phone growth rate in Thailand is increasing. In 2007 the number of 

mobile phones being used was 8.5 million and it was up to 9.6 million in 2008 with a 
growth rate of 11%. Eventually, mobile phones used in the world (and in Thailand) 
will become waste in one or two years, due to their lifespan. Without proper 
management these obsolete phones will affect the environment and human health 
because of the hazardous components inside mobile phones. This research was 
conducted to investigate the perception of respondents concerning the proper disposal 
of mobile phones. As well, it investigated whether or not the deposit/refund and 
advanced recovery fee have been welcomed by consumers in Bangkok. The study site 
for the research was Bangkok, Thailand. A total of 400 mobile phone users were 
randomly selected from the major mobile phone shopping malls in Bangkok. A 
structured questionnaire was used in the research and the results were interpreted 
through SPSS 14 statistic values including percentage, mean and standard deviation. 
The relationship between the socio-economic level of the participants and their views 
toward the deposit/refund and advanced recovery fee was studied using Chi-square.  

The term deposit/refund used in this study refers to a sum of money that is 
given and paid at point of purchase of mobile phones as a guarantee of returning 
mobile phones to the designated centers or points. Moreover, advance recovery fee 
refers to an end-of-life mobile phone management fee that is imposed on consumers 
when they purchase a product. The fee is used by mobile phone management in order 
to subsidize the process. The study found that 73.3% of the respondents showed a 
high level of understanding of used mobile phone management. A total of 44.6 % of 
the respondents agreed on the recovery fee. The results showed that the major 
advanced recovery fee of respondents was less than 50 baht, at a percentage of 48.4, 
followed by 50 - 100 baht, at the percentage of 35.8.  The results also showed that 
there was a total of 25.6 % of respondents who agreed on the deposit and refund.  The 
results found that the major deposit of respondents was 50 - 100 baht (34.8%), 
followed by less than 50 baht (32.8%). 

The study proposed 2 options for a deposit and refund or advanced recovery 
fee program. First, mobile phone manufactures should establish themselves as 
responsible organization to take care of all the waste. Second, mobile phone owners 
should pay to take care of all the waste. 
KEY WORDS: E-WASTE/ MOBILE PHONE/ DISPOSAL/ MARKET  
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การศึกษาการใชคาการมัดจําเพื่อเรียกคืนโทรศัพทมือถือใชแลวและคาธรรมเนียมการกําจดั
โทรศัพทมือถือใชแลว  
A STUDY OF ADVANCED RECOVERY FEE AND DEPOSIT/ REFUND FOR MOBILE 
PHONE WASTE 
 
สุพัตรา พิสัยสวัสดิ์ 4737890 ENIE/M 
 
วท.ม.(นิเวศวิทยา อุตสาหกรรมและสิ่งแวดลอม) 
 
คณะกรรมการที่ปรึกษาวิทยานิพนธ : อนุชาติ พวงสําล ีPH.D., อัจฉรา อัศวรุจิกลุชัย PH.D.,นุจรินทร 
รามัญกูล PH.D. 

บทคัดยอ 
  อัตราการใชโทรศัพทมือถือของประเทศไทยมีแนวโนมเพิ่มข้ึน ในป 2007 มีคนใช
โทรศัพทมือถือในประเทศไทยปนจํานวน 8.5 ลานเครื่อง ในขณะที่ป 2008 มีจํานวน 9.6 ลานเครื่อง
เพิ่มขึ้นคิดเปนรอยละ 11% ซึ่งโทรศัพทมือถือเหลานี้ท่ีสุดก็จะกลายเปนขยะมีพิษ เนื่องจากสารเคมีท่ีมี
อยูในตัวเครื่อง กอใหเกิดปญหาตอสภาพแวดลอม การศึกษาครั้งนี้เพื่อความรูความเขาใจของคนไทยใน
การกําจัดขยะมือถือใชแลวและความเปนไปไดการใชคามัดจําและคาธรรมเนียมการกําจัดโทรศัพทมือถือใช
แลว โดยแบบสอบถามในการเก็บรวบรวมขอมูล โดยสุมตัวอยางผูใชโทรศัพทมือถือในเขตกรุงเทพมหานคร
จํานวน 400 คน โดยการวิเคราะหขอมูลดวยโปรแกรมสําเร็จรูป SPSS 14.0 คาสถิติท่ีใชคืออัตราสวนรอยละ 
คาเฉลี่ย และคาสวนเบี่ยงเบนมาตรฐาน การวิเคราะหขอมูลความสัมพันธระหวางตัวแปรตามตัวแปรอิสระใช
คา Chi-Square 

ผลการศึกษาพบวา 73.3% ของกลุมตวัอยางเขาใจเกี่ยวกับการจดัการกับซากโทรศัพทมือถอืใชแลว 
สําหรับคาธรรมเนียมการกําจัดโทรศัพทมือถอืใชแลว เห็นดวย 44.6% ชวงความเปนไปไดของคาธรรมเนยีม
การกําจัดโทรศัพทมือถอืใช 48.4% เห็นดวยกับคาท่ีนอยกวา 50 บาท และ 35.8%เห็นดวยกับคาท่ีอยูระหวาง 
50-100 บาท การใชคาการมัดจําเพื่อเรียกคืนโทรศัพทมือถือใชแลว 25.6% เห็นดวย ชวงความเปนไปไดของคา
การมดัจําเพือ่เรยีกคืนโทรศัพทมือถอืใชแลว 34.8% เห็นดวยกับคาท่ีอยูระหวาง 50-100 บาท และ 32.8% เห็น
ดวยกับคาท่ีนอยกวา 50 บาท  

จากความเห็นของกลุมตัวอยางไดเสนอแนวทางการใชคามัดจําและคาธรรมเนียมการกําจัด
โทรศัพทมือถือใชแลวเปน 2 แนวทาง โดยแนวทางแรกใหผูผลิตเปนผูรับผิดชอบการจายใชคามัดจําและ
คาธรรมเนียมการกําจัดโทรศัพทมือถือใชแลว และแนวทางที่สองใหผูใชโทรศัพทเปนผูรับผิดชอบการ
จายคามัดจําและคาธรรมเนียมการกําจัดโทรศัพทมือถือใชแลว 
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CHAPTER I 

INTRODUCTION 
 

 

1.1 Statement of Problem     

 

Mobile phones are widely known as communication equipment which people 

commonly use in everyday. Therefore, become an integral part of people’s life. The 

first commercial mobile phones were introduced in Japan in the late 70s, consequently 

following Denmark, Norway and Sweden in the early 80 (Farley, 2007). In 2002, one 

billion phones were used worldwide. Mobile phones were subscribed approximately 4 

billion in 2008, being over three times mobile phone subscribers in 2002. Moreover, a 

number of the mobile phones were also three times over fixed line in 2008. The 

increasing of mobile phone service providers and the development of technologies in a 

mobile phone industry made great impact on the phone growth rate (ITU, 2009).  

The revolution of mobile phones in the past 30 years has made them 

completely changed from physical to technology. In the past, mobile phones used to 

weight up to 10 kilograms and very expensive. However, nowadays they become 

lighter and smaller with the weight as less as 10 grams (Neira et al, 2006). For the 

aspect of technology people routinely use mobile phones as telecommunications and 

this become the dominant technology for telephony and other applications such as 

Internet access, radio and camera. Rapid advance in technology and decreasing cost in 

purchasing a new mobile phone make the lifespan of mobile phones shorter and 

increase the purchase rate. In 1995 lifespan of mobile phone was 3 years. In 2002 

people in worldwide normally used a mobile phone just 18 months before it was 

replaced to a more modern or advanced one (Fishbein, 2002).  

Mobile phone growth rate in Thailand are also increasing. In 2007 the 

numbers of mobile phones being use were 8.5 million, up to 9.6 million phones in year 

2008 with the growth rate of 11%. The increasing rate was result from the reduction of 
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mobile phone cost and the high amount of mobile phone from China was imported 

(NECTEC, 2008).  

The increasing of mobile phone growth rate and the shortening of their lifespan 

amplify the number of mobile phone waste. Without proper waste management mobile 

phone waste is possibly found in municipal landfill. Mobile phone waste should not be 

found in the municipal landfills and incinerators because of the hazardous chemicals 

inside. Low rate of collection, less than 5% example of U.S., is also another factor that 

possibly increase a number of mobile phone waste in municipal landfill (Neira et al, 

2006).    

 Different modals and technologies dominate components in mobile phones. At 

least 10 dangerous chemicals such as cadmium, rhodium, palladium, beryllium and 

lead are part of a mobile phone. Toxic heavy metals are such as arsenic, lead, and 

mercury. These chemicals and toxins know as hazard to human being and environment 

(Sahu and Srinivasan, 2008). Mobile phone batteries also contain hazardous chemicals 

such as cadmium (in old model phone) and some forms of brominated flame-

retardants (BFRs), these components depend on types of batteries and model of mobile 

phone. Toxic chemicals, for example lead and some BFRs, are known as possible 

carcinogen. Not Persistent Bioaccumulative Toxins (PBTs) is only dangerous to 

human but also impact on environment. PBTs is long time degradation; therefore, can 

accumulate to soil, air and water. Besides hazardous materials valuable metals are also 

part of mobile phone components. The metals should be recovered and used as raw 

materials for the new products than dumped in municipal landfills or incinarators 

(BAN, 2004).   

The high amount of used mobile phones enter landfills, the high opportunity of 

toxic chemical enter to landfill. The disposal of obsolete mobile phones is expected to 

become more of a problem in the future as their volume is likely to be increased. The 

volume of 4 billion mobile phones worldwide finally turns out to be e-waste that will 

become the burden of municipal landfill in the near future without proper 

management. Current mobile phone waste management schemes are reuse and recycle 

(Sahu and Srinivasan, 2008). 

The best reused or recycling system can not be highly effectiveness without a 

proper collection system. The collection system is the way to deliver mobile phones 
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from users to the management points (Neira et al, 2006). Moreover, lacking of 

electronic waste management policy still presents in Thailand. Only memorandums on 

electronic parts, Integrated Circuit and batter management are released in order to 

control the electronic toxic waste (Meesincharoen, 2007). 

Not only the waste management law but also the proper collecting system is 

both absent in Thailand (Dowa eco-system, 2007). Without the collecting system in 

place, the system would not be efficient or effective. There should be a system or 

program to motivate consumers to return their products due to increase benefit of 

recycling system. As mentioned reasons this research proposes deposit/ refund and 

advanced recovery fee to mobile phone consumers in Thailand to find their opinions 

on the systems. Moreover, the understanding of basic information about mobile phone 

waste management is also studied from mobile phone users in Bangkok.  

 

1.2 Conceptual Framework  

 

This study aims to initial propose market base instruments, which are 

deposit/refund and an advance recovery fee used as a tool to increase benefit of 

recycling system. The study aims to find mobile phone users’ opinions on the systems. 

Moreover, the understanding of basic information about mobile phone waste 

management is also studied from mobile phone users in Bangkok. The results from 

this study tried to reduce the problems of used mobile phones entering to landfill and 

storing in household by proposing the tool for mobile phone management program.  

 Improper management of obsolete mobile phones causes environment impacts 

to landfill from hazardous chemical leakages from mobile phones, which possibly 

contaminate to groundwater, which is used as drinking water in some areas in 

Thailand. Moreover, the hazardous chemical leakages to landfill also create unsafe 

occupational condition to junk keepers or scavengers. Dumping without recycling also 

increases the use of virgin materials.  

A collection system is the way to take back obsolete mobile phones to proper 

management. Many market based instruments are implemented to increase the 

efficiency of collection system such deposit/refund. Deposit/refund implemented in 

many countries. The study has been focused on applying deposit/refund and advanced 
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recovery fee as a tool to collection system of obsolete mobile phones. The possibility 

of implementation is identified by consumers’ view in Bangkok. The view and 

behavior of mobile phone consumers have been examined to see their response on the   

deposit / refund and advance recycling fee.  

 

 
Figture 1.1 Conceptual Framework 

 

1.3 Research Questions 

 

This research has been involved collecting programs of used mobile phones. The 

study answered the following research questions.  

1. Is deposit/refund of used mobile phones, one of the tools in market base 

instruments, possible to apply in Thailand? 

2. Is an advanced recovery fee possible to apply in Thailand? 

3. what is the understanding of people in Thailand on basic information of 

mobile phone waste management 

Improper Management of Used / End of life Mobile Phones 

Hazardous waste/ E-waste / ground water contamination / 

Occupation health and safety/ increasing usage of virgin materials 

Partnership Cooperation  
• Collection system 
• Mobile phone management trust 

Deposit /refund  

 End of life mobile phone recovery scheme 
• End of life mobile phone facilities 

Advance Recovery Fee  

Proper used mobile phone management 
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1.4 Objectives of the Study 

 

The specific objects of the research were: 

1. To propose deposit/ refund of used mobile phones in Thailand 

2. To propose advanced recovery fee in Thailand 

3. To study the understanding of people in Thailand on basic information of 

mobile phone waste management 

 

1.5 Hypothesis  

 

Hypotheses of this study were: 

1. Deposit/refund is accepted by people in Thailand for mobile phones waste 

management.  

2. The advanced recycling fee is accepted by people in Thailand for mobile 

phones waste management. 

3. People in Thailand do not understand basic information of mobile phone waste 

management. 

 

1.6 Expected outcomes 

 

The result of this study helped in finding 

1. whether deposit/ refund could be implemented for used mobile phones 

management  in Thailand. 

2. whether advance recovery fee could be implemented for used mobile phones 

management  in Thailand. 

3. the people’s understanding on basic information of mobile phone waste 

management 

 

1.7 Scope of the study 

 

The study has been examined market base instruments, which are deposit/refund 

and an advance recovery fee, whether or not the instruments could be able to apply to 
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people in Thailand. The study has been done in order to ask the acceptance of the 

instruments from the people who used mobile phones in Bangkok which are an area of 

the majority of mobile phone users in Thailand. Moreover, the study has asked for 

socio-economy for identify characteristics of mobile phone users. There were some 

questions for stakeholders of mobile phone and used mobile phone management to 

identify the acceptance.  

 The understanding of people on the fundamental of used mobile phone 

management was analyzed. The fundamental of used mobile phone management was 

identified only from basic information on hazardous mobile phone components and 

the management of used mobile phones in user aspect.  

 

1.8 Definitions in this research  

 

Mobile phone user or consumer 

Term refers to people who use mobile phone and were selected as sample group for 

answering questionnaires.  

 

End-of-life mobile phone 

Term refers to mobile phones which are become obsolete or waste. The waste needs to 

be proper management. 

 

Deposit  

Term refers to a sum of money that is given at first of buying mobile phones as a 

guarantee of returning mobile phones to the designated centers or points.  

 

Refund 

Term refers to a sum of money that is paid back because used mobile phone or mobile 

phone waste are returned to designated centers or points by the users. 

Collection system  

Term refers to method or system of mobile phone waste collection from mobile phone 

users to proper mobile phone management. 
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Advance Recovery Fee  

Term refers to end-of-life mobile phone management fee that is imposed on 

consumers when they purchase a product. Fee may be visible or invisible. The fee is 

used on mobile phone management in order to subsidy the process. 

 

Visible Fee 

Term refers to fee that is added to mobile phones at point of purchase and is separated 

from mobile phone price thereby, making cost “visible” to consumer.  

 

Invisible Fee 

Term refers to fee that is added to mobile phones at point of purchase but is not made 

the separation from mobile phones price thereby, making cost “invisible” to consumer. 

 

Producer Responsibility Organization 

Term refers to a private organization that is formed by mobile phones producers and 

importers to implement an end-of life management program.  

 

Voluntary Basis 

Term refers to the action that is done by people who choose to pay advanced recovery 

fee without being forced 

 

Understand of used mobile phone management  

Terms refer to the knowledge of danger from toxic and hazard of mobile phone waste 

management including the way of the users manage used mobile phones.  

 

E-waste 

Terms refer to waste from electronic apparatus. E-waste encompasses a broad and 

growing range of electronic devices ranging from large household appliances such as 

refrigerators, air conditioners, hand-held Mobile phones, personal stereos, and 

consumer electronics to computers. 
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CHAPTER II 

LITERATURE REVIEW 

 
 

 This section summarizes background information about mobile phones and 

used mobile phone managements and review about related studies and researches for 

using as a background and standard. This section contains 

2.1 Mobile Phone Overview 

2.2 Used mobile phone management 

2.3 Concept of deposit/refund and advanced recovery fee 

2.4 Related practices and researches 

 

2.1 Mobile phone overview 

 In result of economic growth and technology advance, electronic devices such 

as mobile phones have turned out to be part of human life. Mobile phones, developed 

to more than just a phone, can do more than communication. A user is allowed to surf 

the Internet, take pictures, and listen to music from a mobile phone. Because of the 

small size and many functions in a mobile phone, the numbers of mobile phone 

subscribers are skyrocket increasing worldwide. 

 
Figure 2.1 Number of mobile phone subscribers in 2002 compared to 2007 

Source: ITU, 2009
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 From figure 2.1 shows there was one in every 2 people who had a mobile 

phone or in another meaning is that 50% of the world population owned mobile 

phones in 2007. The number of mobile phone uses were increased more 100% than the 

number of mobile phone uses in 2002, which was 19% of the world population. The 

highest mobile phone users are in Europe, followed by Oceanic, America and Asia. 

Moreover, the number of mobile phone users in Europe showed the number of 111 per 

100 inhabitants, which means that a person carried more than one phone.  

 In 2007 the number of mobile phone users was increasing dramatically in 

developing countries. According to International Telecommunication unit in 2009 

64% of world mobile phone users were from developing countries referring to in year 

2002 only 44%.  

 

 

Figure 2.2 Percentages of mobile phone users in Thailand from 2004-2007 

Source NSC, 2008  

 

Thailand as one of developing countries is increasing in the growth of mobile 

phone users. Figure 2.2 shows that there were 28.29 million of mobile phone users, 

accounted for 47.2% of total population. This meant almost half of people in Thailand 

had mobile phones in 2007. The number increased nearly double from year 2004 with 

the number of 16.5 million of mobile phone users (NSC, 2008). 

