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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
INSTRUMENT/
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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.

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

A 4
Proper used mobile phone management

A 4

Partnership Cooperation
e Collection system
e Mobile phone management trust

A

Deposit /refund

Advance Recovery Fee

A 4

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

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. Isan 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
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1.4 Objectives of the Study

The specific objects of the research were:

1.
2.
3.

To propose deposit/ refund of used mobile phones in Thailand
To propose advanced recovery fee in Thailand
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.

The advanced recycling fee is accepted by people in Thailand for mobile
phones waste management.

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.
whether advance recovery fee could be implemented for used mobile phones
management in Thailand.
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 I
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.
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Figure 2.1 Number of mobile phone subscribers in 2002 compared to 2007
Source: 1TU, 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%.

Million

I 28.29 (47.7%
24.74 (41.6%)

21.68 (36.7%

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).
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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).
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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 | Percentage
(Gram) 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 (Beryllilum) 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(lron) 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 P1 (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 Sl (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
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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)

Sample Make Model/Year Method | pH | Metal Concentration in
Number Leachate (mg/L)
Cu Fe Pb Zn
1 Motorola SWF4018DF J 1600178 (M.S.) 4.9 [ 0.01 43. 141. 6.
2 Motorola 80148WNBEA (M.S.) 50 | 0.11 87. 115. 04
3 Sprint QCP-2700 (M.S.) 5.0 | 0.00 5. 1.5 17.3
4 Motorola SWF2049A H7 41843A4C (M.S.) 4.9 |0.01 6. 1.6 3.0
5 Texas Inst | TI-36X Calculator (M.S.) 5.0 | 0.04 11. 0.8 1.0
6 Ericsson CR768 (M.S.) 50 |1.16 44. 115, 19.0
7 Nokia 2120 (M.S.) 6.3 | 0.00 2. 0.1 12.0
8 Nokia (b) 5160 (M.S.) 4.9 |0.03 a¥ ik 20.3
9 Nokia (p) 5160 (M.S.) 5.0 | 0.01 2. 2. 18.3
10 Motorola Piper 34106NNDPA/1996 (M.S.) 4.9 [ 000 107. 14 4.5
11 Motorola Piper 34106NNDPA/1996 (M.S.) 49 |000 93. 15 4.0
12 Motorola Piper 34106NNDPA/1996 (M.S.) 49 (000 119. 17. 4.1
13 Motorola Piper 34106NNDPA/1996 (M.S.) 49 | 000 113. 17. 2.7
14 Motorola Piper 34106NNDPA/1996 (M.S.) 49 | 000 125. 15, 3.1
15 Motorola Piper 34106 NNDPA/1996 (M.S.) 49 000 111. 16, 0.3
16 Motorola Piper 34106NNDPA/1996 (True) 49 | 000 109. 20. 3.5
17 Motorola Piper 34106NNDPA/1996 (True) 49 001 109. 21. 41
18 Motorola Piper 34106NNDPA/1996 (True) 49 001 97. 16. 3.1
19 Motorola Piper 34106NNDPA/1996 (True) 49 | 001 94 17. 3.1
20 Motorola Piper 34106NNDPA/1996 (True) 4.9 | 000 105. 20. 3.3
21 Motorola Piper 34106NNDPA/1996 (True) 49 |0.00 83 18. 2.5
22 Ericsson DF688/1997 (True) 5.5 | 0.01 7 4. 4.0
23 NEC MP5G1A-1A/1996 (True) 54 | 0.02 4 3. 7.0
24 Nokia 2160 EFR (True) 8.8 [ 0.00 01 0.0 0.2
25 Ericsson KHB668(2)/1997 (True) 56 | 008 14. 16. 7.7
26 Nokia 3390 (True) 5.0 [ 0.82 56. @0. 18.9
27 NEC DM2100 MP5G1B1-1A (True) 8.4 | 0.01 01 0.0 0.0
28 Nokia 5120i (True) 5.0 [ 0.08 56. 186. 16.0
29 Motorola Piper 76362NNDBA/1995 (True) 51 [0.00 121. 30. 3.1
30 Mitsubishi G100e/1996 (True) 5.1 ]10.00 20. 21 15.4
31 Qualcomm | QCP-820(2) (True) 52 | 0.03 147. 12 25.1
32 Ericsson KH&388/1997 (True) 54 | 0.01 17. 1.1 7.3
33 Qualcomm | QCP-820(1) (True) 5.0 | 0.00 06 15 205
34 Nokia 6160/1997 (True) 50 | 022 0.3 32. 12.8
35 Nokia 2180/1995 (True) 9.0 | 0.00 0.0 0. 0.1
36 NEC TR5E800-26B Portable (True) 5.0 | 0.02 0.1 65. 24
37 Motorola FR50/2001 (True) 5.0 | 0.01 0.3 6. 85.0
38 Nokia 918+ (True) 8.4 |0.00 0.0 0.0 0.1
39 LGIC LGP-2300W (True) 50 ]| 0.13 0.2 23. 54
40 Nokia 6160Qi (True) 50 | 017 0.3 31 13.4
41 Nokia 6160(2)/1997 (True) 5.0 | 0.06 04 16. 196
42 NEC MPEAF4-1APortable/1995 (True) 5.0 | 0.10 01 61. 151
43 Motorola Micro Elite TAC Lite Il (True) 5.0 | 0.00 21 21. 8.3
44 Motorola Ultra Classic (True) 5.0 | 0.00 0.1 24. 1.6
45 Motorola Profile 300 (True) 5.0 | 0.09 69 35. 0.7
46 Motorola 76254NNFDA/1991 (True) 4.9 1 0.35 6 47. 1.5
47 Motorola Micro TAC Elite(2) (True) 50 | 003 59 13. 6.8
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Table 2.2 Metal concentration in different phone types (without battery) (cont.)

