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CHAPTER 1 

INTRODUCTION 

1.1 BACKGROUND 

Due to rapid urbanization, solid waste management has become a significant 

global issue. Developing countries including ASEAN are dealing with increasing 

amounts of waste from electronic devices. These useless or unwanted parts are 

often called “Electronic waste or E-waste.” Tons of old computers, unused mobile 

phones and other devices are often taken to landfills and buried under the ground, 

but those old products contain a variety of hazardous substances and may leak 

toxic or poisonous chemicals. The amount of E-waste products has been rapidly 

increased because of economic growth and shortening life cycle of the products. 

One of E-waste problem in developing countries arises from the importation 

of electronic goods and used goods from developed countries but they are lack of 

how to deal with E-waste management. Limited safeguards, legislation, policies, 

regulations, technologies and enforcement of the safe disposal of E-waste have 

led to serious human health and environmental problems in these countries. 

Concern arises not just from the large volume of E-waste imported into developing 

countries but also with the large range of toxic chemicals associated with this 

E-waste. Considering the severity of human health and environmental problems, 

the project “Regional Workshop: ASEAN-Korea Dialogue for E-waste management” 

has been initiated to cope with the current and potential E-waste related problems 

ASEAN countries. Common situations and problems have been discussed and 

identified among the participants during the workshop. An agreement to develop 

a guideline for E-waste management based on ASEAN context has been reached, 

as a starting point for collaboration among the ASEAN countries and Korea,  

for future development of proper framework, supporting tools and initiatives 

for E-waste management in the region. The description of the project is as follow. 
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Project Title: 

Regional Workshop: ASEAN-Korea Dialogue for E-waste management 

Project Description: 

The project aims to setup a dialogue on E-waste situation and management 

of the ASEAN countries and Korea in order to identify problems in the region and 

develop a regional guideline handbook for E-waste management. Facts and 

information on situations, problems, practices and practical solutions is shared 

and discussed among the participants. Furthermore, best practices, polices, 

and mechanism of success cases will be also reviewed and discussed. Dialogue 

is setup to get more information, comments and recommendations. The obtained 

information is compiled and used to develop a guideline handbook for regional 

E-waste management between ASEAN members and Korea to support the 

economic relation of ASEAN- Republic of Korea Free Trade Agreement (AKFTA) 

Source of fund: 

ASEAN-Republic of Korea Cooperation Fund (AKCF) 

Project Coordinators: 

 Office of Industrial Economics (OIE), Ministry of Industry 

75/6 Rama VI Road, Rajathevee, Bangkok, Thailand 10400 
 

 Electrical and Electronics Institute (EEI) 

6th Floor, 57 Prasumen Rd. (Bang Lumphu), Chanasongkram, 

Pranakorn District, Bangkok, Thailand 10200 

1.2 OBJECTIVES 

 To facilitate, explore, and gather facts, information, knowledge, technology, 

experiences, and best practice of E-waste management, among ASEAN 

countries and Korea. 
 

 To build up cooperation and network of ASEAN countries and Korea in 

the area of E-waste management. 
 

 To develop guideline handbook for E-waste management within ASEAN 

countries and Korea.  
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1.3 SCOPE AND METHODOLOGY 

This handbook aims to provide ASEAN officials with regional guideline for 

E-waste management in ASEAN countries. The handbook in focused on finding 

current situations and common problems related to E-Waste among the ASEAN 

countries. Existing technologies, tools, guidelines, knowledge, and related standards, 

is also compiled as references material for using the handbook. As agreed by 

participants, the handbook should cover 3 main topics, including framework,  

supporting tools, and implementation guideline. The information in the handbook 

is obtained from the sources, which are: 

 Country Report 

Each participant is requested to provide information and submit 

a report, which is presented and discussed in the meeting to identify 

common needs of ASEAN. This need is used as the topics for further 

discussion and the development of the handbook. The contents of the 

country report as follows. 

Contents of Country Report 

Background information 
 Facts and information about E-waste situation in the country 

 How the E-waste is managed in the country? 

 Problems and concerns about the E-waste management in the country 

Case Study / Best Practice / Technology for handling E-waste 
 Description of case/project/technology/etc. 