Million 

  2004   2005   2006   2007 Year 
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Figure 2.3 percentages of mobile phone users in Thailand divvied by division in 2007 
Source NSC, 2008  

 

 The figure 2.3 shows that Bangkok had the highest numbers of mobile phone 

users with the percentage of 68.4%.  In 100 people in Bangkok there were about 68 

mobile phone users. The second of mobile phone users in Thailand was central with the 

percentage of 55.0%. The lowest division of people using mobile phones was north east 

of Thailand. Moreover, the study from the National Statistic of Thailand (2007) claimed 

that age of 15-24 years old had high ratio of user compared with other age groups in 

2006.  The number increased almost double, from 25.3% (year 2003) to 52.1% (2006).  

Moreover, in every teenagers had average one mobile phone (NSC, 2007).  

Eventually, this amount of mobile phones used in the world (and in Thailand) 

will become waste by one or two years due to their lifespan. Without proper 

management these obsolete phone will affect our environment and human health 

because of their hazardous component inside mobile phone (Sahu and Srinivasan, 

2008).   

 

 2.1.1 Basic Components of mobile phone 

 

 According to the study of End-of-Life Management of Cell Phone in the United 

States, a mobile phone is divide into 8 parts: Housing, Printed wiring board (PWB), 

Antenna, Display, Keypad, Microphone, Speaker and Battery ( Neira et al, 2006). 

South 

East West 

North 

Central 

Bangkok 

Total  
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There are many materials found in a mobile phone. The table 2.1 shows typically 

materials in a mobile phone phones.                                                                
 

Table 2.1 Material Composition of a Mobile Phone 

Number Components Average Weight 
( Gram) 

Percentage 
per Weight 

1 ABS(Acrylonitrile buladiene styrene) 7.95 11.75 
2 Ag(Silver) 0.64 0.095 
3. Al (Aluminum) 0.73 1.081 
4 Au (Gold) 0.017 0.025 
5. Ba Compounds 0.0.19 0.284 
6 Be (Berylliium) 0.49 0.731 
7 Bi (Bismuth) 0.018 0.0027 
8. Br (Bromine) 0.49 0.731 
9. Ca (Calcium) 0.2385 0.3525 
10 Carbon 0.003 0.0044 
11 Co (Cobalt) 0.0046 0.0068 
12 Cr(Chromium) 0.151 0.2231 
13 Cu(Copper) 7.0905 10.4784 
14. EP (Epoxy) 0.8924 1.3188 
15 Fe(Iron) 6.7136 9.9214 
16 Glass fibre 5.1177 7.563 
17 Glass 5.58 8.2465 
18 Mg(Magnesium) 0.0058 0.0086 
19 Mn(Manganese) 0.0469 0.0693 
20 Mo(Molybdenum) 0.005 0.0074 
21 Ni (Nickel) 0.2947 0.4355 
22 Pb (Lead) 0.1304 0.1927 
23 PC (Polycarbonate) 17.7463 26.2256 
24 Pd (Palladium) 0.0023 0.0034 
25 PET (Polyethylene terephthalate) 0.7353 1.0866 
26 PI (Polyimide) 1.2267 1.8128 
27 PMMA(Polymethyl methacrylate) 1.1845 1.7505 
28 POM (Polyoxymethylene/Polyacctal) 0.1806 0.2669 
29 PUR (Polyurethane) 0.3503 0.5177 
30 S(Sulfur)Compounds, organic 0.0095 0.014 
31 Sb Compounds 0.0152 0.0225 
32 SI (Silicone polymer) 0.5541 0.8189 
33 Sn (Tin) 0.3148 0.4652 
34 Sr (Strontium) 0.0031 0.0046 
35 Ti (Titanium) 8.2625 12.2104 
36 TPU (Themoplastic Urethane) 0.9811 1.4499 
37 Zn(Zinc) 0.3715 0.549 

SUM 67.67 100 
Source: JETRO Bangkok, 2004  

Copyright by Mahidol University



Suphattra Phisaisawat                                                                                               Literature Review / 12 
 

Different types of mobile phone brands or models are contained different 

amount of chemical compositions due to the competitiveness among the mobile phone 

market (BAN, 2004). Table 2.1 shows the study of different chemical components 

such as Cu, Fe, Pb and Zn in different models and brands of mobile phones. The result 

shows some models contain chemical components exceeding the United States federal 

toxicity characteristic limit. 

 

Table 2.2 Metal concentration in different phone types (without battery) 
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Table 2.2 Metal concentration in different phone types (without battery) (cont.) 

 

 
Source: BAN, 2004  

 

A mobile phone contains hundred of components both valuable and hazardous.  

Many of materials in a mobile phone are marketable. According to Sullivan (2006) 

claimed that 1 metric ton of mobile phones contain 140 Kilogram of copper, 300 

grams of gold and 130 grams of palladium. Table 2.3 shows weights and gross values 

of marketable materials in mobile phone waste. For example, one phone contains 0.034 

grams of gold with a value of 0.04 us dollar. If all of the estimated 4 billion mobile 

phones using worldwide in 2008 that were eventually be discarded due to their 

lifespan of 1-2 years.  This amount of waste with the proper management can be 

recovered as 130,000 kilogram of gold and has value of about 41 million Baht. 37.66 

Baht equals to 1 US dollar. 

 

Table 2.3 Weight and gross value of materials in an end of life mobile phone  

(Total weight of a selected mobile phone is 113 grams without battery)       

 
                                        Source: Sullivan, 2006 

http://pubs.usgs.gov/fs/2006/3097/fs2006-3097.pdf 
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There are also hazardous materials in a mobile phone. Without proper 

management used mobile phones usually end up in landfills or incinerator. Toxic 

substances, like lead, brominated flame retardants and beryllium, can contaminant soil, 

water and air. Hazards for human health and environment may rise, if these substances 

are improperly managed. The hazard would be increased due to the fact that mobile 

phone is expecting unprecedented growth in consumption worldwide. Waste from 

mobile phones is increasing rapidly. A mobile phone weighs about half a kilogram 

with about 0.25 gram of hazardous substances (JETRO Bangkok, 2004); therefore, 

total 4 billion mobile phones using worldwide in 2007 million mobile weigh 2 billion 

kilograms with 500 million kilograms of hazardous substances. According to BAN 

2004 in 2005 130 million mobile phone waste creates 40.6 tons of lead waste. 

Inside the phone, toxic materials are such as lead, brominated flame-retardants, 

beryllium, hexavalent chromium, arsenic and so on. Examples of human health impact 

from some hazardous mobile phone substances are shown below. 

 

Persistent Bioaccumulative Toxins (PBTs) 

PBTs is usually used in electronic manufacturing. Because of long time 

degradation PBTs can build up in the landfill and can leak to air, ground water or even 

soil for agriculture.  PBTs can accumulate in human and animal fat and create impacts 

on nervous and reproduction system. The toxic is also possible of cancer and genetic 

impact (US Environmental Protection Agency,2004).   

 

Lead  

The substance is commonly used as attachment of components to printed 

board. Lead can travel in air, exposure to human by inhalation created very dangerous 

health impact. The lead leaking from the landfill can create severe impact on human 

health and environment. Lead reaches lung and absorbs into blood. Moreover, the 

substance can accumulate to bone. The half-life of lead in human bone is around 20 

years. The substance affects on central nervous, immune, vascular system and a 

possible carcinogen. In extreme case coma and death may occur. Children are 

sensitive to the toxic, which cause brain development problems. 
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Moreover, lead creates impact to our ecosystem, severe effect on 

microorganisms, plants and animals (Eialer, 2000.). 

 

Beryllium 

 The substance is generally used in beryllium-copper alloys to enhance 

elasticity and strength in components (BAN, 2004). Beryllium can affect human by 

direct contact and inhalation. Direct contact is involved skin, which result to skin 

ulceration and granulomas. Moreover, inhalation of beryllium can cause chemical 

pneumonitis, which affect on entire respiratory. Some form of beryllium has proven 

fatal. Other organs can be affected such as the liver, kidneys, and heart (Balkissoon 

and Newman, 1999). 

 

Cadmium 

 Cadmium is a heavy metal poison; is a part of component in some type of 

mobile phone batteries and in manufacture of some plastic. The inhalation of cadmium 

can cause acute pulmonary symptoms. Kidney is most sensitive to chronic cadmium 

poison. Moreover, the toxic is known as possible carcinogen, lung tumors and cancer 

of prostate (BAN, 2002).  

  

2.2 Current mobile phone waste management  

 Mobile phone management waste in this review is divided into 2 categorizes: 

proper and improper mobile phone waste management.  

  

2.2.1 Improper end of life mobile phone management 

 Many countries still manage their mobile phone waste by disposal them in the 

landfill with improper recycling technologies. 126 million out of total 140.3 million of 

mobile phone waste went to U.S. landfill and incinerator in 2007. There were only 14 

million recycled mobile phone waste (EPA, 2008). As mention there are many 

hazardous chemicals in mobile phones. Mobile phone waste in landfill is not a good 

way to treat our environment and human health as well as incinerator. Even the best 

landfill technology there is no such a guarantee on chemical and metal leakages. 

Uncompleted burn can cause toxic dioxin. Therefore, some developed countries trend 
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to export their waste to developing countries, which is not contravention to the Basel 

Convention Agreement. 50-80% of e-waste, which expected to be recycled, was 

export to developing countries as China (BAN 2002). 

 Example of improper end of life mobile phone waste is China. In informal 

recycling, the waste is manually dismantling by hammer, screw, and hand without any 

protection. Improper methods of recovering valuable materials are such as open 

burning, a de-soldering process and acid stripping of chip. Open burning is to recover 

copper for wire. A de-soldering process and acid stripping of chip are to recover 

valuable materials from printed board and chips. Besides china, India and Pakistan are 

becoming e-waste trade countries (BAN, 2002) 

 

2.2.2. Proper end-of-life mobile phone management 

 2 basic of mobile phone waste management are reuse and recycling. Figure 2.4 

shows common mobile phone life cycle including reuse and recycling in the process. 

Reuse process is to repair and refurbish of used mobile phone. Fixable components are 

also repaired and reuse as spare parts (Neira J. et al, 2006).  

 

 
Figure 2.4 mobile phone life cycle 

Source: Sahu S, Srinivasan N, 2008 
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Recycling process starts at sending mobile phone waste to recycling facility. 

The recovered materials are used as a raw material in many industrials.  The process of 

recycling are extraction, concentration, smelting and refining until metal is 

marketable. Figure 2.5 shows the copper and valuable metal recycling process. 

 
Figure 2.5 recycling process  

Source: Neira. et al, 2006 

 

 2.2.3 Mobile phone management waste in Thailand 

 

Mobile phone waste management is not yet implemented in Thailand. Used 

mobile phones usually sell as second hand shop. Unsalable mobile phones in Thailand 

are sent to neighboring countries. Moreover, unusable mobile phones are export to 

China.   Only pilot project on used mobile phone battery has been conducted in 2005. 

The project would send collected used mobile phone batteries to Belgium and 

GENGO takes responsibility for all materials that can not be recycled (DOWA Eco-

system, 2007).  
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Figure 2.6 Flow of mobile phones in Thailand   

Source: DOWA Eco-system, 2007 

 

2.3 Concept of deposit/refund and advanced recovery fee 

 

2.3.1 Advanced recovery fees 

 

Advanced recovery fee is a system that is created to put waste management 

cost into market prices. The fee may impose to consumers or producers in order to 

unburden government in management of end-of-life products. Polluter Pay Principle is 

an idea for advanced recovery fee. The fee covers entire recycling process, including 

collection system. Some systems collect the fee at the time of purchase or at the time 

of disposal (Toffel et al., 2008).  
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Figure 2.7 Advanced recovery fee systems  

Source: The Northwest Product Stewardship Council website, 2008 

  

Figure 2.7 shows an example of advanced recovery fee, implemented in 

Washington. The system starts when consumers purchase products. The fee is 

collected from consumers to retailer then goes to public trust account. Money 

subsidies throughout recycling process including collection system.   Products such as 

mobile phone waste are collected from customers and then send to recycling process. 

There is another third Party organization to provide service and to do paper work. The 

government agency work as a regulator for the system. Some practices are slightly 

different in detail, but the main activities are as explanation. 

 

2.3.2 Deposit refund system 

 

  The big problem in end-of-life mobile phone management is the lack of 

an efficient collection system. Deposit and refund system is the way to benefit 

collection system. Tax and subsidy are the core ides of the system. Tax is called 

deposit, and subsidy is called refund. The system usually work where the products are 

widely used and disposal is not easy to monitor (Sriwattana,1998).  
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 The purpose of deposit and refund system is to encourage consumers to return 

products for reuse and recycling. Moreover, the more effective of the system is when 

the deposit is high. Retune of 90-95% can be possible. The problem of the system is 

that the operating cost. The cost may be high when is balanced with the benefit 

(Siebert, 1981).  

 
Figure 2.8 Deposit and refund system  

Source: Kahhat. et al, 2008 

 

Figure 2.8 shows deposit and refund system. The principle of the system is that 

customers pay for deposit when they buy product. The amount of deposit should be 

adequate to encourage consumers to return products. Money goes from retailer to 

public trust account. When consumers return product, in some practice consumers get 

part of the deposit. Another part of deposit will use to subsidize recycling process and 

collection system. In some practices refund is equal to amount of deposit. There are 

another problem on unclaimed deposits are shown up.  
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2.5 Related practices and researches 

 

    From the review many countries have been practicing advanced recovery fee 

and deposit and refund for e-waste. The detail is shown below. 

 

2.5.1 The related practice in Japan 

 

In 1998 Japan has passed home appliance recycling law. The detail of this act 

is that all importers and producers have to take back their electronic waste to 

recycling. The act enforces on four types of appliances: televisions, refrigerators, 

washing machines and air conditioners. Consumers have to take responsible for the 

cost of recycling and transportation. Average recycling fees are from approximately 

800-1,700 baht (US$ 23 and US$ 46) and the costs of transportation are approximately 

150-700 baht (US$ 4 to US$ 19) ( Yoshida et al., 2007) 

In 2003 personal computers were required to recycling by the enforcement of 

the “Law for Promotion of Effective Resource Utilization”. Producers cooperated to 

become a center, called the Promotion Center. Collection and recycling system 

(PC3R) are provided from this center. The recycling fee, put on computers under the 

program, is an invisible fee to customers at the point of purchase (PC3R, 2008). ;  

 

2.5.2 The related practice in South Korea 

 

The Extended Producer Responsibility (EPR) was introduced in Korea in 2003.   

The program requests local producers, retailers, and importers to take care of their 

products’ waste such as air conditioners, TVs and PCs. They have to deposit sum of 

money to recycling fund in order to recycle their products. The fund is run by 

government. The fund is refundable due to the volumes of waste. The more waste is 

the high refund of money. Moreover, the producers have to set up their own recycling 

programs. Retailers must collect and convoy the waste for free, when consumers take 

waste to the shop and buy a new replacement product with the same brand. The high 

rate of e-waste collected shows the efficiency of the program. 70% of e-waste was 

took back and 69% was recycled in 2003 (Yoon and Jang, 2006).  
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The producers have to pay for recycling as average from 150-650 baht 

(US$ 4 to US$ 17). Consumers have to pay for collection fee. It is meant that 

consumers have 2 options to choose whether paying for the new product, which 

retailers provide the free collection cost or paying collection fee to government (Yoon 

and Jang ,2006). 

 

2.5.3 The related practice in Taiwan 

 

The Waste Disposal Act Amendments was enforced in Taiwan in 1998. The 

program requests producer and importers to pay for recycling management like 

recycling fee. The fund is set and called “Recycling Management Fund”, which 

supports recycling facilities. The products in this program are such as TV sets, 

refrigerators, washing machines, air conditioners, PCs and others. The average 

recycling fees are approximately 300-750 baht (US$ 8 and US$ 21) (Terazono et al., 

2006). 

 

2.5.4 The related practice in U.S. 

  

Federal   

At the federation level only bill is addressed about the management of mobile 

phone waste. Producers of computers, mobile phones and television receive business 

tax credit, which uses to support waste management system. 37 baht ($1), example, is 

for each mobile phone ( Kahhat. et al, 2008).  

There is an initiative, cooperate among e-waste management and e- waste 

collection industries. It is called National Electronics Product Stewardship Initiative 

(NEPSI), supports by The Environmental Protection Agency. The group sets a funding 

agreement. The fund is collected from fee at the time of purchase. Fee is applies to a 

collection system and add to joint program (Kahhat. et al, 2008).  
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Regional  

In the regional The Northeast Recycling Council (NERC) was established in 

2005. 10 states cooperate to find solutions from the management of e-waste, including 

mobile phones.  The state governments join to find a now law for this region on 

management of e-waste. The approach like National Electronics Product Stewardship 

Initiative (NEPSI) is being discussed (Kahhat. et al, 2008).  

 States 

Many states are practicing their own e-waste legislation. The examples of state 

of legislation are California and Illinois. Retailers are enforced to take their e-waste 

back like mobile phones. Moreover, Wisconsin and Vermont request producer to take 

care all the waste management cost and transportation without putting any invisible or 

visible fee to customers (Kahhat. et al, 2008).  

 Mobile phone take back is first introduced in California. The recycling bill 

requests all mobile phone recycled. Retailers must have recycling program by July 1, 

2006. The bill was imposed in 2004. In order to comply with bill retailers must have 

recycling program, which approves by the California Integrated Waste Management 

Board. It (California Environmental Protection Agency, 2005).  

 Illinois has passed the cell phone legislation act. The detail of the act is likely 

same as California’s legislation. Collection system must be provided by retailers 

(Kahhat. et al, 2008).  

 Wisconsin is adopted extended producer responsibility approach for e-waste 

management. The bill requires pay for collection and recycling their own product. The 

retailers who do not have the programs in place can not sell product inside the state. 

The waste can not be exported to others countries and can not also put in the municipal 

landfill. The bill also prohibits products, which contain heavy metals, brominated 

flame retardants and PVC (Kahhat. et al, 2008). 

Details of state legislations on management of mobile phone waste are 

divided into 2 groups: retailers’ responsibility and producers’ responsibility. The 

tables are shown below  
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Table 2.4 State legislation status for retailer responsibility in U.S.  