Sample Make Model/Year Method | pH | Metal Concentration in
Number Leachate (mg/L)
Cu Fe Pb Zn
48 Motorola Micro TAC Elite (True) 50 | 005 78  18. 58
49 Qualcomm | QCP-820(3) (True) 50 | 0.00 74. 1.4 107
50 Motorola FO9HLD8415BG/1991 (True) 50 | 000 23. 48 15.7
51 Motorola FO9HGD8467CG/1989 (True) 50 | 006 20. 4o 15
52 Motorola 34106NNRSA/1995 (True) 50 | 001 66. 19 6.0
53 Nokia 2160EFR(2)/1994 (True) 49 [ 0.00 17 03 738

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)

Metal content and value
estimated for a
typical cell phone

Metal W' ) Value
Copper I B0.03
Silver .35 B0.06a
Ciold 0.024 B0.40
Palladiun 0.015 B0.13
Platinum 000034 R0.01

Total

Source: Sullivan, 2006
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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.



Fac.of Grad. Studies, Mahidol Univ. M.Sc.( Industrial Ecology) / 15

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).
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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.

Precious

oo

' o -

. | Coppel f o~ 8
XY= [ = B8] [V {0 H e 69
Shredding Emelting ,q_u,gaying Transpartation to ;u'liwihg; : P 5 pracats M

Smelting

primary smelter with oihar | .[
feedslock

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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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
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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).
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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 VVermont 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.