 Scope of work 

 Method 

 Result 

 Lesson learnt 

Discussion and recommendation for development of regional guideline 
handbook for E-waste management 

References 

Appendix 
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 Literature Review 

Publicly-available information about ASEAN current status, 

guidelines, handbooks, standards and best practices, suitable and applicable 

for ASEAN context are reviewed and compiled as reference materials. 

 In-depth interview 

In-depth interview and fact finding with relevant organizations in 

selected ASEAN countries and Korea has been conducted. Three selected 

countries are Republic of Korea, Malaysia and Singapore. This is to 

gather facts, views and recommendations regarding lessons learned 

and best practices of E-waste management in selected ASEAN countries 

and Korea. Where possible, the project team will ask permission from 

these organizations to access and/or acquire a part of or the whole 

relevant reports on legislation, policies, regulations, technologies and 

E-waste management. 

 Dialogue and workshop 

A dialogue has been setup on February 12th - 18th, 2020 in 

Bangkok Thailand. Representatives from government sectors of all ASEAN 

countries, as well as experts from ASEAN and Korea are invited to 

participate, discuss, and share their views. The information and discussion 

is adopted for developing the guideline for E-Waste management. 

The drafted guideline handbook is reviewed by all country representatives. 

1.4 PARTICIPANTS 

 
Country Flag No. Title Name Position Organization 

1 Cambodia 
 

1 Mr. 
CHORN 

VANTHOU 
Director of Planning 
and Statistics 

Cooperation & ASEAN affairs, 

Ministry of Industry and Handicraft 

   2 Mr. 
SOPHAL 

DYAKANAL 
Senior Officer Department of Hazardous Substances 

Management, Ministry of Environment 

2 Indonesia 
 

3 Mr. 
DAGUS  RESMANA 

DJUANDA 
Section Head 

Metal Casting and Heat Treatment, 

Metal Industries Development Center, 

Ministry of Industry 

   4 Mrs. 
RAESHIFA 

DIANI  ALMY 
Researcher 

Industrial Standardization Center, 

Ministry of Industry 
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Country Flag No. Title Name Position Organization 

1 Cambodia 
 

1 Mr. 
CHORN 

VANTHOU 
Director of Planning 
and Statistics 

Cooperation & ASEAN affairs, 

Ministry of Industry and Handicraft 

   2 Mr. 
SOPHAL 

DYAKANAL 
Senior Officer Department of Hazardous Substances 

Management, Ministry of Environment 

2 Indonesia 
 

3 Mr. 
DAGUS  RESMANA 

DJUANDA 
Section Head 

Metal Casting and Heat Treatment, 

Metal Industries Development Center, 

Ministry of Industry 

   4 Mrs. 
RAESHIFA 

DIANI  ALMY 
Researcher 

Industrial Standardization Center, 

Ministry of Industry 
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Country Flag No. Title Name Position Organization 

3 Laos PDR 
 

5 Mr. 
PHETVIXAY 

KASERMSOUK 
Technical Officer 

Department of Industry and Handicraft, 

Ministry of Industry and Commerce 

   6 Mrs. 
PALINA 

KHOTPHOUTHONE 
Deputy director of 
division 

Pollution Control Department, 

Ministry of Natural Resources and 
Environment 

4 Malaysia 
 

7 Mr. 
TAN PANG 

YOONG 
Senior Principle 
Assistant Director 

Industry 4.0 unit, Ministry of 
International Trade and Industry 

   8 Mrs. 
MAZRIAH AYU BINTI  

ABU BAKAR 
Principal Assistant 
Director 

Hazardous Substances, Department 
of Environment, Ministry of Energy, 
Science, Technology, Environment 
and Climate Change 

5 Myanmar 
 

9 Ms. 
HTAR 

HTAR  YI 
Deputy Director 

Directorate of Industrial 
Collaboration, Ministry of Planning, 
Finance and Industry 

   10 Mr. 
HEIN 

LATT 
Assistant Director 

Pollution Control Division, 
Environment Conservation 
Department 

6 Vietnam 
 

11 Mrs. 
DINH  THI  HOANG 

YEN 
Principal Official 

Multilateral Trade Policy Department, 

Ministry of Industry and Trade 

   12 Mr. 
TRINH 

ANH DUC 
Acting Director 

Vietnam Atomic Energy Institute, 

Ministry of Science and Technology 

   13 Mr. 
NGUYEN  NHU 

TRUNG 
Official 

Waste Management Department  
Vietnam Environment Administration, 
Ministry of Natural Resources and 
Environment 