 

                  
Source: National Recycling Coalition, Website, 2005 

 

2.5.5 The related practice in Europe  

 

25 Countries in the European Union joint to create an approach for e-waste 

management. In January 2003 the European Commission passed a Waste Electronic 

and Electrical Equipment Direction. The detail in the directive is divided into  5 
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groups: (1) Design for environmental friendly, (2) collection system, (3) recovery 

system, (4) recycling and funding (5) raising awareness. The mandatory of the 

directive is to recover, recycle and reuse of e-waste and to raise awareness among 

producers. Moreover, the directive set the minimum recovery rate as 70%-80% by 

weight and “component, material and substances reuse and recycling” rates (50–80% 

by weight). The directive aims to recycle 4 kg of e-waste per person per year.  

 Not only waste electronic and electrical equipment direction but also the 

European Union Restriction of Hazardous Substances Directive is implementing in 

EU. The directive prohibits the use of lead, mercury, cadmium, hexavalent chromium, 

polybrominated biphenyls (PBB), and polybrominated diphenyl ethers (PBDE) in 

electronic and electrical equipments.  

 Another example of e-waste management in Europe is Swiss. The country has 

a very good program of waste management.  11 kg of e-waste per person is recycled in 

2004. The total e-waste recycled is about 75,000 metric tons 

 

 2.5.6 The related practice in Thailand 

Example mobile phone waste management in Thailand is by Nokia. The 

company introduces take back program to all branches in Asia Pacific in order to 

participate in cooperate social responsibility. Customers are suggested to discard their 

mobile phone waste in the designated areas, which are usually in Nokia shop. Nokia 

takes care all their waste take then to recycle and the company also pay for all 

transportation (Nokia website,2005).   

Another program is battery for life. In 2002 mobile phone service provider in 

Thailand is known as DTAC and Pollution control Department. They creates a 

campaign “battery for life”, which encourages mobile phone users to proper manage 

their unused mobile phones. Mobile phone users can bring their end of life mobile 

phones to drop off as the box stand as providing in every DTAC Shop, more than 400 

locations in Thailand (JETRO, 2004).  

All batteries collected from all over the country will be sent to 

GENCO, the hazardous management facility. The cost of hazardous waste 

management per ton is 6,000 bahtGENCO received from the campaign 3 ton in 2002. 
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Moreover, in 2003 GENCO also received 3 ton of battery waste, which is 31,000 

batteries per year (JETRO, 2004).  

 

 
Figure 4.9 Flow of project on recycling mobile phone battery  

Source: DOWA Eco-system, 2007 
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CHAPTER III 

METHODOLOGY 

 

 
This research has been conducted in quantitative and qualitative methods. In- 

depth interviews with the people involved in mobile phone management and 

questionnaires prepared for mobile phone consumers have been conducted. 

Respondents have been people used mobile phone in Bangkok. The survey was used 

for 400 respondents. Moreover, review of secondary data and case studies from other 

countries has been used to study the existing collection program.  

 

3.1 Secondary data analysis  

 

Literature review in chapter 2 has been done in order to gather secondary data of 

mobile phone waste management and to study the case studies of around the world. 

The review was focused on the deposit/ refund and advanced recovery fee. The 

practice of these economic tools in many countries also studied. The amount of deposit 

/refund and the advanced recovery fee, advantage and disadvantage were gathered as 

secondary data. From this searching the required secondary data was collected and 

analyzed.  

 

3.2 In-depth interview 

In-depth interviews have been conducted for involved people in mobile phone 

management in order to answer whether or not deposit/ refund and advanced recycling 

fee could be implemented in Thailand. The interview found out the current mobile 

phone waste, advantages, disadvantage, obstacles, and suggestions of the system. The 

outcomes from the interviews have satisfied objective, which was to study the 

opportunity of deposit/refund of used mobile phone and advance recycling fee in 

Thailand. The key respondents consist of 3 stakeholders as shown below: 

 

Copyright by Mahidol University



Suphattra Phisaisawat                                                                                                      Methodology / 28 

1. Representatives from mobile phone agents 

1.1 Large scale mobile phone dealer  

1.2 Small scale mobile phone retailer. The interviewers have randomly picked 

two retailers located in each designated department store.  

2. Representatives from existing recycling facilities:  

2.1 Wongpanit 

2.2 WAX GARBAGE RECYCLE CENTER CO.,LTD. 

3. Representatives involved government officials and federation. 

1.1 Pollution control department  

1.2 Department of industrial works 

1.3 The federation of Thai industries 

1.4 Material exchange center from Thailand Environment Institute  

 

3.3 Questionnaires 

 

3.3.1 Population and Sample Size 

Bangkok, the study area, is the capital of Thailand. The city covers 1568.737 

square kilometers divided into 50 districts. Moreover, the cosmopolitan is contained 

number of activities in commerce, industries, construction, manufacture and various 

kinds of services including banking and other financial services.  

 
Figure 3.1 districts in the study area  

Source: www.thaitambon.com/whatsnew/BangkokPage2.htm 
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Designated study sites were randomly selected from IT department stores 

surrounding in Bangkok, which has mobile phone and second hand mobile phone 

shops.  The 5 selected department stores were MBK center, IT mall (the Mall Bang 

Kabi), IT Mall Fortune, Klong Tome, and Pantip Plaza. These designated department 

stores were distributed around Bangkok.   

Number of registered people in Bangkok is about 6.3 millions in 2006. National 

Statistical Office (2006) reported that in 2006 the number of mobile phone users, 

which is age over than 6 year old in Bangkok, is 63.9 per 100 inhabitants.  Sampling 

frame, the mobile phone owners in Bangkok, is approximately 4 millions. The size of 

sampling used Yamane’s table to identify. Refer to Yamane’s table target group is 

over than 100,000, the sample size is 400 for the precise of 5% where confidence level 

is 95%.  

 

3.3.1 Sampling Method 

Assistant researchers have visited the designated department stores. 

Accidental sampling method was used for selecting for respondents who owned 

mobile phones and wandered around the designated department stores.  The 

researchers have randomly asked respondents and Questionnaires have been 

distributed to the respondents in order to answer all the questions by assistance of the 

researchers.  

 

3.3.2 Design of Questionnaire 

The questionnaire was comprised of 4 sections (See Appendix 1).  

Section 1 contained all general information of the respondents’ social 

economic and demographic characteristics including gender, age, education, 

occupation, and income. This section provided the information of respondents and 

categorized the data in order to ease the process and analysis. The answers have been 

scaled by nominal scales.   

Section 2 included this section used Guttman Scale method to design 

questionnaire. This part was concern about understanding and knowledge of mobile 

phone users about the mobile phone and the way of its’ management. The statements 

are measured by “True” or “False” 
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Knowledge    Score 

True    1 

False    0 

To measure the level of knowledge, score from this section has used to 

identify different factors. Mean was used as standard to classify the factor. Classified 

group was used by class interval   
 

Formula of class interval is shown below. 

 

Highest score – Lowest score 

Total number 

 By 

Average between    0.00 - 0.33 mean   Low level 

Average between      0.34 - 0.66 mean Medium Level  

Average between      0.67 - 1.00 mean High Level 

 

Section 3 included the attitude of respondents about used mobile phone 

management and the collection systems. An interval scale method was used to conduct 

this part. Questions in second section had 5 choices. The scale of the score was shown 

below. 

Level of attitude                     Score  

                        Strongly agree                        5 

                        Agree            4  

                        Normal                                                3   

                        Disagree    2                            

Strongly disagree   1   

    

To measure the level of knowledge, score from this section has used to 

identify different factors. Mean was used as standard to classify the factor. Classified 

group was used by class interval   
Formula of class interval is shown below. 

1 0     0.33
3
−

= =  
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Highest score – Lowest score 

Total number 

 By 

Average between    1.00 – 2.33 mean   Low level 

Average between      2.34 – 3.66 mean Medium Level  

Average between      3.67 – 5.00 mean High Level 

 

The relationship between socio-economy such as age, sex, education, 

occupation and mobile phone cost with advanced recovery fee and deposit/refund was 

analyzed by Pearson Chi – Square with significant number was 0.05. (example of 

calculation sees appendix 2) 

 

Part 4 was open-ended questions; mobile phone users showed their 

opinion of problems, obstacles, and suggestions for the mobile phone collection 

systems. 

 

3.3.3 Reliability Test 

1. In-depth interview 

The questions were revised by the thesis committees. Their comments 

and recommendations were used to improve the questions in the in-depth interview. 

2. Questionnaires 

Pre-test of the questionnaires have been done to verify the reliability. A 

Group of 22 people who use mobile phones in Bangkok has been selected to test.  

 

3.4 Data collection and analysis 

Data was distributed and collected by using self-administered questionnaire. 

Data was analyzed by using SPSS version 14.0 program. Answers from the in-depth 

interview were analyzed.  The rest of outcomes have answered the research objective. 

5 1     1.33
3
−

= =  
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CHAPTER IV 

RESULTS 

 

 
This chapter contains the results from quantitative and qualitative methods and 

the outputs of the research, which were required by thesis objectives.  In- depth 

interview with the people involved in mobile phone management and questionnaires 

prepared for mobile phone consumers have been collected. Respondents were people 

used mobile phone in Bangkok. The survey was for 400 respondents due to Yamane’s 

table.  The survey was done in March-May, 2008. 

 The questionnaires were analyzed by statistic programs. In this thesis the 

results were analyzed as follow: 

1. Personal factors of respondents such as age, sex, education, occupation, and 

salary and mobile phone usage behavior 

2. Bangkok people’s understanding on end of life mobile phone management was 

analyzed. 

3. Deposit/ Refund of used mobile phones, Advance Recovery Fee 

4. Recommendations from the questionnaires 

5. in-depth interview from involved people in mobile phone management  

 

4.1 Personal factors  

 

Personal factors of respondents such as age, sex, education, occupation, and 

salary was summarized and analyzed by using from descriptive statistics such as 

frequency, Mean, and standard deviation.  

According to the study of 400 sampling, there are 5 designated areas. The 5 

selected department stores are MBK center, IT mall (the Mall  Bang kabi), IT Mall 

Fortune, Klong Tome, and Pantip Plaza. These designated department stores are 

distributed around Bangkok.  The respondents were randomly selected by the research 

assistances at the designated areas.  
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4.1.1 Age 

  The ages of respondents were from lower than 15 years old to more 

than 40 years old. The results were shown as table 4.1. 

 

Table 4.1 Numbers and percentages of respondent’s age 
 

Age 
 

Number 

(people) 

 

Percentage 

(%) 

Lower than 15 years 17 4.3 

16-20 years 59 14.8 

21-30 years 186 46.5 

31-40 years 79 19.8 

More than 40 years 59 14.8 

Total 400 100 

 

Major ages of the respondents were between 21-30 years old as 46.5 %, 

followed respondents of the age group of 31-40 years old as 19.8%. The results also 

showed that 14.8% of the respondents were 16 – 20 years old and more than 40 years old. 

While the respondents of age group age of lower than 15 years were 4.3%.  

 

4.1.2 Sex 

 Sex was classified in 2 categories: female and male. The results were 

shown as table 4.2. 

 

Table 4.2 Numbers and percentages of respondent’s sex 
 

Sex 

 

Number 

(people) 

 

Percentage 

(%) 

Male 187 46.8 

Female 213 53.3 

Total 400 100 
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From table 4.2 the results showed that the percentage of male was at 46.8% and 

female respondents were 53.3 %.  

 

4.1.3 Education  

 Educations are divided to 6 levels. The lowest education of the 

respondents was secondary school and the highest education of the respondents was 

doctoral degree. The results were shown as table 4.3.  

 

Table 4.3 Numbers and percentages of respondent’s Education 
 

Education 

 

Number 

(people) 

 

Percentage 

(%) 

Lower than high school 19 4.8 

High school  89 22.3 

Diploma Holders 83 20.8 

Bachelor Degree 179 44.8 

Master Degree 28 7 

Higher than Master Degree 2 0.5 

Total 400 100 

 

Majority of the survey respondents graduated at bachelor degree (44.8%), 

followed by the high school (22.3%) while 20.8% were diploma holders and 7 % were 

master degree. However, 0.5% of the respondents held the graduation higher than 

Master Degree. 

 

4.1.4 Occupations  

 It was divided into 6 categories, which were government officer, 

employee, Business owner, house wife, student, and others. The results were shown as 

table 4.4. 
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Table 4.4 Numbers and percentages of respondent’s occupation 
 

Occupation 
 

Number 

(people) 

 

Percentage 

(%) 

Government Officer 109 27.3 

Employee  137 34.3 

Business owner  40 10 

Housewife 3 0.8 

Student 98 24.5 

Others 13 3.3 

Total  400 100 

 

 The results found that the majority of occupation that the respondents were being 

employees (34.3%), followed by the respondents who were government officers as 

27.3%. Students were 24.5% and Business owners were 10%. The lowest numbers of 

respondents were housewife (only 3%). 
 

 4.1.5 Incomes per month  

  The incomes per month of respondents were divided in to 10 levels. 

The lowest level was less than 5,000 baht and the highest level was higher than 45,000 

baht. The results were shown as table 4.5. 

 

Table 4.5 Numbers and percentages of respondent’s income per month 
 

Income per month 

 

Number 

(people) 

 

Percentage 

(%) 

Less than 5,000 baht 76 19 

5,001 – 10,000 baht 112 28.1 

10,001 – 15,000 baht 102 25.6 

15,001 – 20,000 baht 39 9.8 
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Table 4.5 Numbers and percentages of respondent’s income per month (cont.) 

Income per month 

 

Number 

(people) 

 

Percentage 

(%) 

20,001 – 25,000 baht 30 7.5 

25,001 – 30,000 baht 13 3.3 

30,001 – 35,000 baht 6 1.5 

35,001 – 40,000 baht 4 1 

40,001 – 45,000 baht 4 1 

More than 45,000 baht 13 3.3 

Total 399 100 

 

It has been found that the majority income range was 5,001–10,000 baht/month 

or 28.1% of total respondents. The group of respondents who had income 10,001-

15,000 baht/month was found to be 25.6% followed by 19% of respondents earning 

less than 5,000   baht/month. 9.8% of respondents’ income was 15,001–20,000 

baht/month and 7.5% of respondents’ income was 20,001–25,000 baht/month. 25,001–

30,000 baht/month was account for 3.3%. More than 30,001 baht/month was 6.8% 

  

 4.1.6 Mobile phone cost  

  The incomes per month of respondents were divided in to 11 levels. 

The lowest level was less than 2,000 baht and the highest level was higher than 20,000 

baht. The results were shown as table 4.6. 
Table 4.6 Numbers and percentages of respondent’s mobile phone cost 
 

Mobile phone cost per unit 

 

Number 

(people) 

 

Percentage 

(%) 

Less than 2,000 baht 47 11.8 

2,001 – 4,000 baht 78 19.5 
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Table 4.6 Numbers and percentages of respondent’s mobile phone cost (cont’) 

Mobile phone cost per 

unit 

 

Number 

(people) 

 

Percentage 

(%) 

4,001 – 6,000 baht 78 19.5 

6,001 – 8,000 baht 46 11.5 

8,001 – 10,000 baht 59 14.8 

10,001 – 12,000 baht 31 7.8 

12,001 – 14,000 baht 33 8.3 

14,001 – 16,000 baht 13 3.3 

16,001 – 18,000 baht 6 1.5 

18,001 – 20,000 baht 5 1.3 

More than 20,000 baht 4 1 

Total 400 100 

  

From table 4.3 from 400 respondents the results showed that the main percentage of 

mobile phone cost of was between 2,001-4,000 and 4,001–6,000 baht was the same at 

19.5%, followed by respondents who spent 8,001-10,000 baht for buying mobile phone 

(14.8%).   Less than 2,000 baht was 11.8% and 6,001-8,000 baht was 11.5 baht. The 

mobile phone costs between 12,001-14,001 and 10,001-12,000 were nearly the same 

as 8.3% and 7.8%, followed by the mobile phone cost of   14,001-16,000 baht (3.3%) 

and more than 16,001 was 3.8%. 

 

4.1.7 Causes of changing mobile phone 

The respondents have been asked the reasons of changing their mobile phones. 

The results were shown below.  

 

 

 

 

 

Copyright by Mahidol University



Suphattra Phisaisawat                                                                                                               Results / 38  

Table 4.7 Number and percentage of the respondents divided by the cause of 

changing mobile phone 
 

Cause 

 

Number 

(people) 

 

Percentage 

(%) 

Damaging 286 45.5 

Changing for higher technology 234 37.3 

Changing for new service provider 14 2.2 

Changing for more fashionable and beautiful 67 10.7 

Changing from recommendation from relatives 19 3.0 

Others 8 1.3 

Total 628 100 

  

The result showed that majority of respondents mainly changed their mobile 

phone because their mobile phones were damaged (71.5%), followed by the cause of 

changing for new and higher technology (58.5%). The respondents changed their 

mobile phone because they wanted their mobile phone being more fashionable and 

beautiful (16.8%). Changing from recommendation from relatives and changing for 

new provider were account for 4.8% and 3.5%. The total numbers were over 400 

because respondents can select more than two choices. 

 

 4.1.8 Restriction of used mobile phone behavior 

  Restriction of used mobile phone behavior means the behavior of 

mobile phone users (respondents) that have ever got rid of their mobile phones such as 

selling to second hand shop, giving to relatives or dumping with household garbage. 

Never restriction behavior means the behavior of the users that keep or store their used 

phones in the houses.   The results were shown below. 
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Table 4.8 Number and percentage of the respondents divided by the restriction of 

used mobile phone behavior 
 

Restriction of  used mobile phone 

behavior 

 

Number 

(people) 

 

Percentage 

(%) 

Never restriction  271 67.8 

Ever restriction  129 32.3 

total 400 100 

 

From table 4.8 Major respondents who selected that they were never restriction 

of used mobile phone behavior accounted for 67.8%, on the other hand the less of 

respondents who were ever restriction of used mobile phone behavior accounted for 

32.3%.  

 

 4.1.9 Discarded and lifespan of mobile phones 

  The respondents have been asked the number of discarded phones per 

person and the average lifespan of mobile phones. Discarded phones mean phones that 

are dumped to household garbage or landfill. Used mobile phones in this section mean 

mobile phones with batteries inside. The results were shown as below. 