State | Status

Retailer Responsibility
California Cell Phone Recycling Act passed
(AB2901). To be implemented in July 1,
2006. Internet and brick-and-mortar
retailers freated equally.
Ilinois Cell Phone Recycling Act passed
(SB773) Bill very similar to CA’s Cell
Phone Recycling Act. Refailer must take
back phone at no cost to consumer.
Internet and brick-and-mortar retailers
treated equally. To be implemented in
July 1. 2006.
Iowa Bill introduced 3/10/05 (SF377). Retailer
responsible for the enforcement of
recycling plan of cell phones. A $100 per
day fine will be placed on stores without
a recycling plan. Still in active stage of
being passed.
Mississippi Bill died in Environmental Protection
Conservation, and Water Resources
Committee. but attempted a retail
responsibility approach.
Virginia Bill still in active phase (SB1317). Will
require retailers to have a recycling
system in place by July 1. 2007. Fines up
to $1000 will be placed on those without
a program.
New York Bill still in active phase (HB3390).
Retailers will be required to accept cell
phones for recycling.
Producer Responsibility

Wisconsin Bill passed (AB877). Requires producers
to finance collection and recovery of cell
phones (bill also covers TVs. monitors,
CPUs, printers, and scanners). Bill very
similar fo WEEE directive.
Vermont Bill still in active phase (HB212). Will
require producers to finance recycling
program. Will also require producers to
institute less harmful alternatives for
specific cell phone components.

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 I
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:
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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 scot
— = 033

~1-0
Total number 3
By
Average between 0.00-0.33 mean Low level
Average between 0.34-066 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.
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Highest score — Lowest score 5.1

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.
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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.

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 Percentage
(people) (%0)
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 Percentage
(people) (%0)
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 Percentage

(people) (%0)

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 Percentage

(people) (%)

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 Percentage
(people) (%0)
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 Percentage

(people) (%0)

20,001 - 25,000 baht 30 7.5

25,001 — 30,000 baht 13 33

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 Percentage
(people) (%)
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 Percentage

(people) (%0)
4,001 - 6,000 baht 78 19.5
6,001 — 8,000 baht 46 115
8,001 — 10,000 baht 59 14.8
10,001 — 12,000 baht Bil 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 ) 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.
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Table 4.7 Number and percentage of the respondents divided by the cause of

changing mobile phone

Cause Number | Percentage
(people) (%)
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
) Number Percentage
behavior
(people) (%)
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

_ Standard
Factor Lowest Highest Mean o
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
) Number Percentage
phone behavior
(people) (%)
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
) Number Percentage
behavior
(people) (%)
Never restriction 267 67.1
Ever restriction 81 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

) Standard
Factor Lowest Highest Mean o
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

_ Number Percentage
phone battery behavior
(people) (%)
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
) _ Number Percentage
mobile phones in storage
(people) (%)
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 | Percentage | Number | Percentage

(people) (%) (people) (%)

12. Can waste from mobile phone

and accessories such as deteriorated

340 85.2 59 14.8
body, battery, and adepter be
dumped in household garbage?
13. Mobile phone body, battery, and
accessories are dangerous waste 370 92.5 30 75
affected to our environment.
14. Mabile phone and accessories

331 82.8 69 17.3
can be separated and recycled.
15. You dump mobile phone

287 718 113 28.3

batteries in the provided bin?

16. You will wait to see the
provided bin for dumping the 213 53.3 187 46.8
deteriorated battery.

17. You have got suggestions from

manufacturer or dealer for dumping
_ 165 41.4 234 58.6

mobile phone, battery, and

accessories?

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

Understanding

Questions and Statements Mean
rate
12. Can waste from mobile phone and accessories
such as deteriorated body, battery, and adepter be 0.85 High
dumped in household garbage?
13. Mobile phone body, battery, and accessories are )
/ 0.93 High
dangerous waste affected to our environment.
14. Mobile phone and accessories can be separated )
0.83 High
and recycled.
15. You dump mobile phone batteries only in the )
_ ) 0.72 High
provided bin.
16. You wait to see the provided bin for dumping the
] ) 0.53 Moderate
deteriorated batteries.
17. You have got suggestions from manufacturer or
dealer for dumping mobile phone, battery, and 041 Moderate
accessories?
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.
results from part 3 in questionnaire, question number 18-26. The table shows opinions

of respondents in numbers and percentages.