7 Thailand 
 

14 Dr. 
KANOKWAN 

KOMONWEERRAKET 
Scientist 

Department of Industrial Works, 

Ministry of Industry 

   15 Mr. 
SARAKORN 

AUKSORNKEAW 
Metallurgical 
Engineer 

Department of Primary Industries and 
Mines, Ministry of Industry 

   16 Mrs. NUCHANART  
LEELAKAHAKIT 

Environmentalist, 
Professional Level 

Waste and Hazardous Substance 
Management Division, 

Department of Pollution Control 

   17 Mr. 
JIRAWATR 

JIRAJARIYAVECH 
Deputy manager 

Water and Environment Institute for 
Sustainability, Federation of Thai 
Industries 

   18 Mr. 
UDOM 

SATIANRAPAPONG 
Vice President 

The Electrical, Electronics, Tele-
Communications and Allied Industries 
Club, Federation of Thai Industries 

   19 Ms. 
WIMONRAT 

SANTADVATANA 
International  
Coordinator Wongpanit International Co.,Ltd. 
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1.5 EXPERTS 

 Country Flag No. Title Name Position Organization 

1 Korea 1 Mr. 
SONG 

HYO TEAK 
Executive Director Korea Electronics Recycling 

Cooperative (KERC) 

  2 Mr. 
JUNG 

INSANG 

Manager 
Management 
Planning Team 

Korea Electronics Recycling 
Cooperative (KERC) 

2 Malaysia 
 

3 Mr. 
EL-FATATRY 

MOHAMED TAREK 
Founder & Managing 
Hero ERTH: E-Waste Recycling 

   4 Mrs. 
NAHED BEDIR 
ELSAYED 
MOHAMED ELETAIBI 

Co-Founder ERTH: E-Waste Recycling 

3 Thailand 
 

5 Dr. 
PANATE 

MANOMAIVIBOOL 
Assistant to the 
President 

Head of Circular Economy for 
Waste-free Thailand (CEWT) 
Research Group 

   6 Mr. 
PERMPONG 

PUMWISET 

Director of 
Environmental 
Health Promotion 
Division 

Nonthaburi Municipal 

Remark: Experts from Korea could not attend due to unpredictable situation. 

1.6 PROJECT IMPLEMENTING AGENCY 

 Office of Industrial Economics (OIE), Ministry of Industry 
 

1. Mr. Chalee  Khansiri  Senior Plan and Policy Analyst 
 

2. Ms. Thipchutha  Ruabyod Plan and Policy Analyst 
 

 Electrical and Electronics Institute (EEI) 
 

1. Dr. Surus  Tangpaitoon Vice President of industrial development 
 

2. Dr. Kittinan  Annanon Program Director 
 

3. Mr. Santidat  Junpoon Program Secretary 
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1.7 SITE VISIT ACTIVITIES 

         

1.8 FORMAT 

This handbook contains 5 chapter, which are 1) Introduction, 2) Review and 

update, 3) Guideline for framework development, 4) Supporting Tools and 

5) Implementation. A brief description of each chapter as follows. 

 Chapter 1 describes the main objectives, scope, methods, and sources 

of information, applied for the development of this handbook. 
 

 Chapter 2 reviews the E-waste management situations in ASEAN. 

The update ASEAN status on E-waste management issues are also 

reported in this chapter, using information from country report, 

discussion and reviews. Common problems and interests are concluded 

at the end of the chapter, as main focus for the development of hand book. 

There are 3 focused topics, which are 1) Development of legal framework, 

2) Supporting tools, and 3) Implementation, described in chapter 3-5. 
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 Chapter 3 describes the first focus, which is the development of legal 

framework. Referenced to the existing guidelines and handbooks,  

a general guideline for ASEAN has been concluded. The Guiding 

Principles to Develop E-waste Management Systems and Legislation is 

adopted is adopted from STEP and modified to suit ASEAN contexts. 
 

 Chapter 4 describes and compiles available supporting tools, which can 

be adopted and used for development of  the f ra mework and 

implantation of the E-waste management system for ASEAN. 
 

 Chapter 5 describes and reviews issues, encountered in the system 

development and implementation. This provides lesson learnt from existing 

developments, mostly in developing countries, for considerations in the 

design and implementation of E-waste management system in ASEAN. 