 

Table 4.9 Number of discarded phone and lifespan of mobile phones  
 

Factor Lowest  Highest Mean 
Standard 

deviation  

Number (Unit) 1 20 2.1 2.145 

Lifespan (Month) 0 120 30.05 18.902 

 

The result showed that the lowest number of discarded used mobile phone was 

1 whereas the highest numbers were 20. Mean of discarded used mobile phones were 

2.1 and standard deviation was 2.145. 
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Furthermore, the result showed that the lowest of mobile phone lifespan was 0, 

which could mean that the phone was damaged in less than a month. The highest of 

mobile phone lifespan was 120 months (10 years). Mean of mobile phone lifespan was 

30.05 and standard deviation was 18.902. 

 In conclusion the average numbers of dumped used mobile phones were 2. 

Mobile phone lifespan was 30.05 months or 2.6 years. The results were only valid for 

Bangkok, Thailand.  

 

 4.1.10 Ways of restriction of used mobile phone behavior 

  Restriction of used mobile phones behavior means the behavior of 

mobile phone users (respondents) that have ever got rid of their mobile phones such as 

selling to second hand shop, dumping with household garbage and Participation in 

recycled program. The respondents have been asked the ways that how they get rid of 

their used mobile phones. The results were shown below. 

 

Table 4.10 Number and percentage of the respondents divided by the way of 

restriction of used mobile phone behavior 

The way of restriction of used mobile 

phone behavior 

 

Number 

(people) 

 

Percentage 

(%) 

Dumping with household garbage  29 23.97 

Selling as second hand shop 59 48.76 

Participation in recycle program 2 1.65 

Others 41 33.88 

Total  121 100 

 

 Referring to table 4.8 there were 129 respondents who answered “Ever 

Restriction”.  There were 8 data missing. The results showed that 121 respondents 

who ever got rid of their mobile phones, mostly sold their mobile phone as second 

hand phones accounted for 48.76%. The respondents who selected “Dumping with 

household garbage” were 23%. The respondents who selected “Participation in 
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recycled program” were 1.65%. Others accounted for 33.88%, which were such as 

giving away to relatives and donation.  

 

 4.1.11 Restriction of used mobile phone battery behavior 
Restriction of used mobile phone battery behavior means the behavior of 

mobile phone users (respondents) that have ever got rid of their mobile phone batteries 

such as selling to second hand shop, giving to relatives and dumping with household 

garbage. Never restriction behavior means the behavior of the users that keep or store 

their used phones batteries in their houses.  Used mobile phone batteries in this section 

mean only batteries without or not included mobile phones. The respondents were 

asked that they have ever got rid of the used mobile phone batteries. The results were 

shown below. 

 

Table 4.11 Number and percentage of the respondents divided by the restriction 

of used mobile phone battery behavior 
 

Restriction of  used mobile phone battery 

behavior 

 

Number 

(people) 

 

Percentage 

(%) 

Never restriction  267 67.1 

Ever restriction  131 32.9 

total 398 100 

 

 From table 4.11 major respondents who selected that they were never 

restriction of used mobile phone battery behavior accounted for 67.1%, on the other 

hand the less of respondents who were ever restriction of used mobile phone behavior 

accounted for 33.9%. The total of 398 respondents selected this question. There are 

some missing data.  

 

 4.1.12 Discarded and lifespan of mobile phone batteries 

  The respondents have been asked the number of discarded phone 

batteries per person and the average lifespan of mobile phones batteries. Discarded 

phone batteries mean batteries that are dumped to household garbage or landfill. Used 
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mobile phone batteries in this section mean only batteries without or not included 

mobile phones. The results were shown as below. 

 

Table 4.12 Number of discarded and lifespan of mobile phone batteries 
 

Factor Lowest  Highest Mean 
Standard 

deviation  

Number (Unit) 1 18 1.90 1.829 

Lifespan (Month) 0 120 24.56 16.63 

 

The result showed that the lowest number of discarded used mobile phone 

batteries was 1 whereas the highest number was 18, which could mean the respondent 

usually used low quality of mobile phone batteries. Mean of discarded used mobile 

phone batteries were 1.9 and standard deviation was 1.829. 

Furthermore, the result showed that the lowest of mobile phone battery lifespan 

was 0, which could mean that the batteries were damaged less than a month because of 

low quality. The highest of mobile phone battery lifespan was 120 months (10 years). 

The 10 years lifespan of batteries could mean an error answer. Mean of mobile phone 

battery lifespan was 24.56 or 2.05 years and standard deviation was 16.63. 

 In conclusion, the numbers of discarded used mobile phone batteries were 2 

and mobile phone battery lifespan was 24.56 months or 2.05years.  

 

 4.1.13 Ways of restriction of used mobile phone battery behavior 

  Restriction of used mobile phone battery behaviors means the 

behaviors of mobile phone users (respondents) that have ever got rid of their mobile 

phones battery such as selling to second hand shop, dumping with household garbage 

and Participation in recycled program. The respondents have been asked the ways that 

how they get rid of their used mobile phone batteries. The results were shown below. 
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Table 4.13 Number and percentage of the respondents divided by the way of 

restriction of used mobile phone battery behavior 
 

The way of restriction of used mobile 

phone battery behavior 

 

Number 

(people) 

 

Percentage 

(%) 

Dumping with household garbage  95 72.52 

Selling as second hand shop 17 14.04 

Participation in recycled program 5 4.13 

Others 14 11.57 

Total  131 100 

 

 The result showed that 131 respondents who have ever got rid of their mobile 

phones mostly dumped them with household garbage accounted for 72.52%. The 

respondents who selected “Selling as second hand shop” were 14.04%. The 

respondents who selected “Participation in recycled program” were 4.13%. Others 

accounted for 14% were such as donating or giving away to others.  

 

4.1.14 Used mobile phone in household storage  

  The respondents have been asked about the number of used mobile 

phones that they have ever kept in houses. The results were shown below. 
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Table 4.14 Number and percentage of the respondents divided by numbers of 

used mobile phone in household storage 
 

Number of used  

mobile phones in storage 

 

Number 

(people) 

 

Percentage 

(%) 

none 174 43.5 

1 used mobile phone 137 34.3 

2 used mobile phones 68 17 

3 used mobile phones 15 3.8 

4 used mobile phones 3 0.8 

More than 4 3 0.8 

Total 400 100 

 

The following results are the number of used mobile phones in household 

storages. A number of 174 respondents (43.5%) who have never kept used mobile phones 

were relevant with the number of respondents who have ever got rid of used mobile 

phones (in table 4.8).  A total of 34.3% of the respondents had only one used mobile 

phone, followed by 2 used mobile phones (17%). 3 used mobile phones in household 

storage accounted for 3.8%. Only 3 of the respondents answered that they had 4 used 

mobile phones (0.8%). The answer of more than 4 used mobile phones was selected by 3 

respondents (0.8%). The highest number of used mobile phones kept in house was 10.  

 Some reasons that respondents still kept used mobile phone were that they did not 

know what to do with used mobile phones; moreover, the price of selling as second hand 

phones was not interesting and used mobile phones were kept as a collection or toys.  
  
4.2 Understanding of basic information about mobile phone end of life management  

 

The purpose of the following section is to find out the understanding of 

respondents on basic information about mobile phone end-of-life management. The 

following table is a summary of results from part 2 of questionnaire, question number 12-

17. The answers are shown in number and percentage. True means that respondents select 

the right answers. False, moreover, means that respondents select the wrong answers. 
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Table 4.15 Number and percentage of the respondents in understanding on 

mobile phone end-of-life management 

True False  
Question/Sentence  Number 

(people) 

Percentage 

(%) 

Number 

(people) 

Percentage 

(%) 

12. Can waste from mobile phone 

and accessories such as deteriorated 

body, battery, and adepter be 

dumped in household garbage? 

340 85.2 59 14.8 

13. Mobile phone body, battery, and 

accessories are dangerous waste 

affected to our environment. 

370 92.5 30 7.5 

14. Mobile phone and accessories 

can be separated and recycled.  
331 82.8 69 17.3 

15. You dump mobile phone 

batteries in the provided bin? 
287 71.8 113 28.3 

16. You will wait to see the 

provided bin for dumping the 

deteriorated battery. 

213 53.3 187 46.8 

17. You have got suggestions from 

manufacturer or dealer for dumping 

mobile phone, battery, and 

accessories? 

165 41.4 234 58.6 

 

The results showed that the respondents knew mobile phones and accessories 

should not be dumped in household garbage (85.2%); however, some still did not know 

(14.8%). 370 of 400 respondents knew that a used mobile phones and accessories can be 

dangerous waste for environment (92.5%), while some 7.5% did not know. Respondents, 

who knew recyclable materials in a mobile phone and accessories, were up to 82.8%, 

while 17.3%. did not know. Furthermore, 71.8% of respondents said they would dump 

mobile phone batteries in the provide bin, but 28.3% wouldn’t do. 53.3% of respondents 

reported they would wait until seeing a provided bin to dump their mobile phone batteries, 
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on the other hand 46.8% would not. The suggestions from manufacturers or dealers for 

dumping used mobile phone batteries and accessories were informed to respondent 

41.4%, while 58.6% of the respondents were never. Some respondents answered that they 

did not get the suggestions from manufacturers or dealers for dumping used mobile phone 

and accessory, even thought, there is the instruction of dumping used mobile phones in a 

booklet inside a box of new mobile phones. This could mean that the instruction in the 

booklet is not seen by all customers. So, the instruction of dumping used mobile phones 

should be presented in other media also. 

The table 4.16 is a summary of the results from part 2 of questionnaire, question 

number 12-17. The answers are presented in mean and understanding rate.   
 

Table 4.16 Mean and understanding on mobile phone end-of- life management 

Questions and Statements  Mean 
Understanding 

rate 

12. Can waste from mobile phone and accessories 

such as deteriorated body, battery, and adepter be 

dumped in household garbage? 

0.85 High 

13. Mobile phone body, battery, and accessories are 

dangerous waste affected to our environment. 
0.93 High 

14. Mobile phone and accessories can be separated 

and recycled.  
0.83 High 

15. You dump mobile phone batteries only in the 

provided bin. 
0.72 High 

16. You wait to see the provided bin for dumping the 

deteriorated batteries. 
0.53 Moderate 

17. You have got suggestions from manufacturer or 

dealer for dumping mobile phone, battery, and 

accessories? 

0.41 Moderate 

Total 0.64 High 

 

The result presented that the majority of respondents showed high understanding 

on end of life mobile phone management, with the over all mean of 0.64 
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The understanding rate on the question “Can a mobile phone and accessories 

be dumped in household garbage?” was high with the mean of 0.85.  

The understanding rate on the fact that “A used mobile phone and accessories 

are dangerous waste for environment.” was high with the mean of 0.93. 

The understanding rate on the fact that “Mobile phone and accessories can be 

separated and recycled.” was high with the mean of 0.83. 

The fact that “You dump mobile phone batteries only in the provided bin.” was 

high with the mean of 0.72. 

The fact that “You wait to see the provided bin for dumping the deteriorated 

batteries” was moderate with the mean of 0.53. 

The fact that the suggestions from manufacturer or dealer for dumping mobile 

phone, battery, and accessories are informed to respondents was moderate with the 

mean of 0.41 
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Figure 4.1 shows the number of respondents in each understanding level on the 

end of life mobile phone management 

 

The figure 4.1 shows the results from 400 respondents.  The results came from 

respondents’ understanding. This figure was calculated from the answers of 400 

respondents from question number 12-17. The results were classified into 3 level. The 

determination of each level was shown in chapter 3. 293 respondents showed high 
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understanding considered as 73.3%. 61 respondents showed moderate understanding 

(15.3%), while 11.5% of respondents were low understanding.  

 

4.3  Deposit/ refund and advance recovery fee of used mobile phones 

 

This section is analyzed to find out the opinions of respondents on 

deposit/refund and advanced recovery fee systems.   Table 4.17 is a summary of 

results from part 3 in questionnaire, question number 18-26. The table shows opinions 

of respondents in numbers and percentages.  

 

Table 4.17 Number and percentage of opinion of respondents on deposit/refund 

and advance recovery fee of used mobile phone systems 
 

Attitude level  
 Absolutely 

agree 
agree 

Not 
sure Disagree Absolutely 

disagree 

18. Should used mobile 
phones have recovery fee?  

49 
(12.3) 

129 
(32.3) 

76 
(19) 

100 
(25) 

46 
(11.5) 

19. Recovery fee system is 
a good start of used 
mobile phone management 

44 
(11) 

178 
(44.5) 

80 
(20) 

65 
(16.3) 

33 
(8.3) 

20. Recovery fee should 
apply to consumers 

20 
(5) 

128 
(32.1) 

86 
(21.1) 

120 
(30.1) 

45 
(11.3) 

21. Recovery fee should 
apply as voluntary 

58 
(14.5) 

201 
(50.4) 

63 
(15.8) 

52 
(13) 

25 
(6.3) 

22. Should deposit and 
refund be applied to used 
mobile phones 

17 
(4.3) 

85 
(21.3) 

109 
(27.3) 

133 
(33.3) 

55 
(13.8) 

23. Deposit and refund  
will affect the number of 
used mobile phones in 
household storage 

49 
(12.3) 

153 
(38.3) 

111 
(27.8) 

60 
(15) 

26 
(6.5) 
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Table 4.17 Number and percentage of opinion of respondents on deposit/refund 

and advance recovery fee of used mobile phone systems (cont.) 

Opinion  
 Absolutely 

agree 
agree Not sure Disagree Absolutely 

disagree 

24. Point –of-return of 
used mobile phones 
should be accessible. 

122 
(30.6) 

205 
(51.4) 

44 
(11) 

11 
(2.8) 

17 
(4.3) 

25. Point –of-return of 
used mobile phones 
should locate in  mobile 
phone shop 

103 
(25.8) 

218 
(54.6) 

36 
(9) 

22 
(5.5) 

20 
(5) 

26. Point –of-return of 
used mobile phones 
should be located in 
inconvenient store  

82 
(20.6) 

189 
(47.4) 

52 
(13) 

50 
(12.5) 

26 
(6.5) 

 

Above values are a number of respondents and values in parenthesis are 

percentages. 

The result showed that the total of 44.6 % agreed on recovery fee within 

absolutely agreed of 12.3%. However, the total of 36.5 % disagreed on recovery fee 

within 11.5% of respondents who absolutely disagreed. 19% of respondents were not 

sure.  

It found that 51.5 % of respondents agreed that recovery fee system is a good 

start of used mobile phone management within 11% of respondents absolutely agreed. 

Disagreed opinion on the idea was total 24.6 % of respondents. 20 % of respondents 

were not sure.  

“Recovery fee should apply to consumers” was agreed by 37.1 % of 

respondents. However, 41.4 %of respondents disagreed on recovery fee within 11.3% 

of absolutely disagreed. 21.1% of respondents were not sure.  

64.9 % of respondents agreed that recovery fee should apply as voluntary basis 

within 14.5% absolutely agreed. However, 19.3 % of respondents disagreed on the 

idea. 15.8% of respondents were not sure.  

The result showed that total 25.6 % of respondents agreed on implementing 

deposit and refund on used mobile phone management within 4.3% absolutely agreed. 
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27.3% of respondents were not sure. However, total 47.1 % of respondents disagreed 

on the idea within 13.8% of respondents absolutely disagreed.  

It found that there were total 50.6 % of respondents who agreed on that deposit 

and refund will affect the number of used mobile phone storage. However, total 21.5 

% of respondents who disagreed on the thought within 6.5% of absolutely disagreed 

respondents. 27.8% of respondents were not sure.  

82 % of respondents agreed on the idea that point–of-return of used mobile 

phones should be accessible within 30.6% of respondents absolutely agreed. However, 

total 7.1 % of respondents disagreed on the idea within 4.3% of respondents absolutely 

agreed. 11% of respondents were not sure.  

The result showed total of 80.4 % agreed on that point–of-return of used mobile 

phones should be located in mobile phone shop. On the other hand, total respondents 

of 10.5 % disagreed on recovery fee. 9% of respondents were not sure.  

68% of agreed respondents on that point–of-return of used mobile phones should 

be inconvenient store within 20.6% of respondents absolutely agreed. But, 19 % of 

respondents who disagreed on recovery fee within 4.3% of respondents absolutely 

disagreed. 13% of respondents were not sure.  

The table 4.18 is a summary of results from the part 3 in questionnaire, 

question number 18-26. The answers present in mean and opinion levels.   
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Table 4.18 Mean and levels of opinions on deposit/refund and advance recovery 

fee of used mobile phones 
 

Opinion Mean Level  

18. Should used mobile phones have recovery 

fee?  
3.09 Moderate 

19. Recovery fee system is a good start of 

used mobile phone management 
3.34 Moderate 

20. Recovery fee should apply to consumers 2.89 Moderate 

21. Recovery fee should apply as voluntary 3.54 Moderate 

22. Should deposit and refund be applied to 

used mobile phones 
2.69 Moderate 

23. Deposit and refund  will affect the number 

of used mobile phones in household storage 
3.35 Moderate 

24. Point –of-return of used mobile phones 

should be accessible. 
4.01 favorable 

25. Point –of-return of used mobile phones 

should locate in  mobile phone shop 
3.91 favorable 

26. Point –of-return of used mobile phones 

should be located in inconvenient store  
3.63 Moderate 

Total 3.38 Moderate 

 

The total results showed that the respondents had moderate opinion on mobile 

phone end-of-life management. Mean was 3.38.  

The respondents’ opinions on the question “Should used mobile phones have 

recovery fee?” were moderate with the mean of 3.09. 

The opinions on “Recovery fee is a good start of used mobile phone 

management” were moderate with the mean of 3.34. 

 “Recovery fee should apply to consumers” was presented as moderate level of 

opinions with the mean of 2.89. 

Opinions on “Recovery fee should apply as voluntary” were moderate with the 

mean of 3.54. 
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 “Should deposit and refund system be applied to used mobile phones” was 

moderate with the mean of 2.69. 

The idea that “Deposit and refund will affect the number of used mobile phone 

storage” was moderate with the mean of 3.35. 

 “Point –of-return of used mobile phones should be accessible.” was high level 

of opinion with the mean of 4.01. 

The opinions that “Point –of-return of used mobile phones should be located in 

mobile phone shop” were high with the mean of 3.91. 

The idea that “Point –of-return of used mobile phones should be inconvenient 

store” was moderate with the mean of 3.69. 