Table 4.17 is a summary of

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 Not . Absolutely

agree e sure [pisalfee disagree
18. Should used mobile 49 129 76 100 46
phones have recovery fee?

(12.3) (32.3) (19) (25) (11.5)
19. Recovery fee system is
a good start of used 44 178 80 65 33
mobile phone management (11 (44.5) (20) (16.3) (8.3)
20. Recovery fee should 20 128 36 120 45
apply to consumers

(5) (32.1) (21.1) (30.1) (11.3)

21. Recovery fee should 58 201 63 50 25
apply as voluntary

(14.5) (50.4) (15.8) (13) (6.3)
22. Should deposit and
refund be applied to used 17 85 109 133 55
mobile phones 4.3) QL3 | @73) | (333) (13.8)
23. Deposit and refund
will affect the number of 49 153 11 60 26
used mobile phoneS n (12.3) (38.3) (27.8) (15) (6.5)
household storage
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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 . Absolutely
agree agree Not sure | Disagree disagree
used mobile phones
should be accessible. (30.6) (51.4) (11) (2.8) 4.3)
25. Point —of-return of
used mobile phones 103 218 36 22 20
should locate in mobile (25.8) (54.6) ©) (5.5) (5)
phone shop
26. Point —of-return of
used mobile phones 82 189 52 30 26
should be located in (20.6) (47.4) (13) (12.5) 6.5)
inconvenient store

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.



Fac.of Grad. Studies, Mahidol Univ. M.Sc.( Industrial Ecology) / 51

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
3.09 Moderate
fee?
19. Recovery fee system is a good start of
) 3.34 Moderate
used mobile phone management
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
) 2.69 Moderate
used mobile phones
23. Deposit and refund will affect the number
) ) 3.35 Moderate
of used mobile phones in household storage
24. Point —of-return of used mobile phones
4.01 favorable
should be accessible.
25. Point —of-return of used mobile phones
5:91 favorable
should locate in mobile phone shop
26. Point —of-return of used mobile phones
3.63 Moderate
should be located in inconvenient store
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.
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100

Less favorable Moderate ‘ Favorable

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 Percentage

(people) (%)

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 I 4.3
301 - 400 baht per mobile phone 6 1.5
More than 400 baht per mobile phone 10 2.5
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



Fac.of Grad. Studies, Mahidol Univ. M.Sc.( Industrial Ecology) / 55

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.
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To find the relationship between age and the advanced recovery fee.
Significant number was 0.05 and set the assumption as
Ho : Age does not have any relationship with the advanced recovery fee

H; : Age has a relationship with the advanced recovery fee

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

recovery fee
Asymp.Sig.
Statistic test value y p ’
(2-tailed)
Pearson Chi — Square 38.204 0.008

From table 4.20 the result showed negative on main assumption (Hp) 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.

100

90 86

80
70 |
60 -
50 -
40 1
30

20 16
8

10 1 o1 » 5
-3 — 4 3
o 1 . 2 2 )11 19 10 11 0
OEI : A:._b_'_l:i_l P P v

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

‘ O< 15years @15 - 20 years 021 - 30 years 031 - 40 years &> 41 years ‘

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

H; : 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
. Asymp.Sig.
Statistic test value )
(2-tailed)
Pearson Chi — Square 2.314 0.804

From table 4.21 the result showed positive on main assumption (Hp) 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.
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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
Ho : Education does not have any relationship with the advanced recovery fee

H; : 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
o Asymp.Sig.
Statistic test value _
(2-tailed)
Pearson Chi — Square 21.177 0.683

From table 4.22 the result showed positive on main assumption (Hg) 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
Ho : Occupation does not have any relationship with the advanced recovery fee

H; : 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

o Asymp.Sig.
Statistic test value _
(2-tailed)
Pearson Chi — Square 43.721 0.012

From table 4.23 the result showed negative on main assumption (Hp) 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.