Finally, recommendations for implementation, from the discussion, 

are also presented. 
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CHAPTER 2: 

E-WASTE MANAGEMENT IN ASEAN 

2.1 REVIEW 

The Association of Southeast Asian Nations (ASEAN) started with five 

countries: Indonesia, Malaysia, Philippines, Singapore and Thailand in 1967 with the 

signing of the ASEAN Declaration (Bangkok Declaration). Today there are ten Member 

States with the addition of Brunei Darussalam in 1984, Vietnam in 1995, Lao PDR 

and Myanmar in 1997, and Cambodia in 1999. The aims of ASEAN according to 

the ASEAN Declaration are as follows: 

 To accelerate the economic growth, social progress and cultural 

development in the region through joint endeavors in the spirit of equality 

and partnership in order to strengthen the foundation for a prosperous 

and peaceful community of Southeast Asian Nations; 
 

 To promote regional peace and stability through abiding respect for 

justice and the rule of law in the relationship among countries of the 

region and adherence to the principles of the United Nations Charter; 
 

 To promote active collaboration and mutual assistance on matters of 

common interest in the economic, social, cultural, technical, scientific 

and administrative fields; 
 

 To provide assistance to each other in the form of training and research 

facilities in the educational, professional, technical and administrative 

spheres; 
 

 To collaborate more effectively for the greater utilization of their agriculture 

and industries, the expansion of their trade, including the study of the 

problems of international commodity trade, the improvement of their  

transportation and communications facilities and the raising of the living 

standards of their peoples; 
 

 To promote Southeast Asian studies; and  
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 To maintain close and beneficial cooperation with existing international 

and regional organizations with similar aims and purposes, and explore 

all avenues for even closer cooperation among themselves (ASEAN 2020). 

However, unlike the European Union (EU), ASEAN does not have the 

authority to enact a legal framework for environmental governance. (Ibitz 2012)  
Even though electronic waste (E-waste) is a growing concern in the region, there 

is no common framework like the WEEE and RoHS Directives in Europe. So far 

only Vietnam has an extended producer responsibility (EPR) law that requires the 

producers to take back and recycle E-waste. Other countries have voluntary 

initiatives or are in a process of drafting a specific law for E-waste management. 

A desktop research finds that data availability varies greatly across ASEAN 

Member States. Information in Brunei Darussalam, Lao PDR, and Myanmar is 

almost non-existent. Anecdotal evidences are available in Cambodia, Indonesia, 

Malaysia, and the Philippines owing to the work of international aid agencies such 

as KOICA and JICA and initiatives by individual producers. Due to availability and 

accessibility, data from quantitative studies, e.g. E-waste inventory and material 

flow analysis (MFA), from Thailand will be used to supplement the qualitative 

narratives and case studies. For policy development, only Singapore and Vietnam 

seem to have a concrete plan to develop nationwide EPR programs. 

Table 2.1 summarizes basic information about the E-waste in ASEAN 

Member States based on a study by the United Nations University (UNU). In the study, 

Honda and colleagues (2016) used a population-income model to estimate the 

amount of E-waste arising in seven countries in the region. They also compared 

the results with other inventory studies. The UNU estimates were rather close to 

the national inventories in Thailand and Vietnam. But, previous works in Malaysia 

and the Philippines predicted a much higher level of E-waste generation while a 

study in Cambodia showed an unlikely declining trend of E-waste. The readers 

should note that these inventory studies had different scope, models and assumptions. 

Their results might not be comparable. 
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Table 2.1 - Basic information about E-waste in ASEAN Member States

Countries 
Population 
(in million) 

GDP per capita 
(USD) 

E-waste arising 
(tons in 2014) 

E-waste generation rate 
(kg/person*year) 

Brunei Darussalam 0.41 42,239 n/a n/a 

Cambodia 15.27 1,104 16,093 1.1 

Indonesia 255.13 3,404 745,231 2.9 

Laos PDR 6.58 1,697 n/a n/a 

Malaysia 30.23 11,062 250,000 7.8 

Myanmar 51.92 1,270 n/a n/a 

Philippines 100.10 2,913 125,000 1.3 

Singapore 5.45 55,568 109,477 19.5 

Thailand 68.41 5,550 418,685 6.1 

Vietnam 92.55 2,073 115,000 1.3 

Source: Honda et al. (2016) 

There were several voluntary initiatives in ASEAN led by producers,  

retailers and development agencies to take back and recycle E-waste. Table 2.2 

lists some notable examples. It can be seen that the ICT sector was somewhat 

more proactive than the rest in the industries. This might be a result of the sector 

being target by NGOs such as Greenpeace’s green electronics guide which  

demanded a global take-back policy from major ICT producers. Similar services 

were also more common in B2B market as part of the asset management or  

leasing contracts. However, most initiatives did not report the results making it  

difficult to assess their effectiveness. 