 

Figure 4.2 shows the number of respondents in each opinion level on 

deposit/refund and advance recovery fee of used mobile phones 
 

The figure 4.2 shows the summary of respondents’ opinions on the 

deposit/refund and advance recovery fee of used mobile phones. This figure was 

calculated from the answers of 400 respondents from question number 18-26. The 

results were classified into 3 level. The determination of each level was shown in 

chapter 3. 163 respondents showed favorable opinion to all the questions and 

statements considered as 40.8%.  205 respondents showed moderate opinion (51.3%), 
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while 8 % of respondents were less favorable. Moderate attitude could be changed if 

the respondents became aware of advantages and the benefits of proper management 

of used mobile.  

The result showed that there were total 44.6 %of respondents who agreed on 

recovery fee within 12.3% of respondents who absolutely agreed. 19% of respondents 

were not sure. Moderate attitude could be changed if the respondents became aware of 

advantages and the benefits of proper management of used mobile.  

The result showed that there were total 25.6 %of respondents who agreed on 

deposit and refund on used mobile phone management within 4.3% of respondents 

who absolutely agreed. 27.3% of respondents were not sure. Moderate attitude could 

be changed if the respondents became aware of advantages and the benefits of proper 

management of used mobile.  

The result showed that there were total 50.6 %of respondents who agreed on 

that Deposit and refund will affect the number of used mobile phone storage within 

12.3% of respondents who absolutely agreed. 6.5% of respondents who absolutely 

agreed. 27.8% of respondents were not sure. Moderate attitude could be changed if the 

respondents became aware of advantages and the benefits of proper management of 

used mobile phones.  

The following section is to propose the possible range of advanced recovery 

fee. The respondents were asked what range of fee they would pay for recovery fee of 

used mobile phones. The minimum range is less than 50 baht per mobile phones, 

which estimated from the cost of mobile phone battery waste disposal fee. The battery 

waste fee was in the study of willingness to pay for mobile phone battery waste 

disposal fee of mobile phone users in Bangkok. In the study cost estimation for mobile 

phone users in Bangkok for those willing to pay was 39.58 baht/unit (Meesincharoen, 

2007). The respondents were asked what range of deposit and refund they would pay 

for recovery fee of used mobile phones. The ranges of deposit and refund were 

determined from pre-questionnaires. 20 questionnaires were asked on how much they 

would pay and the results were grouped and used to identify the range.  
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Table 4.19 Number and percentage of respondent regarding to advanced 

recovery fee in mobile phone waste management 

Advanced recovery fee  
Number 

(people) 

Percentage 

(%) 

Less than 50 baht per mobile phone 193 48.4 

50  - 100 baht per mobile phone 143 35.8 

101 - 200 baht per mobile phone 30 7.5 

201 - 300 baht per mobile phone 17 4.3 

301 - 400 baht per mobile phone 6 1.5 

More than 400 baht per mobile phone 10 2.5 

Total 399 100 

 

From table 4.19  the result found that the major advanced recovery fee of 

respondents were less than 50 baht as percentage of 48.4%, follow by 50 - 100 baht as 

percentage of 35.8%, follow by 101 - 200 baht as percentage of 7.5%, follow by 201 - 

300 baht as percentage of 4.3%, follow by more than 400 baht as percentage of 2.5%. 

On the other hand, the minor was 301 - 400 baht as percentage of 1.5%  
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Figure 4.3 shows the relation between each understanding level and advanced 

recovery fee 
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 Referring figure 4.1 the number of respondents in each understanding level 

were separated by the range of each advanced recovery fee that they chose. Figure 4.3 

showed the relationship between understanding on mobile phone management and 

advanced recovery fee. Majority of each level of understanding selected to pay less 

than 50 baht, followed by 50-100 baht. Even majority of respondents presented high 

level of understanding. They still selected to pay the lowest range of advanced 

recovery fee. 84% of respondent chose to pay less than 100.  
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Figure 4.4 shows the relation between each opinion level and advanced recovery fee 

 

Referring figure 4.2 the number of each respondents’ opinion level were 

separated by the range of each advanced recovery fee that they chose. Figure 4.4 

showed the relationship between opinion on advanced recovery fee and deposit/refund 

system and the range of advanced recovery fee. Majority of respondents that presented 

favorable opinion understanding chose to pay 50-100 baht for recovery fee. Majority 

of respondents in moderate and low favorable opinion trended to pay less than 50 baht. 

84% of respondent chose to pay less than 100. 

The following section is to find the relationship between socio-economy factors 

such as age sex education occupation average income per month and mobile phone cost 

and the advanced recovery fee. The example of calculation is in appendix 2.  

Copyright by Mahidol University



Suphattra Phisaisawat                                                                                                               Results / 56  

To find the relationship between age and the advanced recovery fee. 

Significant number was 0.05 and set the assumption as 

H0 : Age does not have any relationship with the advanced recovery fee 

H1 : Age  has a relationship with the advanced recovery fee  

 

Table 4.20 Result in finding the relationship between age and the advanced 

recovery fee 
 

Statistic test value 
Asymp.Sig. 

(2-tailed) 

Pearson Chi – Square 38.204 0.008 

 

From table 4.20 the result showed negative on main assumption (H0) from 

Pearson Chi – Square was 38.204 and the Asymp.Sig.(2-tailed) was 0.008. In 

conclusion age had relationship with the advanced recovery fee. More detail was 

shown in figure 4.5.  
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Figure 4.5 Show the relationship between age and advanced recovery fee 

 

To find the relationship between sex and the advanced recovery fee.  

Significant number was 0.05 and set the assumption as 

H0 : sex does not have any relationship with the advanced recovery fee 

H1 : sex  has a relationship with the advanced recovery fee  
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Table 4.21  Result in finding the relationship between sex and the advanced 

recovery fee 

Statistic test value 
Asymp.Sig. 

(2-tailed) 

Pearson Chi – Square 2.314 0.804 

 

From table 4.21 the result showed positive on main assumption (H0) from 

Pearson Chi – Square was 2.314and the Asymp.Sig.(2-tailed) was 0.804. In conclusion 

sex did not have any relationship with the advanced recovery fee. More detail was 

shown in figure 4.6.  

93
100

63

80

15 15
10 7

2 4 4 6

0
10
20
30
40
50
60
70
80
90

100

< 50 Baht 50-100
Baht

101-200
Baht

201-300
Baht

301-400
Baht

> 400
Baht

Male Female
 

Figure 4.6 Show the relationship between sex and advanced recovery fee 

 

To find the relationship between education and the advanced recovery fee. 

Significant number was 0.05 and set the assumption as 

H0 : Education does not have any relationship with the advanced recovery fee 

H1 : Education has a relationship with the advanced recovery fee  
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Table 4.22 Result in finding the relationship between education and the advanced 

recovery fee 

Statistic test value 
Asymp.Sig. 

(2-tailed) 

Pearson Chi – Square 21.177 0.683 

 

From table 4.22  the result showed positive on main assumption (H0) from 

Pearson Chi – Square was 21.177 and the Asymp.Sig.(2-tailed) was 0.683. In 

conclusion education did not have any relationship with the advanced recovery fee. 
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Figure 4.7 Show the relationship between education and advanced recovery fee 

 

To find the relationship between occupation and the advanced recovery fee. 

Significant number was 0.05 and set the assumption as 

H0 : Occupation does not have any relationship with the advanced recovery fee 

H1 : Occupation has a relationship with the advanced recovery fee  
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Table 4.23 Result in finding the relationship between occupation and the 

advanced recovery fee 

Statistic test value 
Asymp.Sig. 

(2-tailed) 

Pearson Chi – Square 43.721 0.012 

 

From table 4.23 the result showed negative on main assumption (H0) from 

Pearson Chi – Square was 43.721 and the Asymp.Sig.(2-tailed) was 0.012. In 

conclusion occupation has a relationship with the advanced recovery fee. 
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Figure 4.8 Show the relationship between occupation and advanced recovery fee 

 

To find the relationship between average income per month and the advanced 

recovery fee.  Significant number was 0.05 and set the assumption as 

H0: Average income per month does not have any relationship with the advanced 

recovery fee 

H1: Average income per month has a relationship with the advanced recovery fee  
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Table 4.24 Result in finding the relationship between average income per month 

and the advanced recovery fee 

Statistic test value 
Asymp.Sig. 

(2-tailed) 

Pearson Chi – Square 47.986 0.353 

 

From table 4.24 the result showed positive on main assumption (H0) from 

Pearson Chi – Square was 47.986 and the Asymp.Sig.(2-tailed) was 0.353. In 

conclusion average income per month did not have any relationship with the advanced 

recovery fee. 

 

24

32

10

5

1
4

56

37

10

6

1 2

52

36

6

2 3 2

14

19

3
1 0

2

21

7

0 1 1 0

9

2 1 1 0 0

5

1 0 0 0 0

4

0 0 0 0 01 2
0 0 0 0

7 6

0 0 0 0
0

10

20

30

40

50

60

< 50 Baht 50-100 Baht 101-200 Baht 201-300 Baht 301-400 Baht > 400 Baht

Less than 5000 Baht 5001-10000 Baht 10001-15000 Baht 15001-20000 Baht 20001-25000 Baht
25001-30000 Baht 30001-35000 Baht 35001-40000 Baht 40001-45000 Baht More than 45000 Baht

 
Figure 4.9 Show the relationship between income and advanced recovery fee 

 

To find the relationship between mobile phone cost and the advanced recovery fee. 

Significant number was 0.05 and set the assumption as 

H0 : Mobile phone cost does not have any relationship with the advanced recovery fee 

H1 : Mobile phone cost has a relationship with the advanced recovery fee  
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Table 4.25 Result in finding the relationship between mobile phone cost and the 

advanced recovery fee 

Statistic test Value 
Asymp.Sig. 

(2-tailed) 

Pearson Chi – Square 36.398 0.925 

 

From table 4.25 the result showed positive on main assumption (H0) from 

Pearson Chi – Square was 36.398 and the Asymp.Sig.(2-tailed) was 0.925. In 

conclusion mobile phone cost did not have any relationship with the advanced 

recovery fee. 
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Figure 4.10 Show the relationship between mobile phone cost and advanced recovery 

fee 

 

The following section is to propose the possible range of deposit and refund. 

The respondents were asked what range of deposit and refund they would pay for 

recovery fee of used mobile phones. The ranges of deposit and refund were 

determined from pre-questionnaires. 20 questionnaires were asked on how much they 

would pay and the results were grouped and used to identify the range.  
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Table 4.26 Number and percentage of respondent regarding to deposit/refund 
 

Deposit  Number Percentage 

Less than 50 baht per mobile phone 131 32.8 

50  - 100 baht per mobile phone 139 34.8 

101 - 200 baht per mobile phone 58 14.5 

201 - 300 baht per mobile phone 25 6.3 

301 - 400 baht per mobile phone 21 5.3 

More than 400 baht per mobile phone  25 6.3 

Total 399 100 

 

From table 4.26 the result found that the major deposit of respondents were 50 - 

100 baht as percentage of 34.8%, follow by less than 50 baht as percentage of 32.8%, 

follow by 101 - 200 baht as percentage of 14.5%, follow by 201 - 300 baht as 

percentage of 6.3%, follow by more than 400 baht as percentage of 6.3%. On the other 

hand, the minor was 301 - 400 baht as percentage of 5.3% 
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Figure 4.11 shows the relation between each understanding level and 

deposit/refund 
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Referring figure 4.1 a number of respondents in each understanding level were 

separated by range of each deposit/refund that they chose. Figure 4.11 showed the 

relationship between understanding on mobile phone management and deposit/refund. 

Majority of high level of understanding selected to pay 50-100 baht. Moreover, 

majority of moderate and low favorable opinion were less than 50 baht. 82% of 

respondents from all opinion chose to pay in range of less than 200.  
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Figure 4.12 shows the relation between each opinion level and deposit/refund 

 

Referring figure 4.2 the number of each respondents’ opinion level were 

separated by range of each deposit/refund that they chose. Figure 4.12 showed the 

relationship between opinion on advanced recovery fee and deposit/refund system and 

the range of deposit/refund. Majority of respondents that presented favorable opinion 

understanding chose to pay 50-100 baht for deposit/refund. Majority of respondents in 

moderate and low favorable opinion trended to pay less than 50 baht. 82.75% of 

respondents chose range of deposit/refund as the level of less than 200 baht. There 

were 25 respondents who accepted to pay more than 400 baht. 

 

The following section was to find the relationship between socio-ecology 

factors such as age sex education occupation income and mobile phone cost and the 

deposit and refund. The example of calculation is in appendix 2. 
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To find the relationship between age and the deposit. Significant number was 

0.05 and set the assumption as 

H0 : Age does not have any relationship with the deposit 

H1 : Age  has a relationship with the deposit 

Table 4.27 Result in finding the relationship between age and the deposit 

Statistic test Value 
Asymp.Sig. 

(2-tailed) 

Pearson Chi – Square 24.839 0.208 

 

From table 4.27  the result showed positive on main assumption (H0) from 

Pearson Chi – Square was 24.839 and the Asymp.Sig.(2-tailed) was 0.208. In 

conclusion age did not have any relationship with the deposit. 
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Figure 4.13 shows the relationship between age and deposit/refund 

 

To find the relationship between sex and the deposit. Significant number was 

0.05 and set the assumption as 

 H0 : Sex does not have any relationship with the deposit 

H1 : Sex  has a relationship with the deposit 
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Table 4.28 Result in finding the relationship between sex and the deposit 

Statistic test Value 
Asymp.Sig. 

(2-tailed) 

Pearson Chi – Square 5.573 0.35 

From table 4.28 the result showed positive on main assumption (H0) from 

Pearson Chi – Square was 5.573 and the Asymp.Sig.(2-tailed) was 0.35. In conclusion 

sex did not have any relationship with the deposit. 
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Figure 4.14 shows the relationship between sex and deposit/refund 

 

To find the relationship between education and the deposit. Significant number 

was 0.05 and set the assumption as 

H0 : Education does not have any relationship with the deposit 

H1 : Education has a relationship with the deposit 

 

Table 4.29 Result in finding the relationship between education and the deposit 

Statistic test Value 
Asymp.Sig. 

(2-tailed) 

Pearson Chi – Square 30.027 0.223 
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From table 4.29 the result showed positive on main assumption (H0) from 

Pearson Chi – Square was 30.027 and the Asymp.Sig.(2-tailed) was 0.223. In 

conclusion education did not have any relationship with the deposit. 
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Figure 4.15 shows the relationship between education and deposit/refund 

 

To find the relationship between occupation and the deposit.  

Significant number was 0.05 and set the assumption as 

 H0 : Occupation does not have any relationship with the deposit 

H1 : Occupation has a relationship with the deposit 

 

Table 4.30 Result in finding the relationship between occupation and the deposit 

Statistic test Value 
Asymp.Sig. 

(2-tailed) 

Pearson Chi – Square 39.334 0.034 

 

From table 4.30 the result showed negative on main assumption (H0) from 

Pearson Chi – Square was 39.334 and the Asymp.Sig.(2-tailed) was 0.034. In 

conclusion occupation had a relationship with the deposit. 
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Figure 4.16 shows the relationship between occupation and deposit/refund 

 

To find the relationship between average income per month and the deposit. 

Significant number was 0.05 and set the assumption as 

H0 : Average income per month does not have any relationship with the deposit 

H1 : Average income per month has a relationship with the deposit 

 

Table 4.31 Result in finding the relationship between average income per month 

and the deposit 

Statistic test Value 
Asymp.Sig. 

(2-tailed) 

Pearson Chi – Square 71.139 0.008 

 

From table 4.31 the result showed negative on main assumption (H0) from 

Pearson Chi – Square was 71.139 and the Asymp.Sig.(2-tailed) was 0.008. In 

conclusion average income per month had a relationship with the deposit. 
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Figure 4.17 shows the relationship between income and deposit/refund 

 

To find the relationship between mobile phone cost and the deposit. Significant 

number was 0.05 and set the assumption as 

H0 : Mobile phone cost does not have any relationship with the deposit 

H1 : Mobile phone cost has a relationship with the deposit 

 

Table 4.32 Result in finding the relationship between mobile phone cost and the 

deposit 

Statistic test Value 
Asymp.Sig. 

(2-tailed) 

Pearson Chi – Square 39.656 0.853 

 

From table 4.32 the result showed positive on main assumption (H0) from 

Pearson Chi – Square was 39.656 and the Asymp.Sig.(2-tailed) was 0.853. In 

conclusion mobile phone cost did not have any relationship with the deposit. 
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Figure 4.18 shows the relationship between mobile phone cost and deposit/refund 

  

The study found the relationship between socio-economy factors and 

deposit/refund and advanced recovery fee as the summary shown in table 4.33. The 

study found that age and occupation have relationship with deposit/refund. Moreover, 

Occupation and income had relationship with advance recovery fee. 

 

Table 4.33 shows the summary of the relation between socio-economy factors and 

deposit/refund and advanced recovery fee  

Factor Deposit/Refund Advanced recovery fee 

Age   

Sex   

Education   

Occupation   

Income per month   

Mobile phone cost    

 = the factor has relation with  

= the factor does not have relation with  
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4.4  Suggestions on mobile phone waste management 

The purpose of part 4 in the questionnaire is to ask suggestions from the 

respondents on mobile phone waste management. Some respondents gave suggestions, 

some didn’t. 93 respondents provided suggestion. The results were presented in 

summary as below.  

 

  4.4.1 The suggestions about advanced recovery fee  

All suggestions could be divided into 2 groups: agree and disagree on 

advanced recovery fee. Agree group means the advanced recovery fee should be 

conducted. Disagree group means the fee should not be conducted in Thailand. These 

suggestions were concluded as below. 

 

Group 1 disagree on advanced recovery fee.  

Mobile phone waste was valuable 

5 respondents said that mobile phone waste was valuable. If the waste was 

recycled, it should be taken for free. No fee should be paid.  

People would see less important of mobile phone waste recycling 

8 respondents said majority of people would see less important of mobile 

phone waste recycling. They’d rather dump mobile phone waste same as municipal 

waste than pay the recycling fee.   

Consumers should be informed and educated 

2 respondents said that rather pay the fee consumers should be informed and 

educated about where and how to discard used mobile phones properly.  