80
70 6
60 -
50 - %
% 43
] o
40 / &
/ fLa
/ pia
EE
30 4 ” pis
Ey
|
20
Ey
T
10 A o
1:_-.:35 r{%ﬁ\ 333 3 3 3, 51
bae 0 0 OF=30 0 00 0 00
. LI LEJI_ETI B 7 Gl < Ll s Sl
<50 Baht 50-100 Baht 101-200 Baht 201-300 Baht 301-400 Baht > 400 Baht
‘D Government officer @ Officer O Business owner O Housewife B Student O Others ‘

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
Ho: Average income per month does not have any relationship with the advanced
recovery fee

Hi: Average income per month has a relationship with the advanced recovery fee



Suphattra Phisaisawat Results / 60

Table 4.24 Result in finding the relationship between average income per month

and the advanced recovery fee

o Asymp.Sig.
Statistic test value )
(2-tailed)
Pearson Chi — Square 47.986 0.353

From table 4.24 the result showed positive on main assumption (Hp) 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.
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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
Ho : Mobile phone cost does not have any relationship with the advanced recovery fee

H; : Mobile phone cost has a relationship with the advanced recovery fee



Fac.of Grad. Studies, Mahidol Univ. M.Sc.( Industrial Ecology) / 61

Table 4.25 Result in finding the relationship between mobile phone cost and the

advanced recovery fee

Asymp.Sig.
Statistic test Value Y p ’
(2-tailed)
Pearson Chi — Square 36.398 0.925

From table 4.25 the result showed positive on main assumption (Ho) 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 depositrrefund

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 58 145
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 28 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
Ho : Age does not have any relationship with the deposit
H; : Age has a relationship with the deposit
Table 4.27 Result in finding the relationship between age and the deposit

Asymp.Sig.
Statistic test Value y p ’
(2-tailed)
Pearson Chi — Square 24.839 0.208

From table 4.27 the result showed positive on main assumption (Ho) 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
Ho : Sex does not have any relationship with the deposit

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

Asymp.Sig.
Statistic test Value y p :
(2-tailed)
Pearson Chi — Square 5.573 0.35

From table 4.28 the result showed positive on main assumption (Hp) 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
Ho : Education does not have any relationship with the deposit

H; : Education has a relationship with the deposit

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

Asymp.Sig.
(2-tailed)
Pearson Chi — Square 30.027 0.223

Statistic test Value
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From table 4.29 the result showed positive on main assumption (Hp) 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
Ho : Occupation does not have any relationship with the deposit

H; : Occupation has a relationship with the deposit

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

Asymp.Sig.
Statistic test Value y p :
(2-tailed)
Pearson Chi — Square 39.334 0.034

From table 4.30 the result showed negative on main assumption (Ho) 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
Ho : Average income per month does not have any relationship with the deposit

H; : 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

Asymp.Sig.
Statistic test Value Y p :
(2-tailed)
Pearson Chi — Square 71.139 0.008

From table 4.31 the result showed negative on main assumption (Hp) 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
Ho : Mobile phone cost does not have any relationship with the deposit

H; : Mobile phone cost has a relationship with the deposit

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

deposit
Asymp.Sig.
Statistic test Value y p :
(2-tailed)
Pearson Chi — Square 39.656 0.853

From table 4.32 the result showed positive on main assumption (Hg) 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 v x
Sex x x
Education x x
Occupation v v
Income per month x v
Mobile phone cost x x

v’ = 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 in January 2009
designated areas

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 10% of mobile phone cost

designated areas




Suphattra Phisaisawat Results / 78

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 Less than10% of mobile phone cost
CENTER CO.,LTD
International Engineering Public 3-5% of mobile phone cost
Company Ltd.
The summary of mobile phone Less than 5% of mobile phone cost
retailers from the designated areas

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.
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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.

Role of government
® Regulator

® Set campaign on raising aware

® give incentive for cooperated

i Consumer Recycling
"""""" Producer Facilities
responsibility
“obit phone | Caips
i Producers

Producer responsibility organization
=== Money Flow > Response all collection system

. Product Flow > Response for transport cost

» Set campaign on raising aware

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.