Table 2.2 - Voluntary take-back initiatives in ASEAN. 

Countries Voluntary Take-back Initiatives 

Brunei Darussalam  Take-back initiatives by NGOs and private sector on ad hoc basis. 

Indonesia  Nokia offers to take back old handsets of any brands at its stores for recycling 

free of charge. 

 HP offers to take back old computing equipment such as personal computers, 

laptops, computer monitors, handheld devices, notebooks, servers, printers, 

scanners, fax machines and digital cameras of any brands from corporate clients. 

 Toshiba offers to take back old computers, batteries and packaging of any 

brands at its service centers for any user purchasing a new Toshiba Notebook. 
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Countries Voluntary Take-back Initiatives 

Malaysia  Pikom (the national ICT Association of Malaysia) and the Department of Environment 

installs more than 400 E-waste collection points in government agencies, offices, 

residential areas and university campuses. 

 Dell Malaysia Recycling Program offers to take back old computing equipment of 

any brands for its users and in 2005 cooperated with Sunshine Supermarkets to 

provide shopping vouchers to those who returned old PCs. 

 Nokia Malaysia Take-back Scheme installs recycling bins for old mobile phones, 

batteries and accessories of any brands. 

 HP Planet Partners Program Supplies Return & Recycling offers to take back old 

computing equipment, printing supplies, rechargeable batteries and other items. 

 Apple Recycling in Malaysia organizes local community events to take back 

unwanted electronic equipment and offers rebates from recycling old Apple 

products when purchasing new Apple items. 

 Toshiba offers to take back computers free of charge. 

Singapore  Nokia, Motorola and SingTel offers to take back old handsets of any brands at its 

stores for recycling free of charge. 

 HP offers to take back old computing equipment such as personal computers, 

laptops, computer monitors, handheld devices, notebooks, servers, printers, 

scanners, fax machines and digital cameras of any brands from corporate clients. 

 Panasonic’s Heartland E-waste Recycling Program launched a 6-month trial with 

local authorities and retailer sites. 

 Dell and Fujitsu were given as references for voluntary take-back schemes. 

 Apple has contracted TES-AMM (Singapore) Pte Ltd to collect and recycle E-waste. 

Apple audits the practices of TES-AMM to ensure it meets Apple’s standards. 

 DHL, StarHub and TES-AMM signed MOU for voluntary WEEE program RENEW. 

 Project Homecoming, which is a joint multi-brand ink and toner cartridge 

recycling initiative led by Brother, Canon, Dell and Epson, and supported by 

recycler TES- AMM, the National Library Board (NLB) and NEA. 

 Fuji Xerox collects used printers and cartridges from customers’ offices for 

recycling and also recycles its own printing equipment. 

Thailand  Nokia and TES-AMM supported Chula Loves the Earth to collect old mobile phones 

and accessories of any brands. 

 Major network provider’s partners with TES-AMM to offer free take-back program 

at their stores. 

 Toshiba Lighting and Phillips offered free take back for lighting equipment for 

corporate clients and local governments.  

Vietnam  “Vietnam Recycles” is run by the Vietnam Recycling Platform (VRP), a 

consortium of leading manufacturers founded by Apple and HP. 

Source: Sagis EPR. 
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The production of electrical and electronic equipment has played an important 

role in the economy of several ASEAN countries. For example, in Thailand the 

industries were a major export sector accounting for one-third of the country’s total 

exports and employed about half a million workers. 

The region serves as assembly hubs for a global production. The availability 

of low-cost, semi-skilled workforce and the privilege foreign investment packages 

have encouraged many direct foreign investments from global brands and joint  

ventures. However, most manufacturers are only subcontractors to export-oriented 

companies abroad. The industries in ASEAN lag behind in terms of product design 

and research and development (R&D). There are few domestic brands for electrical 

and electronic equipment. With exception of the market for personal computers 

that has a strong presence of assembled products, the market landscape in ASEAN 

is dominated by Japanese and Korean brands (Honda et al. 2016, Manomaivibool 

et al. 2009). A recent phenomenon is an increasing popularity of Chinese products 

due to the price competitiveness. 