 

 Group 2 agree on advanced recovery fee.  

Fee should be paid mobile phone producers and service providers 

 17 respondents said the fee should be responsible of mobile phone producers, 

service providers and mobile phone waste recycling companies because the companies 

get profit from mobile phone and mobile phone waste such as selling mobile phones, 

providing network and recycling mobile phone waste. Producers should take back and 

manage their waste. The fee should be paid as consumption tax.  
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Consumers should take care of the fee 

15 respondents said that mobile phone consumers should take all responsibility 

on used mobile phone management because they directly produced the waste. The 

responsibility would raise an environmental awareness as polluter pay pollution 

principle. By this action the government should set campaigns to inform advantages 

and information on the benefit of mobile phone management and the hazard of 

improper mobile phone waste management. However, the fee had to be as low as 

possible in order to get cooperated from the consumers. The fee should be paid as 

consumption tax that charges at the point of purchase.  

All stakeholders shares the cost  

4 respondents said that mobile phone consumers, producers and all 

stakeholders should take responsibility all the cost of proper mobile phone waste 

management. Mobile phone consumers should take responsibility for producing waste. 

Mobile phone producers should also share the cost because they get profit of selling 

the product. The fee might increase the price of mobile phones. The higher price of 

mobile phones would make consumers use mobile pones longer and this reason might 

extend the lifespan of mobile phones.   

Set fund by all people in Thailand 

2 respondents said that a fund for mobile phone waste recycling should set by 

mobile phone users. Moreover, mobile phone producers and recycling should 

cooperate to lower the fee. The high cost of fee would make mobile phone consumers 

trend to store used mobile phones in houses.  

Government should take responsible 

3 Government should take responsible on used mobile phone management fee 

and set an organization to get used mobile phones recycled. Places of proper mobile 

phone waste discarding, not many nowadays, should be set and accessible by 

consumers. Moreover, regulation should be set to make standard on the issue. Mobile 

phones should be registered at the beginning when it sells in order to easily follow it to 

their end of life.    

 Get money back by returning used mobile phones  

 11 respondents said that mobile phone consumers who showed awareness on 

environment by returning mobile phone waste to the collection point should get money 
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back or were received campaign on social responsible. On the other hand, some 

consumers who did not return mobile phones or discard them with the household 

waste should pay fee.  

Fee should depend on recyclability and toxicity  

8 respondents said that the fee should depend on mobile phone cost and 

reasonable. The fee should depend on the model because some models are difficult to 

recycle. The fee of more complex and highly dangerous mobile phone should be more 

expensive.  

Low cost fee 

5 respondents said that in order to get high participation from consumer the fee 

should be as low as possible.  

Fix cost of fee  

2 respondents mentioned that the fee should be fixed into one price. All 

consumers have to pay the same fee to recycling mobile phone waste.   

Pay by voluntary aspect 

2 respondents commented that the fee should be paid by voluntary, but should 

not be paid by all customers. 

Monthly fee 

1 respondent said that the fee should be collected like electric bill by paying 

monthly.  

Set fee in percentage 

2 respondents said the fee should be paid as a reasonable price and the cost of 

fee should set in percentage of each mobile phone cost. 

Pay fee as consumption tax  

  6 respondents said that the fee should be paid as consumption tax that charges 

at the point of purchase. 

 

More suggestions on recovery fee are shown below. 

1. In order to collect the fee more successful, local condition was an issue. 

Remote area might not be successful as the same as in the cities or developed 

areas. 
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2. Before implementing the program there should be a survey for Thailand and 

campaigns on advantages and benefits of the program. (mentioned by 5 

respondents) 

3. Pilot project should be conducted to see advantages, disadvantages and 

obstacles.  

4. Point of return should be located on accessible areas such as villages and 

department stores. (mentioned by 3 respondents) 

 

 4.4.2 The suggestions about deposit and refund   

All suggestions could be divided into 2 groups: agree and disagree on deposit 

and refund. . Agree group means the advanced recovery fee should be conducted. 

Disagree group means the fee should not be conducted in Thailand. These suggestions 

were concluded as below. 

 

Group 1 disagrees on deposit and refund.  

Complicated system  

16 respondents said deposit and refund system wasn’t necessary and 

complicated, which might be a problem when a phone was stolen. The high rate of 

deposit and refund might have impact on low income people.  The system might be 

inconvenient and confused with getting refund. In order to getting refund consumers 

might have tendency to change their mobile phone to the new one more often.   

Scare of not getting refund from secondhand mobile phone shops  

8 respondents mention that many secondhand mobile phone shops which were 

not or proper register. Customers might not have confident to play deposit to these 

secondhand shops because they are scared not to get their refund.   

Mobile phone producers’ responsibility 

3 respondents mentioned that mobile phone producers should bay back of their 

produces’ waste and also take responsibility of recycle management. 

 Put more burden to consumers  

  3 respondents really not agree with the idea because the burden was push to 

consumers. 
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Deposit and refund cost effective 

 9 respondents said that the system might not be successful due to the deposit 

and refund cost. The high cost would reduce a number of participations; the lower cost 

would not persuade participations to joint the system. Consumers would rather sale 

used mobile phone to second hand shop, which might send to illegal waste export to 

underdeveloped countries.    

 Acknowledge consumers 

 2 respondents did not agree with the idea. Rather set a complicated system, 

consumers should be educated about the advantages and benefits of proper 

management of mobile phone waste management.  

 

 Group 2 agree on deposit and refund 

Not be so complicated, but careful  

25 respondents comment that the program was a good idea to make consumers 

aware of environmental issue by not discarding mobile phones improper ways. It is 

result of reducing mobile phone waste Thailand. The deposit worked as a guarantee 

that the phone will eventually return to proper managements. The system should not 

be so complicated. Campaigns should be set to inform advantages and information on 

the benefit of mobile phone management and the hazard of improper mobile phone 

waste management.  

Register system 

11 respondents said that in order to conduct the system the register system 

should be put in place to prevent the increasing of mobile phone stealing problem.  

The deposit should be reasonable to persuade consumptions returning their phones. 

Furthermore the program should be imposed as a regulation. 

Deposit cost 

11 respondents said that deposit should be collected when the phone was sold. 

The rate should depend on model and price of mobile phones. The cost should be 

reasonable or set as a discount for the new phone should be another option for refund. 
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More suggestions on deposit procedure are shown below. 

1. To set mobile phone waste bank. The bank operated like a place to get refund. 

Nonetheless it should be set by government, which takes action as a regulator. 

2. An organization should be established to standards on controlling and to build 

confident to consumer that they would get money back after their returning.  The 

organization should be set by government.  

3. The point-of-return should be accessible or set as an automatic mobile phone 

return machine ( mentioned by 5 respondents) 

4.  A pilot project should be done to test the system and some standards before being 

implementation. 

 

4.5 In-depth interview  

The in-depth interview has been done in order to gather information for mobile 

phone and used mobile phone stakeholders. The key respondents who have been 

interviewed consisted of 3 stakeholders as shown below: 

1. Representatives from mobile phone agents 

1.1 International Engineering Public Company Ltd. 

1.2 Small scale mobile phone retailer. The interviewers have randomly picked 

two retailers located in each designated department store.  

2. Representatives from existing recycling facility:  

2.1 Wongpanit 

2.2 WAX GARBAGE RECYCLE CENTER CO.,LTD. 

3. Representatives involved government officials and federation   

3.1 Pollution control department  

3.2 Department of industrial works 

3.3 The federation of Thai industries 

      3.4 Material exchange center from Thailand Environment Institute  

  Interviewees were interviewed in person by the researcher. List of date of 

interview was shown in table 4.34. 
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Table 4.34 Interview date of each stakeholder 

Organization Date 

Pollution Control Department 21 January 2008 

Department of Industrial Works 21 November 2008 

Federations of Thai Indutries 10 December 2008 

Thai Environment Institute  26 September 2008 

Wongwanich  25 June 2007 

WAX GARBAGE RECYCLE CENTER CO.,LTD 16 July 2007 

International Engineering Public Company Ltd. 27 May 2007  

The summary of mobile phone retailers from the 

designated areas 

in January 2009 

 
From the interview found that Thailand did not have completely proper mobile 

phone waste management. The current recovery facilities were still not completely the 

waste management system. They were just recovery facilities not yet recycle ones. 

Some had just part separation and recovered valuable materials, which were sold to 

industrials to use them as raw materials.  One of the interviewee was a manager from 

Wongwanich. The interviewee said the wongwanich was a recovery facility which had 

branches over Thailand and can recycle electric and electronic wastes. There were 300 

branches over the country and 50 branches over Bangkok. Only 2 branches, 

Pichanulok and Prajinbury provinces can properly disassemble electric and electronic 

wastes. Waste remains after recovery would go to cement incinerator to produce 

energy for cement industry.   The mobile phone waste was bought in kilogram, 10 baht 

per kilograms. There were only 10-20 mobile phone waste came to the facility each 

moth. In the interview the interviewee mentioned about the lack of collection system. 

The interviewee from Wongwanich said that program of deposit and refund was good 

idea for bring mobile phone waste to his facilities. Moreover, the system would bring 

more mobile phone waste to the facility; therefore, the recycling was benefit.  

  The cost of mobile phone recycling was concerned. The compositions of 

mobile phone contain 45% of plastic, 40% printed board, 4% liquid crystal display( 

LCD), 0% solar cell, 3% magnesium plate, and 8% metal (Ban,2004). There were both 

hazardous and value materials in mobile phones. The recovery method must be in the 
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proper manner in order to avoid the toxic for hazardous material and to recovery all 

the valuable material. The interviewee from Wongwanich mentioned about cost of 

mobile phone separation. The separation cost was not so expensive only less than 5 

baht per one mobile phone. The cost was mainly from labor cost. The separation was 

done by hand with the proper protection. However, the most expensive part of mobile 

phone recovery was the recovery of LCD and printed board. One of the interviewee 

was a manager from WAX GARBAGE RECYCLE CENTER CO.,LTD. The 

company did a business on recovery material from waste by chemicals and also 

recovered chemicals or materials from printed board. The interviewee said the 

recovery had to use many chemicals to recover all wanted materials. Therefore the 

cost of metals recovery was not so cheap.  The recovery cost from printed board can 

not be told due to financial aspect.    

 The opinions on deposit and refund were mostly accepted by interviewees. The 

suggestion fee set in table.  

Table 4.35 the opinion about deposit and refund from mobile phone stakeholders  
 

Organization Deposit  

Pollution Control Department Not mentioned 

Department of Industrial Works 500 

Federations of Thai Industries 10% of mobile phone cost 

Thai Environment Institute  be lower than the prices 

that you can sell the used 

cell phones for recycling 

facilities 

Wongwanich  Less than10% of mobile 

phone cost 

WAX GARBAGE RECYCLE CENTER CO.,LTD Less than10% of mobile 

phone cost 

International Engineering Public Company Ltd. Less than10% of mobile 

phone cost 

The summary of mobile phone retailers from the 

designated areas 

10% of mobile phone cost 
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 More suggestions on deposit and refund were found. An interviewee from 

Department of Industrial Works and an interviewee from Pollution Control 

Department said that the deposit and refund would be efficiency for collection system.   

The opinion on advanced recovery fee was accepted by some interviewees, 

whereas some interviewees were not accepted. The suggestions on deposit and refund 

were set in table.  

 

Table 4.36 the opinion about advanced recovery fee from mobile phone 

stakeholders  

company Deposit  

Pollution Control Department Not mentioned 

Department of Industrial Works 0 

Federations of Thai Industries Getting from some part of  deposit 

Thai Environment Institute Not agree with the fee 

Wongwanich Less than10% of mobile phone cost 

WAX GARBAGE RECYCLE 

CENTER CO.,LTD 

Less than10% of mobile phone cost 

International Engineering Public 

Company Ltd. 

3-5% of mobile phone cost 

The summary of mobile phone 

retailers from the designated areas 

Less than 5% of mobile phone cost 

  

Referring to resolution of cabinet on July 24, 2007 the cabinet approved on the 

principle of strategies and implementation plan of electronic and electrical waste 

management. One of the strategies is to set a financial measurement on supporting of 

electronic and electrical waste management. Therefore the range of fee might be fixed 

cost or referring to mobile phone cost. Pollution Control Department has been 

conduction the study framework of WEEE management in Thailand. The study 

mentions about range of fee as a fix cost.  The aspect about range of fee is studied more 

on the entire mobile phone waste management cost including collection system and 

transportation. The financial aspect should be another concern.  
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More suggestions on advanced recovery fee were found. One of interviewee 

from Thai Environment Institute totally agreed with the idea the interviewee said the 

deposit/refund would create responsibilities to both produces and users.  This is one of 

the most important mechanisms for implementing Extended Producer Responsibility 

(EPR).  One of interviewee from Pollution Control Department said that the fee would 

use as fund for organizing proper management of used mobile phone with covered all 

the cost. The one part of the fee would use to set campaigns on raising environmental 

awareness; other parts would use for operation cost. However, the study must be done 

in order to analyze that the advanced recovery fee of used mobile phone was needed 

because mobile phone contained both hazardous and valuable materials. One of 

interviewee from Department of Industrial Works said that the fee should not be 

collected because there were the recovery facilities, but the missing part was the 

collection system. One of interviewee from Federations of Thai Industries said the fee 

should be collected as pollution pay principle. Moreover, one of interviewee from Thai 

Environment Institute said the producers were expected to take care of management of 

end-of-life cell phone. It explained that somehow the prices for managing and disposal 

were included in the prices of products. In this case, tax for cell phone management 

was not important (redundancy) and would double charge money from consumers. 

The opinion on setting mobile phone waste collection center was mentioned. 

The interviewee from Wongwanich recommended about the pilot project on mobile 

phone waste in Bangkok.  Wongwanich could be used as collection points. One of the 

interviewee from Pollution Control Department mentions about the mobile phone 

battery waste, which was recently set as a pilot project.  

 Another is recommendation on the role of government on mobile phone waste 

management.  The interviewee from WAX GARBAGE RECYCLE CENTER 

CO.,LTD. Request government to set the recycle waste act, which was current lacking. 

The interviewee from Wongwanich requested government to be coordinator between 

local governor, producers, consumers and the private sectors. One of the interviewee 

from IEC mention about to increase the BOI incentive to the companies, that 

cooperated with the mobile phone waste management program or had a program on 

environmental responsible.  
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CHAPTER V 

DISCUSSION AND RECOMMENDATION 

 

 
The purpose of this chapter is to discuss all findings and to give 

recommendations to the study of “A Study of deposit/refund and advance recovery fee 

for mobile phone waste”. Questionnaire and in-depth interview were used in this 

research. Questionnaire method has been applied to people in Bangkok, which were 

referred as respondents. According to Yamane table, 400 questionnaires were 

distributed. Data was analyzed by using SPSS version 14.00. Statistical values were 

used such as minimum, maximum, mean and Chi-Square was used to indentify the 

relations between dependent and independent variables. Moreover, in-depth interview 

has conducted to collect data from involved stakeholders of mobile phone and used 

mobile phone management. The summary of major finding, discussion and 

recommendation can be shown as follows: 

 

5.1 Major findings  

 

From the study of “A study of deposit/refund and advance recovery fee for 

mobile phone waste”, the results are based on the objectives of the study. As the 

objectives are: 

1. To study the Bangkok people perception on used mobile phone management. 

2. To propose Deposit/ Refund of used mobile phones in Bangkok. 

3. To propose Advance Recovery Fee in Bangkok 

The summaries and discussion of the understands on used mobile phone 

management, deposit/ refund of used mobile phones and advance recovery fee in 

Bangkok are as following. 

 

 

 

Copyright by Mahidol University



Fac.of Grad. Studies, Mahidol Univ.                                                         M.Sc.( Industrial Ecology) / 81 

5.1.1 Perception on used mobile phone management of people in Bangkok 

 

From the study the majority of the respondent age was 21-30 year old.  The 

respondents were more female than male, which were the different numbers almost the 

same. The majorities of education and occupation were bachelor degree and employee. 

The most income was 5,001 – 10,000 baht/ month. Mobile phone cost were 2,001 – 

4,000 baht and 4,001 – 6,000 bat.  

The study showed the main cause that made people change their mobile phones 

because of damaging, which means the phone can not be used or unfixable. It was 

accounted for 45.5%.  If mobile phone owners receive advice on proper mobile phone 

management and know where their mobile phones should be recycled, mobile phones 

should be recycled in proper way. However, changing for higher technology, changing 

for new service provider, changing for more fashionable and beautiful, and changing 

from recommendation from relatives are accounted for 54.5%. From this finding it 

could imply that phones are useable or fixable. The mobile phones in this percentage 

should be reused or recycled to maximize their benefit rather than be kept in the 

household. In the study 56.7% of respondents had used mobile phones kept in the 

houses. The reasons why the used mobile phones were still kept in their house were 

that they did not know what to do with their used mobile phone (37 respondents) and 

the selling price was not interesting (12 respondent).  The mobile phone owners still 

need to be informed and educated about proper mobile phone management to prepare 

for their end-of-life.  

Restriction of used mobile phone battery behavior means the behavior of 

mobile phone users (respondents) that have ever got rid of their mobile phone batteries 

such as selling to second hand shop, giving to relatives and dumping with household 

garbage. Some respondents were ever restriction of used mobile phone accounted for 

32.3% with 23.97% used to dump their used mobile phone in the household waste. 

Moreover, some respondents were ever restriction of used mobile phone batteries 

accounted for 32.9 %, with 72.52% used to dump their used mobile phone in the 

household waste. The study showed that some mobile phone and mobile phone battery 

waste were discarded to municipal landfill nowadays. Mobile phones and batteries 

contain hazardous chemicals as well as some hazardous chemicals in mobile phones. 
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However, mobile phones are more costly and valuable than batteries; therefore, they 

can be sold as second hand product whereas used batteries have no value and can not 

be sold to second hand shops. The result from the study showed that that percentage of 

respondents (72.52%) used to discarded their batteries in household garbage were 

higher that the percentage of respondents (23.97%) used to discarded their mobile 

phones in household garbage. It was result that more mobile phone battery waste 

dumped than used mobile phones; result of some hazardous chemicals in the batteries 

can cause human health and environmental impact. In order to reduce and prevent the 

human health and environmental impact proper mobile phone waste management 

should be introduced in Thailand.  