Role of government

® Regulator

® Set campaign on raising aware

® give incentive for cooperated

1

< Mobile Recycli
ng
Consumer phone Facility
producer

|

===fp Money Flow

trust role

® Response all collection system

® Response for transport cost

===l Product Flow
® Set campaign on raising aware

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

i) 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

e 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.

e The future study should be done on the deep factors related to advanced
recovery fee and deposit/refund.

e The future study should be done on if advanced recovery fee is suitable for
being collected due to its’ financial benefit.

e The future study should be done in other part of the country in order to impose
it as a regulation.

e The future study should be done on other e-waste.

e The future study should be done on the cost and benefit of mobile phone waste

disposal.
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APPENDIX B

Example for Chi-square

Relationship between age and advanced recovery fee

Recovery fee Age (years old)
Total
(Baht) <15 16-20 21-30 31-40 > 40
<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 3 0 4 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
Ho : Age does not have any relationship with the advanced recovery fee

H; : Age has a relationship with the advanced recovery fee

Step 2 Significant number was 0.05 and set the assumption as

Step 3 Calculate E;

I XC;
From E; =
n
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Step 4

when r.

= Sum of roll i

C, =

The results are as below.

_rxc, 193x17

E. = =8.22
. 399
E, - rxc; 193x186 8997
n 399
Z - [ XCs 193x59 _ 2854
n 399
342 r,xC, _143x59 _ 2115
n 399
E, - XG4 _ 143x78 _ 705
n 399
£y r;xc, _30x17 _198
n 399
E, - r,xc, _ 30x186 _13.98
n 897
S r;xCs _ 30%59 _ 444
n 399
B\ r,xc, _17x59 551
n 399
E, - rxCy _ 17x78 _3132
n 399
£, =570 0T _ 543
n 399
E, - l;xC, _ 6x186 466
n 399
E, - s xXCs _ 6x59 _148
n 399
E,, - fexC, _ 10%59 _1.48
n 399
E,, - fexC, _ 10x78 105
n 399
Calculation of statistic test

: (Oij ‘Eij)2

Sum of column j

E
E.
=
E.
Es
Es
E,,
E.
Eus
Ess
Es,
Es,
Ee
Egs

E
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_xc, 193x59

= Frequency of expectation at roll i column j

=28.54

n 399

_nxc, 193x78 _3773
n 399

_hxc  143x17 _909
n 399

_fhxC, _ 143x186 _ 66.66
n 399

_hLxCy  143%x59 921 15
n

_LxC, 30><59:4.44
n 399

_hxc, 30X78:5.86
n 399

_nxe _ 17x17 —0.72
n 399

_nxc;  17x186 _ 792
n 399

_Ixe  17x59 _o51
n 399

_TxC, _ 6x59 148
n 399

_fsxc, _ 6x78 105
n 399

_fexc, 10x17 043
n 399

_TexCy _ 10x186 _ 466
n 399

_fexCs 1059 _1.48

n

399
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The results are as below.

(3-8.22)° +(19—28.54)2 +(86—89.97)2 +(48—37.73)2 +(37—28.54)2
8.22 2854 89.97 37.73 2854
(9-6.09)° +(26—21.15)2 +(67—66.66)2 +(25—27.95)2 +(16—21.15)2
6.09 2115 66.66 27.95 21.15

1-128)° (8-4.44)° (16-13.98)° (3-586) (2-4.44)
( 1.28) e 4.44) . 13.98 L 5.86) 4 4.44) '

2-072)° (5-251° (8-7.92)° (1-332)° (1-251)

( 0.72) . 2.51) . 7.92) . 3.32) - 2.51) "

(1-043)° N (0-1.48)° \ (4-4.66)° N (1-1.95)" f (0-1.48)°
0.43 1.48 4.66 1.95 1.48