This structure of the industries has some implications to the management 

of E-waste (Manomaivibool et al. 2009). On one hand, mass production has been 

a driving force for the establishment of recycling facilities in countries like Malaysia 

and Thailand. Residues from production including rejected outputs and obsolete 

inventories have high material value and become a main supply of E-waste to the 

authorized treatment facilities (ATFs). On the other hand, a lack of design capacity 

might prove to be a challenge as previous studies found that the presence of R&D 

facilities might be a necessary condition for physical engagement of producers in 

the end-of-life management.  

Figure 2.1 shows typical flows of E-waste in the region. This is based on 

the most up to date material flow analysis (MFA) in Thailand in 2018. It was estimated 

that post-consumer E-waste was 81% of the total E-waste arising. The other 19% 

were industrial wastes. The post-consumer waste flowed to 3 different channels: 

1) sold for reuse, 2) sold for recycling, and 3) thrown away as waste. The first 

channel was for many of the equipment still in good conditions, functional, or 

could be repaired. The holders of these items might donate or sell them to  

repair shops. But, not all of the 111,589 tons that went to this channel got reused.  
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As the survey shows that there was a limited demand for used products 

among Thai consumers, it was estimated that only 5,185 tons or 4.65% of the 

WEEE generation could have a second life. The second channel was 

therefore the largest flow accounting for 85.47% of the WEEE generation 

combining the 141,717 tons that were sold directly to waste dealers and the other 

106,404 tons that were resold from the first channel. Most of the other 36,982 tons 

that were thrown away consisted of HHW, i.e. waste lamps and spent batteries. 

 
Figure 2.1 Material flow analysis of WEEE in Thailand, 2017/2018 

Other studies also find that the end-of-life management of E-waste in ASEAN 

has been dominated by the informal sector. The informal sector consists of myriad 

of small workshops and traders who cannibalize on saleable parts and materials 

in E-waste. A study by UNIDO (2015) in Cambodia identified various types of actors 

in the informal sector: 

 Retail businesses: 

New EEE represent two-thirds of all EEE retail sales. Mobile phones 

are the most sold category of both new EEE and UEEE. While new 

products come mainly from wholesalers (97.4% of retail businesses), 

UEEE are mostly supplied by households, which are also the main 

customers for both new EEE and UEEE. 
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 Repair businesses: 

Most of the staff at repair businesses is males (86.3% of the 

average number of staff). Households are the main customers for repair 

services (88.2% of the customers) and mobile phones and televisions 

are the most commonly repaired items. Repair businesses generate 

an average of 25.9 kg of E-waste monthly (median: 1 kg monthly), which 

is either sold, disposed of in municipal dumpsites (32.2% of the  

businesses choose this way), or burned (16.8% of the businesses). 

Businesses in the EEE repair sector observed an increase in their 

activity (42.9% of the respondents) and expect their work to increase 

even more in the future (49.5%), which shows the recent popularity of 

EEE repair services in Cambodia. 

 Collection businesses: 

Waste-pickers constitute the primary and most informal part of 

the E-waste collection system in Cambodia. 95% of them never received 

any training. They collect all kinds of E-waste (televisions being the most 

collected among the six project items category), mainly from households 

(84.5% of the E-waste collected), and sell to dismantlers (81.6% of the 

E-waste is sold to scrap yards). They have observed a decrease in the 

amount of E-waste being collected monthly, primarily because of  

increased competition. 

 Dismantling businesses:  

Dismantlers get E-waste primarily from collectors (68.7% of their 

supplies) and re-sell the recyclable parts to larger scrap yards (78.2% of 

the dismantled parts), which export them abroad. Dismantling generates 

E-waste residue, which is primarily disposed of in municipal dumpsites 

(89%) or burned. In correlation with the decreasing E-waste volumes 

observed by waste-pickers, dismantlers also observe a decrease in 

their activities. 
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Problems of E-waste management in ASEAN 

1) A lack of legal framework or a clear guideline for E-waste management. 

Most initiatives are piecemeal and do not have visible impacts. Countries like  

Thailand and the Philippines have spent years drafting a legal f ramework for 

the management of E-waste. Even in Vietnam where there is a specific law, 

the implementation details were missing rendering it ineffective. 