 The result showed the average numbers of used mobile phone restriction per 

respondent were 2 units. Average mobile phone lifespan was about 30. months or 2.5 

years. Used mobile phones in this section mean mobile phones with batteries inside. 

The average number of used mobile phones batteries, which people ever got rid of, 

was 1.90 and average of lifespan is 24 months or 2 years. Used mobile phone batteries 

in this section mean only batteries without or not included mobile phones. 

The high understanding of the fundamental information of mobile phone end-

of-life management was shown by 293 respondents considered as 73.3%. 61 

respondents showed moderate understanding (15.3%), while 11.5% of respondents 

were low understanding. 92.5% respondents knew that mobile phone body, battery, 

and accessories were dangerous waste affected to our environment. 85.2% of 

respondents knew that waste from mobile phone and accessories such as deteriorated 

body, battery, and adepter could not be discarded in household garbage. Moreover, 

82.8% of respondents knew that mobile phone waste can be recycled. Even thought, 

the result showed the high understanding up to 73.3%, 23 respondents said that they 

used to discard their mobile phone waste in the household garbage  Moreover, the 

understanding rate on the question that “Will you wait to see the provided bin for 

dumping the battery?” was neutral. This showed the reluctant of respondents on 

implementing a proper management. The result showed that majority respondents 

understood basic information about mobile phone waste management; however, they 

also showed the reluctant of implementing the proper management. Campaigns about 

disadvantages and information on the benefits of mobile phone management should be 
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set to educate consumers more about environmental and health impact. 58.6% of 

respondent said they got no suggestion from manufacturer or dealer for dumping 

mobile phone, battery, and accessories.  Even thought there is a booklet in each box of 

a new mobile phone to explain all procedures about the phones. This could mean that 

some respondents ignored this information and it showed that this method of giving 

information to consumers was not enough. Other ways of communication to 

consumers on proper mobile phone management were needed.  

From the interview it found that Thailand did not have complete management 

of mobile phone waste. The current recovery facilities were still not completely waste 

management system. They were just recovery facilities not yet recycle ones. Some had 

just part separation and recovered valuable materials, which were sold to industrials to 

use them as raw materials.  Waste remains after recovery from waste recovery 

facilities would go to cement incinerator to produce energy for cement industry. The 

study found the lack of complete management of mobile phone waste and collecting 

system. The system would bring more mobile phone waste to the facility; therefore, 

the recycling was benefit. 

 

5.1.2 Advance Recovery Fee in Bangkok 

 

The result showed that 163 respondents showed favorable opinion on deposit and 

refund system (40.8%). 51.3% of respondents showed moderate opinion and 8% showed 

low favorable opinion.  44.6 % of respondents agreed that recovery fee should be used 

with mobile phone waste within 19% of respondents who showed moderate opinion. 

55.5% of respondent agreed that recovery fee was a good start management of mobile 

phone waste, followed by 20% of moderate opinion. The study supported that about half 

of respondents accepted that recovery fee was for mobile phone waste management and 

should be applied to mobile phone. The moderate opinion can be changed with the 

distribution of information on advantages and benefits of recovery fee system. The 

impact of improper management of mobile phone waste should also be informed to 

consumers to be aware on the issue. 

37.1 %of respondents thought the fee should apply to consumer as Polluter Pay 

Principle (PPP), with the moderate opinion of 21.1%. The respondents said they used 
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mobile phones and produced them as waste; therefore, they should be responsible for the 

waste management.   There were also suggestions from consumers that the fee would be 

a burden of users’ expense. The fee should be responsible by the manufacturer. The 

conclusions of the opinion are in figure 5.1 and 5.2. 64.9% of respondents agreed that 

recovery fee could be applied as voluntary basis. This would be another option for 

implementing the procedure or pilot projects. 

The result found that the major recovery fee of respondents was less than 50 baht 

as percentage of 48.4%, followed by 50 - 100 baht as percentage of 35.8%. The study 

found that the range of deposit and refund was less than 100 baht, accepted by 84.2% of 

respondents.  

By using Pearson Chi – Square the result showed age and occupation had 

relationship with advanced recovery fee. Majority of respondent age less than 20 years 

old preferred to pay recovery fee of 50-100 baht. Majority of respondent age more than 

21 years old preferred to pay recovery fee of less than 50 baht. Age group of less than 20 

trended to offer to pay more than others. The age group of less than 20, is commonly an 

age of study, usually receives money from their parents. The value of money might not 

affect as much as other age groups, which are workers. Another parameter, having 

relationship to recovery fee, is occupation. Majority of each occupation, government 

officers, employees and housewife, chose to pay less than 50 baht. Only majority of 

student group chose to pay 50-100 baht. So, students are more likely to pay higher fee 

than other occupations.  

The relationship between understanding on mobile phone management and 

advanced recovery fee was significant. Majority of each level of understanding 

selected to fundamental information about mobile phone waste management was not 

enough to make people to pay more. They trend to determine the lowest cost. Not only 

basic information about mobile phone management but also more significant 

information on health and environmental impact should be informed to consumers. 

Moreover, advanced recovery system should be explained that how the system will be 

benefit to them or environment.  

The relationship between each respondents’ opinion level and range of each 

advanced recovery fee was associated. Majority of respondents that presented 

favorable opinion understanding chose to pay 50-100 baht for recovery fee. Majority 
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of respondents in moderate and low favorable opinion trended to pay less than 50 baht. 

Majority of favorable opinion were chose higher range of fee pay less than 50 baht, 

followed by 50-100 baht. Range of recovery fee was not more than 100 baht. Even 

majority of respondents presented high level of understanding. They still selected to 

pay the lowest range of advanced recovery fee. The study found that the only (50-100 

baht) that Majority of respondents in moderate and low favorable opinion. Majority of 

respondents chose to pay for recovery fee as the rate of less than 100. Moderate and 

low favorable opinion can be change by information of benefits and advantages of the 

system. People trend to pay less, but with in favorable opinion people trend to pay 

slightly more.  

 

5.1.3 Deposit/ Refund of used mobile phones in Bangkok. 

 

The result showed that 163 respondents showed favorable opinion on deposit and 

refund system (40.8%). 51.3% of respondents showed moderate opinion and 8% showed 

low favorable opinion.  25.6% of respondents said that deposit and refund system should 

be applied on used mobile phone with the moderate opinion of 27.3%. Moreover, 50.6% 

of respondents agreed that deposit and refund system would affect the number of used 

mobile phone in household storage with the moderate opinion of 27.8%. With the 

information and education on advantages and benefits of deposit and refund system 

moderate opinion might be changed to favorable opinion. The result was also implied that 

implementing deposit and refund would bring more mobile phone waste from household 

storage was accepted by respondent. Deposit and refund system can be one of tools that 

should be implemented to affect the numbers of household mobile phone storage.   

Moreover 82% of respondent agreed that the point-of-return of mobile phone waste 

should be accessible. The suggestion areas such as mobile phone shop and convenient 

store were accepted with the percentage of 79.4% and 69%. 

The result found that the major deposit of respondents were 50 - 100 baht as 

percentage of 34.8%, follow by less than 50 baht as percentage of 32.8%. The study found 

that the range of deposit and refund was less than 200 baht, accepted by 82.1% of 

respondents.  
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By using Pearson Chi – Square the result showed the relationship between deposit 

and refund and occupation and average income per month. Government officer and 

employee are two major occupations of respondents. The study showed that the majority 

of government officers, business owners, and housewife chose to pay less than 50. 

Majority of employees and students chose to pay 50-100 baht. Employees and students 

chose to pay more deposit and refund than other occupations. Moreover, it has been found 

that the majority income range was 5,001–10,000 baht/month. Majority of respondents 

who received income less than 25,000 baht chose to pay the range of deposit of 50-100 

baht. Furthermore, Majority of respondents who received income more than 25,001 baht 

chose to pay the range of deposit of less than 50 baht. 

The relationship between understanding on mobile phone management and 

deposit/refund was significant. 82% of respondents from all understanding chose to 

pay deposit and refund in range of less than 200. It showed higher range of deposit 

than respondents’ understanding on recovery fee (less than 100, 84%). The study 

found with the same understanding respondent more acceptable on deposit/refund 

system than recovery fee. Moreover, deposit and refund system should be explained 

that how the system will be benefit to them or environment. The benefits of deposit 

and refund system will be increase range of deposit to higher range.  

The relationship between each respondents’ opinion level and range of each 

deposit/refund was associated. Majority of respondents that presented favorable 

opinion chose to pay 50-100 baht for recovery fee. Majority of respondents in 

moderate and low favorable opinion trended to pay less than 50 baht. 82.75% of 

respondents chose range of deposit/refund as the level of less than 200 baht. It showed 

higher range of deposit than respondents’ opinion on deposit and refund (less than 

100, 84%). Moreover, there were 25 respondents who accepted to pay more than 400 

baht (6.25%). 

 

5.1.4 Problems, obstacles, and recommendations from stakeholder 

The suggestions from respondents and involved stakeholders on deposit and 

refund or advanced recovery fee are summarized into 2 options as explain below: 

Option 1 Manufacture should be responsible for the fee 
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Mobile phone manufactures should set their producer responsibility 

organization to take care all their waste. Figure 5.1 shows the flow of money and 

product via the process. Advanced recovery fee should be paid by mobile phone 

producers to the Producer responsibility organization, which responses for all 

collection system, transportation cost and campaign to raising awareness. Government 

is a regulator of the program. Incentive for cooperated company is needed to persuade 

more company involved in the program. Deposit should collect as the point of 

purchase. The deposit will send to the organization. When mobile phone owners come 

to get refund at the counter of cooperated mobile phone producers, the organization 

will response for the refund.  

 

 
Figure 5.1 option 1 for deposit/refund and ADF on mobile phone waste 

 

Option 2 Mobile phone owners should be responsible for the fee 

Mobile phone owners should pay to take care all their waste. Figure 5.2 shows 

the flow of money and product via the process. Advanced recovery fee should be paid 

by mobile phone owner. Government would set a fund or trust to response for all 
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collection system, transportation cost and campaign to raise awareness. The fee will be 

collected at the fund, which is managed by private sector but regulated by government. 

Incentive for cooperated company is needed to persuade more company involved in 

the program. Deposit should be collected as the point of purchase. The deposit will be 

sent to the fund. When mobile phone owners come to get refund at the counter of 

cooperated mobile phone producers, the fund will response for the refund.  

 

 
 

Figure 5.2 option 2 for deposit/refund and ADF on mobile phone waste 

 

More recommendations, problems and obstacles 

The fee should depend on mobile phone cost and reasonable. The fee should 

depend on the model because some models are difficult to recycle. The fee of more 

complex and high dangerous mobile phone should be more expensive. 

The producers were expected to take care of management of end-of-life mobile 

phone. It explained that somehow the prices for managing and disposal were included 

in the prices of products or invisible cost to mobile phone consumptions.   
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The responsibility should be raised an environmental awareness as polluter pay 

principle. By this action the government should set campaigns to inform advantages 

and information on the benefit of mobile phone management and the hazard of 

improper mobile phone waste management. However, the fee had to be as low as 

possible in order to get cooperated from the consumers or voluntary might be another 

option.  

Government should take responsible on used mobile phone management fee 

and set an organization to get used mobile phone recycled. Moreover, regulation 

should be set to make standard on the issue. Mobile phones should be registered at the 

beginning when it sells in order to easily follow it to their end of life.     

Obstacles of deposit and refund or advanced recovery fee implementation is 

the complicated of government process, which will take time. The cooperation around 

stakeholders might missing because of lacking of linking organization, therefore 

government should set a focal point to continuously operate on this issue. 

Deposit and refund were complicated, which might be a problem when a phone 

was disappeared. The high rate of deposit and refund might have impact on low 

income people.  The system might be inconvenient and confused with getting refund. 

In order to getting refund consumers might have tendency to change their mobile 

phone to the new one more often.  

 

5.2 Recommendations 

 

Recommendations can be divided into 2 categories:  

 i)  Recommendation for deposit/refund and advanced recovery system 

 ii) Recommendation for further research 

 

5.2.1 Recommendations for deposit/refund and advanced recovery system 

 

Pilot project 

Pilot project should be conducted before stating the program to study 

advantages, disadvantages and obstacles of the project. Moreover, the pilot project 

outcomes should identify all procedures in order to implement the program.   
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Educate consumers and producers 

Before implementing the program there should be a survey for Thailand and 

campaigns on advantages and benefits of the program. Even thought many people 

understand the basic information about mobile phone waste management. The result 

still showed not much of favorable opinion on recovery fee system. Consumers should 

be educated about more critical benefit of the system and impact of improper waste 

management.  

 

Area of point-of-return 

Point of return should be located on accessible areas such as villages and 

department stores. In order to collect the fee more successful, local condition was an 

issue. Remote area might not be successful as the same as in the cities or developed 

areas. 

 

Confident of project 

An organization should be established to standard on controlling and to build 

confident to consumer that they would get money back after their returning or the 

money would really go to mobile phone waste management. The organization should 

be set by government.  

 

Awareness raise 

Government should control or set a program to raise awareness on 

environmental issue of the mobile phone producers or importers. For example is to 

increase the BOI incentive to the companies, that cooperate with the mobile phone 

waste management program or have a program on environmental responsible. Mobile 

phone producers should design their product to be more environmental friendly and 

recyclable.  
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Support more research on the issue  

Promote research and development on recycling and design for environment; 

broadcast such researches to private sectors and promote waste disposal by effective 

incinerator.  

 

5.2.2 Recommendations for the research 

 

• In the study of in-depth inter view there was a limitation on the answering of 

interviewees. Some issues can not be opened to public due to such as financial 

aspect. 

• The future study should be done on the deep factors related to advanced 

recovery fee and deposit/refund. 

• The future study should be done on if advanced recovery fee is suitable for 

being collected due to its’ financial benefit. 

• The future study should be done in other part of the country in order to impose 

it as a regulation. 

• The future study should be done on other e-waste.  

• The future study should be done on the cost and benefit of mobile phone waste 

disposal.  
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เรียน ทานผูตอบแบบสอบถาม  
 
 ดวยดิฉัน  นางสาวสุพัตรา พิสัยสวัสดิ ์   นิสิตระดับปริญญามหาบัณฑิต ภาควิชา 
Industrial Ecology คณะ ส่ิงแวดลอมและทรัพยากรศาสตร มหาวิทยาลัยมหิดล กําลังอยู
ระหวางการทาํวิทยานิพนธ เร่ือง “การศึกษาความเปนไปไดในการนําวิธีการเก็บคามัดจําและ
การจัดเก็บคาบริการเพื่อการรีไซเคิลโทรศัพทมือถือมาใชในเขตพื้นทีก่รุงเทพมหานคร” โดยมี 
ผูชวยศาสตราจารย ดร. อนชุาติ พวงสําลี เปนอาจารยที่ปรึกษา ในฐานะที่ทานไดรับเลือกให
เปนกลุมตัวอยาง จึงใครขอความอนุเคราะหจากทานในการตอบแบบสอบถามฉบับนี้  

 ความคิดเหน็ของทานมีความสําคัญและมีคุณคาสําหรับงานวิจยันี้เปนอยางยิ่ง ผูตอบจะ
ไมไดรับผลกระทบใด ๆ จากการตอบคําถามในครั้งนี้ทั้งส้ิน ดังนั้น จึงขอความกรุณาใหทาน
ตอบแบบสอบถามตามสภาพที่เปนจริงหรือตามความรูสึกที่แทจริงของทานใหครบทกุขอ  

 หวังเปนอยางยิ่งวาคงไดรับความอนุเคราะหจากทาน และขอขอบพระคุณทานที่ให
ความรวมมือในการตอบแบบสอบถามเปนอยางดีมา ณ โอกาสนี้  
       ขอขอบพระคุณเปนอยางสูง 
         นางสาวสุพัตรา พิสัยสวัสดิ ์
            ผูวิจัย 

 

APPENDIX A 

 

 

แบบสอบถาม 
เร่ือง การศึกษาความเปนไปไดในการนําวธีิการเก็บคามัดจํา 

และการจดัเกบ็คาบริการเพื่อการรีไซเคิลโทรศัพทมือถือมาใชในเขตพื้นที่กรุงเทพมหานคร 
 

 แบบสอบถามประกอบดวย 4 สวน ไดแก 
 1. การสอบถามขอมูลพื้นฐานของผูตอบแบบสอบถามและวิธีการใชและทิ้งโทรศัพทมือถือ 
 2. การสอบถามความรูความเขาใจเกี่ยวกับปญหาสิ่งแวดลอมอันเกดิจากขยะโทรศัพทมือถือ  
และการจดัการกับโทรศพัทมอืถือที่ไมไดใชแลว 
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 3. การสอบถามความคิดเหน็เกี่ยวกับการเรียกคืนโทรศัพทมือถือที่ไมใชแลวดวยการเก็บคา
มัดจํา  และคาบริการของการรีไซเคิลมือถือที่ไมใชแลว 

4  สอบถามความคิดเห็นอืน่ๆ เพิ่มเติม 
 
คํานิยามศัพท 
การเก็บคาบรกิารเพื่อการรีไซเคิล หมายถึง การเรียกเก็บคาบริการเพื่อนําไปเปนคาใชจายในการ

จัดการซากโทรศัพทมือถือโดยมวีัตถุประสงคเพื่อปองกันการนําโทรศพัทมือถือไปทิ้งอยาง
ไมเหมาะสม 

  
คามัดจําโทรศัพทมือถือ หมายถึง คาใชจายที่ผูซ้ือจะตองจายเพิ่มไปกบัราคาเครื่องโทรศัพทมือถือ  

ในรูปแบบของการจายเงนิมดัจําจํานวนหนึ่งใหกับผูขาย  ซ่ึงเงินจํานวนดังกลาวผูซ้ือจะได
คืนภายหลังจากนําโทรศัพทมือถือเครื่องนั้นไปการแลกคืน เพื่อปองกนัการนํา
โทรศัพทมือถือไปทิ้งอยางไมเหมาะสม 

  
การทิ้งโทรศัพทมือถืออยางไมเหมาะสม  หมายถึง การนําเครื่องโทรศัพทมือถือที่เสื่อมสภาพการใช