(1-043)° N (1-1.48)° v (5-4.66)° N (0-1.95)° Y (3-1.48)°
0.43 1.48 4.66 1.95 1.48

= 38204

Step 5 Find y* from table
From df=(-1)(c-1) = (6-1)(5-1) = 5x4 = 20

See table at dependent degree 20 and area 0.95 ( significant number is
0.05)
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Fa cauile Valnes

for the
CTd - Square  Dastribafion
with ar reemree of Freedom \
Il‘l:—ot,,ef

I S e z ol zalzoll 2 z iz z z x
1 0.0000(0.0002(0.0010|0.0039)0.0158) 0.102 [ 0435 [ 1.32 | 271 384 | 302 | BE3 | 788 1008
2 0010000201 (00508 | 0,103 | 0.211 ) 0595 | 1.38 | 277 461 N ROt 9.21 10.6 138
3 00717 00115 | 0218 | 0.3532 | 0384 [ 1.21 237 411 f.23 TEL 9.33 113 128 163
4 0.207 | 0.287 ) 0484 ) 0711 | 1.0& 192 [ 330 [ 3.3 | 278 EN b 11.1 13.3 14.9 18.3
3 0412 | 0,334 | 0831 | 1.13 1.6l 2.67 433 | 6.63 9.24 181 12.8 15,1 16.7 20.3
3 D6%e | 0872 | 1.24 Lad | 220 3.43 3.33 | T.84 1006 126 14.4 16.8 18.3 22.3
7 0983 | 1.24 | 169 2.17 2.83 4.25 6.33 | 9.04 12.0 141 16.0 185 | 20.3 24.3
g 1.34 Led [ 218 2793 3.48 .07 [ 734 | 102 1.4 133 17.3 2001 | 22.0 26.1
9 173 208 [ 270 3.33 4.17 5.40 234 | 114 147 149 19.0 217 | 238 e
10 2.16 256 [ 3.23 394 | 487 674 [ 934 [ 125 16.0 183 205 232 | 252 | 2%m
11 260 305 [ 382 | 457 558 [ 758 10.3 137 17.3 197 214 247 | 268 ils
12 .07 357 | 440 523 .30 .44 11.3 14.8 18.3 230 233 26.2 | 283 329
13 3.57 411 | 3.01 588 | 704 | 230 12.3 16.0 13.8 244 | 247 270 298 343
14 407 466 [ 363 6,37 | 779 10.2 13.3 17.1 21.1 237 26.1 291 | 313 36.1
13 460 5,23 | 6.20 | 728 8.33 11.0 14.3 182 | 223 230 213 e | 328 EIN)
16 314 | 381 | B91 | 7.9 4.31 1159 15.3 19.4 [ 233 243 8.8 320 | 343 393
17 370 6.4l | 7.5 267 10.1 12.8 16.3 | 203 24.8 246 30.2 | 334 | 337 40.8
18 626 | 701 | 823 9.59 10.9 137 17.3 ] 214 26.0 239 315 348 | 372 | 425
3 684 | TA3 [ 891 10.1 11.7 14.6 18.3 | 227 272 m 2.9 36.2 | 386 438
I‘ P ey feeepetepepepeetepepentely | 31 4 | 542 | 376 | 400 | 453
21 g.03 .80 10.3 116 13.2 16.3 205 | 249 296 327 335 389 | 414 | 468
22 Bad | 854 | 110 12.3 14.0 172 | 213 | 260 1IN 359 LR 4005 | 428 485
23 9.26 1.2 | 117 13.1 14.8 18.1 223 | 271 320 352 | 381 41.6 | 442 | 437
A a aa ina 174 129 17 10 n i) el ] % acoA a0 A Az n A5 =19
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Step 6 Summary of assumption test

v> =314

Chi-square = 38.204 > 31.4
So, Negative result Ho (Accepted Hi)

Conclusion Age had relationship with advanced recovery fee
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