2) A lack of basic waste management infrastructure. With an exception of 

Singapore, other countries do not have a sound waste management system. 

Source separation is not institutionalized and many areas are left unserved.  

Low-value E-waste might end up in open dumps or open burning causing the releases 

of toxic chemicals. 

3) Backyard recycling. High-Value E-waste is traded in the informal sector. 

Although actors in the informal sector have a great skills and experiences in finding 

valuable materials, they lacked occupational, health and safety trainings and 

proper equipment. They therefore, expose themselves and others to the hazards. 

Acid bathing of printed circuit boards, open burning of cables and wires, breaking 

CRT, and the releases of refrigerants are among the top polluting activities from 

E-waste workshops. Figure 2.2 shows residues from backyard recycling in a local 

dumpsite in the Northeast of Thailand. 

 
Source: P. Manomaivibool (2018) 

Figure 2.2 Broken CRT glass and residues from open burning 

in the dumpsite in Thailand. 
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4) Imports of E-waste. While the mechanisms of the Basel Convention control 

the movement of E-waste, there are problems of mislabeling E-waste as second-hand 

products or other recyclables like plastic or metal scarps. Figure 2.3 shows a raid 

led by police in 2018 on recycling facilities owned by Chinese nationalities in  

Chachoengsao Province, Thailand. The facility violated several laws and procedures 

to handle imported electronic scarps. 

 
Source: Post Today (2018) 

Figure 2.3 Police raid on an E-waste recycling facility in Thailand 

E-waste Management Technologies in ASEAN 

The recycling WEEE starts with sorting and disassembly it into main parts. 

Parts of WEEE contain not only recyclable materials like metals, plastics, glass and 

others but also hazardous substances that can cause damages to the environment. 

Parts with hazardous substances must be separated for special treatment.  

The top priorities of WEEE recycling are to recover materials and to stop toxic 

chemicals from contaminating our environment. 

The UNEP-DTIE-IETC’s report (2007) has grouped recycling technologies 

according to the 3 levels of WEEE treatment: 

 The first level treatment involves manual dismantling of WEEE. It can 

be further divided into 3 stages. In the first stage, all liquids and gases 

are removed. In the second stage, equipment is disassembled into parts. 
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In the third stage, parts containing hazardous substances or precious 

metals are segregated for further processing. The outputs from this 

level of treatment are parts of WEEE such as printed circuit boards, 

electric wires, metal parts, plastic parts, and glass parts. Parts containing 

hazardous substances such as CFC, Hg-containing switches, CRT displays, 

and capacitors will be separated for treatment before safe disposal. 
 

 The second level treatment focuses on the segregation of parts obtained 

from the first level. Machines such as hammers and shredders are used 

for size reduction. The materials then go through a series of sorting 

techniques such as electromagnetic separation, eddy current separation, 

density separation, etc. The treatment of CRT and LCD displays and 

ink cartridges is also in this level. The outputs from this level of treatment 

are ferrous metal scraps, non-ferrous metal scraps, precious metal scraps, 

and plastic scraps. The plastic scraps can be further classified into 

different types of plastics and those containing flame retardants. 
 

 The third level treatment reprocesses the scraps and turns them back 

into raw materials. This level involves different metallurgical technologies 

such as pyro-metallurgical, hydrometallurgical and electrochemical 

processes. Outputs are different types of plastics, steel, copper, aluminum, 

and other precious metals with high purity. 

Table 2.3 compares the E-waste management technologies in selected 

ASEAN countries. It can be seen that manual dismantling dominates the first level 

treatment. Countries with mass production of electrical and electronic equipment 

like Malaysia and Thailand can have a few facilities with semi-automatic processes 

at the second level of treatment. But, most of these facilities handle mainly 

industrial waste and may not be fully equipped to dismantle and pre-treat 

post-consumer E-waste. Only handfuls of facilities that can reprocess materials 

back from E-waste are available in the region. Singapore is the only one with 

intermediate technologies that can extract other precious metals beside gold and 

copper from E-waste.  
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Table 2.3 Levels of E-waste management technologies in selected 
ASEAN countries 

Countries Level Description 

Cambodia 1 Dismantling and recycling take place largely in the informal sector, mostly 

manually. Few repair shops and recyclers in Phnom Penh use pumping 

machines to extract gases from air conditioners and refrigerators. No formal 

E-waste recycling facilities exist. A “repair and recycling shop” is a kind of a 

second-hand shop; they buy used equipment for repair and resale, including 

components and parts that can be used as spares. However, they do not 

engage in material recovery activities.  