งานโดยอาจเกดิจากการชํารุด หรือหมดอายุการใชงาน ไปทิ้งปะปนกับขยะทัว่ไป ไม
ดําเนินการคัดแยกไวเปนขยะพิเศษทีต่องจดัการทําลายเปนพิเศษ  

 
สวนที่ 1 ขอมูลพื้นฐานของผูตอบแบบสอบถามและวิธีการใชและทิ้งโทรศัพทมือถือ 

คําชี้แจง  กรุณาทําเครื่องหมาย ในชองสี่เหล่ียม  หนาคําตอบที่ตรงกับความเปนจริง 
1.  อายุ   

 นอยกวา 15 ป    16 – 20 ป    21 - 30 ป 
 31 – 40 ป     มากกวา 40 ป   

2.  เพศ 
 ชาย      หญิง 

 
3.  ระดับการศกึษา 

 ต่ํากวามัธยมศึกษา/ปวช.  มัธยมศึกษา/ปวช.  อนุปริญญา/ปวส. 
 ปริญญาตรี    ปริญญาโท   สูงกวาปรญิญาโท

ยังมีตอในหนาถัดไป/….. 
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4.  อาชีพ 
 รับราชการ/พนักงานรัฐวิสาหกจิ  พนักงานบริษัทเอกชน 
 ธุรกิจสวนตัว     แมบาน 
 นักเรยีน/นักศึกษา    อ่ืนๆ ........................ (โปรดระบ)ุ 

 
5.  รายไดเฉล่ียตอเดือน 

  นอยกวา5,000 บาท     5,001 – 10,000 บาท 
  10,001 – 15,000 บาท    15,001 – 20,000 บาท    

20,001 – 25,000 บาท   25,001 – 30,000 บาท    30,001 – 35,000 
บาท   35,001 – 40,000 บาท    40,001 – 45,000 บาท 
  มากกวา 40,000 บาท  

 
6. ราคาเครื่องโทรศัพทมือถือเครื่องที่ใชอยูในปจจุบัน 

 นอยกวา2,000 บาท     2,001 – 4,000 บาท 
 4,001 – 6,000 บาท     6,001 – 8,000 บาท 
 8,001 – 10,000 บาท     10,001 – 12,000 บาท 
 12,001 – 14,000 บาท     14,001 – 16,000 บาท 

  16,001 – 18,000 บาท    18,001 – 20,000 บาท 
 มากกวา 20,000 บาท  

7. สาเหตุใดทีท่านเปลี่ยนโทรศัพทมือถือ (เลือกไดมากกวา 1 ขอ) 
 เครื่องเดิมชํารุด/สูญหาย  
 เทคโนโลยีของโทรศัพทเครื่องเดิมไมเพียงพอกับการใชงาน     
 เปลี่ยนเครอืขายเลยทําใหตองเปลี่ยนโทรศัพท  
 ตองการโทรศัพทมือถือที่ตัวเครื่องสวยงามขึ้น 
 ตองการโทรศัพทที่มีเทคโนโลยีที่ทันสมัย เชน ถายรูปได  ฟงเพลงได  ฯลฯ 
 เปลี่ยนโทรศัพทเพราะคาํแนะนําจากบคุคลรอบขาง เชน เพื่อน ครอบครัว ฯลฯ 

  ไมอยากใหผูอ่ืนมองทานวาเชยหรือแกหากใชโทรศัพทมือถือเครื่องเดิม  
 อ่ืนๆ ................................................................................ (โปรดระบ)ุ 

ยังมีตอในหนาถัดไป/….. 
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8. ทานเคยทิ้งโทรศัพทมือถือที่ผานการใชงานแลวหรือไม 
                     เคย จํานวน..............เครื่อง อายุการใชงาน................................. 
                        โดยวิธี     ทิ้งรวมกับขยะทั่วไปจากบานเรือน 
                  นําไปใหกับรานขายมือถือ 
                  เขารวมโครงการ “การนํากลับซากผลิตภัณฑ” ของผูผลิตสินคา  
                  อ่ืนๆ (โปรดระบุ................................................................) 
                     ไมเคย 
9. ทานเคยทิ้งแบตเตอรี่สําหรับโทรศัพทมือถือที่ผานการใชงานแลวหรือไม 
                     เคย จํานวน..............เครื่อง อายุการใชงาน................................. 
                        โดยวิธี     ทิ้งรวมกับขยะทั่วไปจากบานเรือน 
                  นําไปใหกับรานขายมือถือ 
                  เขารวมโครงการ “การนํากลับซากผลิตภัณฑ” ของผูผลิตสินคา  

 อ่ืนๆ (โปรดระบุ................................................................) 
                       ไมเคย 
10. จํานวนโทรศัพทมือถือที่ทานยังเก็บไวอยูถึงแมไมไดใชงาน  

 ไมม ี             1 เครื่อง 
 2 เครื่อง    มากกวา 2 เครื่อง……………….(โปรดระบ)ุ 

11. สาเหตุที่ทานยังเก็บมือถือในขอ 8. ไวคือ 
 เก็บไวเปนเครื่องสํารอง  
 จําหนายตอใหกับผูรับซ้ือโทรศัพท/รานรับซื้อโทรศัพท     
 ใหคนญาติพี่นองหรือคนรูจักเอาไปใชงานตอ  
 นําไปแลกเครื่องใหมกับผูใหบริการโทรศัพท/ผูจําหนายโทรศัพทมือถือ 
 ราคาขายไมจูงใจเพียงพอ 

  ไมรูวาจะจัดการอยางไรกับมือถือที่ไมไดใช 
 อ่ืนๆ ................................................................................ (โปรดระบ)ุ 

 

 

 

ยังมีตอในหนาถัดไป/…. 

Copyright by Mahidol University



Suphattra Phisaisawat                                                                                                          Appendices/100 

สวนที่ 2  การสอบถามความรูความเขาใจเกี่ยวกับปญหาสิ่งแวดลอมอนัเกิดจากขยะโทรศัพทมือถือ  
และการจดัการกับโทรศพัทมอืถือที่ไมไดใชแลว 

กรุณาทําเครื่องหมาย ในชองคําตอบ โดยเลือกเพียง “ใช” หรือ “ไมใช” เพียงขอเดียว 

คําตอบ 
คําถาม 

ใช ไมใช 

12. ขยะอันเกดิจากโทรศัพทมือถือ และอุปกรณที่เกีย่วของ เชน 
ตัวเครื่อง  แบตเตอรี่  หมอแปลง ที่ชํารุด/เสื่อมสภาพแลว สามารถทิ้ง
รวมกับขยะทัว่ไปได 

  

13. ตัวเครื่องโทรศัพท  แบตเตอรี่  และอุปกรณ เปนขยะพษิที่
อันตรายตอส่ิงแวดลอม 

  

14. ตัวเครื่องโทรศัพทมือถือ และอุปกรณสามารถแยกสวนประกอบ
และนําสวนประกอบบางชิน้นํากลับมาใชใหมหรือรีไซเคิลได   

  

15. ทานทิ้งแบตเตอรี่โทรศัพทมือถือลงในถังขยะพิเศษทีจ่ัดไวเฉพาะ
สําหรับขยะมพีิษ 

  

16 ทานจะรอจนกวาทานพบถังขยะเฉพาะสําหรับทิ้งขยะมีพิษจึงจะ
ทิ้งแบตเตอรี่โทรศัพท ที่เสื่อมแลวของทาน 

  

17. ทานไดรับคําแนะนําจากผูผลิต/ผูจําหนายโทรศัพท ในการทิ้ง
โทรศัพท  แบตเตอรี่  และอปุกรณ   

  

 

 

 

 

 

 

ยังมีตอในหนาถัดไป/….. 
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สวนที่ 3 การสอบถามความคิดเห็นเกีย่วกับการเรียกคืนโทรศัพทมือถือที่ไมใชแลวดวยการเก็บคามดั
จํา  และคาบรกิารของการรีไซเคิลมือถือที่ไมใชแลว 

คําชี้แจง  (1) ในแตละขอมีระดับความเหน็อยู 5 ระดับ 
  (2) โปรดทําเครื่องหมาย ในชองสี่เหล่ียม  หนาคําตอบที่ตรงกับความเปนจริง 

 
ระดับความคดิเห็น 

ขอความ เห็นดวย
อยางยิ่ง 

เห็นดวย ไมแนใจ 
ไมเห็น
ดวย 

ไมเห็น
ดวย

อยางยิ่ง 
18. ควรมีการเก็บคาบริการเพื่อการรี
ไซเคิลในการจดัการกับปญหาขยะอัน
เกิดจากโทรศัพทมือถือ 

     

19. การเก็บคาบริการเพื่อการรีไซเคิล
ในการจดัการกบัปญหาขยะอนัเกิด
จากโทรศัพทมอืถือจะเปนการเริ่มที่
ดีในการพัมนาการจัดเก็บ 

     

20. การเก็บคาบริการเพื่อการรีไซเคิล
ควรจะจัดเก็บในลักษณะภาษีตอ
ผูบริโภค 

     

21. การเก็บคาบริการเพื่อการรีไซเคิล
ควรจะจัดเก็บในลักษณะความ
สมัครใจตอผูบริโภค 

     

22. ทานคิดอยางไรกับการจดัเก็บคา
มัดจําโทรศัพทมือถือ 

     

23. คามัดจํามอืถือจะเปนแรงจูงใจ
ใหผูใชมือถือนําเครื่องที่ไมใชแลว
ออกมาคืนมากขึ้น  

     

24. ควรจัดจดุรับคืนมือถือที่
สามารถเขาถึงไดงาย 

     

ขอความ ระดับความคดิเห็น 
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เห็นดวย
อยางยิ่ง 

เห็นดวย ไมแนใจ 
ไมเห็น
ดวย 

ไมเห็น
ดวย
อยางยิ่ง 

25. ควรจัดตั้งจุดทิ้งโทรศัพทมือถือ
ที่ไมใชแลวท่ี 
รานขายโทรศัพทมือถือหรือ
ศูนยบริการของผูใหบริการ
โทรศัพทมือถือ 

     

26. ควรจัดตั้งจุดทิ้งโทรศัพทมือถือ
ที่ไมใชแลวท่ี 
รานสะดวกซื้อ 

     

27.  คาใชจายในการจัดการกบัปญหาขยะอนัเกิดจากโทรศพัทมือถือ (คารีไซเคิล) นั้น ทานคิดวาควรอยู
ในเกณฑเทาใด ที่จะมีความเหมาะสมหากตองเรียกเก็บจากผูใชบริการโทรศัพทมือถือ 

 นอยกวา 50 บาท ตอโทรศัพทมือถือ 1 เครื่อง 
  50 – 100 บาท ตอโทรศัพทมือถือ 1 เครื่อง 
  101 – 200 บาท ตอโทรศัพทมือถือ 1 เครื่อง 
  201 – 300 บาท ตอโทรศัพทมือถือ 1 เครื่อง 
  301 – 400 บาท ตอโทรศัพทมือถือ 1 เครื่อง 
  มากกวา 401 บาท ตอโทรศัพทมือถือ 1 เครื่อง……………………(โปรดระบุ) 

28. ถาตองมีการจายคามัดจํา ทานคิดวาควรอยูในเกณฑเทาใด ที่จะมีความเหมาะสมหากตองเรียกเก็บ
จากผูใชบริการโทรศัพทมือถือ 

 นอยกวา 50 บาท ตอโทรศัพทมือถือ 1 เครื่อง 
  50 – 100 บาท ตอโทรศพัทมือถือ 1 เครื่อง 
  101 – 200 บาท ตอโทรศัพทมือถือ 1 เครื่อง 
  201 – 300 บาท ตอโทรศัพทมือถือ 1 เครื่อง 
  301 – 400 บาท ตอโทรศัพทมือถือ 1 เครื่อง 
  มากกวา 401 บาท ตอโทรศัพทมือถือ 1 เครื่อง……………………(โปรดระบุ) 

 

ยังมีตอในหนาถัดไป/….. 
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สวนที่ 4  ขอเสนอแนะในการการจัดการปญหาขยะโทรศัพทมือถือ (ถามี) 

 ขอเสนอแนะในการเก็บคาใชจายในการกาํจัดขยะอันเกดิจากโทรศัพทมือถือ (คารีไซเคิล)  

............................................................................... .. ...... .... .... .... ... .. . . .. 

..............................................................................................................................................................

..............................................................................................................................................................

...................  

ขอเสนอแนะหากจะเก็บคามัดจําลวงหนาเมื่อซ้ือโทรศัพทมือถือเพื่อปองกันการนํา
โทรศัพทมือถือไปทิ้งอยางไมเหมาะสม (โดยผูมัดจําจะไดเงินคืนหลังจากนําโทรศัพทมือถือเครื่องนั้นไป
แลกคืน) 

............................................................................... .. ...... .... .... .... ... .. . . .. 

..............................................................................................................................................................

..............................................................................................................................................................

................... 

ขอเสนอแนะอื่นๆ เพิ่มเติม 

............................................................................... .. ...... .... .... .... ... .. . . .. 

..............................................................................................................................................................

..............................................................................................................................................................

................... 

ขอขอบพระคุณผูตอบแบบสอบถามทุกทานเปนอยางสงู 
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APPENDIX B 

 

 

Example for Chi-square 
 

Relationship between age and advanced recovery fee 

 

Age (years old) Recovery fee 

(Baht)   <  15 16-20  21-30 31-40 > 40  
Total  

< 50  3 19 86 48 37 193 

51-100  9 26 67 25 16 143 

101-200 1 8 16 3 2 30 

201-300 2 5 18 1 1 17 

301-400 1 0 4 1 0 6 

> 400 1 1 5 0 3 10 

Total 17 59 186 78 59 399 

 

Step 1 

To find the relationship between age and the advanced recovery fee. set the 

assumption as 

H0 : Age does not have any relationship with the advanced recovery fee 

H1 : Age  has a relationship with the advanced recovery fee  

 
Step 2 Significant number was 0.05 and set the assumption as 

 

Step 3 Calculate ijE  

From i j
ij

r c
E

n
×

=      
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  when   ir  =    Sum of roll i 
   jc  = Sum of column j 
   ijE  = Frequency of expectation at roll i column j  
 
 The results are as below.  

 

1 1 1 2
11 12

1 3 1 4
13 14

1 5 2 1
15 21

2 32 2
22 23

r c r c193 17 193 59E 8.22 E 28.54
n 399 n 399

r c r c193 186 193 78E 89.97 E 37.73
n 399 n 399

r c r c193 59 143 17E 28.54 E 9.09
n 399 n 399

r cr c 143 59 143 186E 21.15 E
n 399 n 3

× ×× ×
= = = = = =

× ×× ×
= = = = = =

× ×× ×
= = = = = =

×× × ×
= = = = =

2 52 4
24 25

3 1 3 2
31 32

3 3 3 4
33 34

3 5 4 1
35 41

66.66
99

r cr c 143 78 143 59E 27.95 E 21.15
n 399 n 399

r c r c30 17 30 59E 1.28 E 4.44
n 399 n 399

r c r c30 186 30 78E 13.98 E 5.86
n 399 n 399

r c r c30 59 17 17E 4.44 E
n 399 n 39

=

×× × ×
= = = = = =

× ×× ×
= = = = = =

× ×× ×
= = = = = =

× ×× ×
= = = = =

4 34 2
42 43

4 54 4
44 45

5 1 5 2
51 52

5 3 5 4
53 54

55

0.72
9

r cr c 17 59 17 186E 2.51 E 7.92
n 399 n 399

r cr c 17 78 17 59E 3.32 E 2.51
n 399 n 399

r c r c6 17 6 59E 0.43 E 1.48
n 399 n 399

r c r c6 186 6 78E 4.66 E 1.95
n 399 n 399

E

=

×× × ×
= = = = = =

×× × ×
= = = = = =

× ×× ×
= = = = = =

× ×× ×
= = = = = =

= 5 5 6 1
61

6 2 6 3
62 63

6 4 6 5
64 65

r c r c6 59 10 171.48 E 0.43
n 399 n 399

r c r c10 59 10 186E 1.48 E 4.66
n 399 n 399

r c r c10 78 10 59E 1.95 E 1.48
n 399 n 399

× ×× ×
= = = = =

× ×× ×
= = = = = =

× ×× ×
= = = = = =

 

 
Step 4  Calculation of statistic test  

( )2
r c

ij ij2

i 1 j 1 ij

O E
E= =

−
χ =∑∑  
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The results are as below. 
 

( ) ( ) ( ) ( ) ( )

( ) ( ) ( ) ( ) ( )

( ) ( ) ( ) ( )

2 2 2 2 2
2

2 2 2 2 2

2 2 2 2

3 8.22 19 28.54 86 89.97 48 37.73 37 28.54
8.22 28.54 89.97 37.73 28.54

9 6.09 26 21.15 67 66.66 25 27.95 16 21.15
6.09 21.15 66.66 27.95 21.15

1 1.28 8 4.44 16 13.98 3 5.86 2 4
1.28 4.44 13.98 5.86

− − − − −
χ = + + + +

− − − − −
+ + + + +

− − − − −
+ + + +

( )

( ) ( ) ( ) ( ) ( )

( ) ( ) ( ) ( ) ( )

( ) ( ) ( ) ( ) ( )

2

2 2 2 2 2

2 2 2 2 2

2 2 2 2 2

.44
4.44

2 0.72 5 2.51 8 7.92 1 3.32 1 2.51
0.72 2.51 7.92 3.32 2.51

1 0.43 0 1.48 4 4.66 1 1.95 0 1.48
0.43 1.48 4.66 1.95 1.48

1 0.43 1 1.48 5 4.66 0 1.95 3 1.48
0.43 1.48 4.66 1.95 1.48

38.204

+

− − − − −
+ + + + +

− − − − −
+ + + + +

− − − − −
+ + + +

=

 

 
Step 5   Find 2χ  from table 

  From  df = (r - 1) (c – 1)  =  (6 – 1) (5 – 1)  =  5×4   =   20 

  See table at dependent degree 20 and area 0.95 ( significant number is 

0.05)   

   So 2 31.4χ =  
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Step 6  Summary of assumption test 

 
 
   

Chi-square = 38.204 > 31.4   

  So, Negative result Ho   (Accepted Hi)   

  Conclusion Age had relationship with advanced recovery fee  

2 31.4χ =  

38.204 
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