Indonesia 1, 2, (3) Informal classifiers are involved in manual dismantling and reusing components, 

which is hazardous to health. Unusable parts are dumped into landfills or 

incinerated. The classified and sorted items are then recycled for material 

recovery by processors and recyclers. Three formal recyclers are reported to 

have reconditioning and smelting facilities in Java, and there is one dismantling 

facility and a few smelting facilities in Batam Island.  

Lao PDR 1, 2 In 2016, there were 13 E-waste recycling factories; most of the E-waste 

recycling factories are small and medium scale. There are two types of E-waste 

recycling processes in Laos, the first process is the separation of value metal, 

plastic, cable and others by hand, and the second process is the melting of the 

circuit board. The main product of E-waste recycling is copper, aluminum, 

ferrous, plastic, lead and others. 

Malaysia 1, 2, 3 There are two types of formal E-waste facilities: a full recovery facility and a 

partial recovery facility. Although there is no clear definition to distinguish 

between the two, a full recovery facility is capable of dismantling of E-waste, 

crushing and segregating recyclable materials and recovering precious metals 

by hydrometallurgy. A partial recovery facility is capable of one or some of 

those operations. There are 138 E-waste recovery facilities with a total capacity 

to handle 288,000 tons/year. Of these, 39 are full recovery facilities, and 98 are 

the partial recovery facilities as of November 2015. Informal recyclers are also 

engaged in dismantling and metal recovery operations. 

Philippines 1, 2 There are limited formal processing facilities for dismantling, sorting,  

segregating and compacting E-waste, though many are being developed. They 

export the fractions to other countries for final smelting and material recovery. 

Backyard practices include dismantling and metal recycling/recovery using 

manual techniques and rudimentary processes. Treatment, Storage and 

Disposal (TSD) facilities for hazardous wastes also accept E-waste for final 

disposal. As of December 2014, there were 20 TSDFs in the Philippines. 
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Countries Level Description 

Singapore 1, 2, 3 Several privately-owned companies e.g., TES-AMM, Cimelia Resources have 

their recycling facilities in Singapore, particularly for the recovery and refining 

of precious metals. Other E-waste fractions that cannot be processed 

domestically are exported. 

Thailand 1, 2, (3) There are formal E-waste recycling/dismantling facilities permitted to 

recycle E-waste in Thailand. Factories use manual techniques and simple tools 

to dismantle E-waste, as they lack formal dismantling technology. Only limited 

metal recovery is achieved in Thailand, mainly iron, copper and aluminum.  

Vietnam 1, 2 Vietnam has an active repair and refurbishment market; however, the country 

currently does not have the technical capacity to treat E-waste on a large 

scale. Only 15 companies are authorized to recycle E-waste, and the quantity 

of waste input received (around 2.5 tons per day) is significantly below the 

capacity for plants to operate profitably. Most of the E-waste is manually 

recycled in approximately 90 craft villages, which use manual techniques to sort, 

pre-process,  melt  and cast the metals from E-waste. The Urban 

Environment Company (URENCO) is a state-owned company in each 

province/city that is responsible for collecting and treating waste in Vietnam. 

URENCO in Hanoi has treated E-waste on an experimental basis since 2009.  

Source: Honda et al. (2016), Sagis EPR, Workshop 

E-waste Management Laws in ASEAN 

Table 2.4 compares the E-waste management laws (or lack thereof) in 

selected ASEAN countries. It can be seen that only Vietnam has a specific framework 

for the management of E-waste despite some problems in the implementation. 

Others are working on draft laws to establish an EPR system or manage it under 

the existing environmental protection or solid waste management laws. 

Table 2.4 Levels of law and regulations in selected ASEAN countries 

Countries Legal Framework 

Brunei Darussalam 

 
 There is no specific legal framework. Since 2011, disposal of E-waste at landfill is 

not allowed. Take-back initiative by NGOs and private sector on ad hoc basis. 

There is no data on quantity of generation of E-waste. 

Cambodia  There is no specific legal framework. But, the Ministry of Environment to issue the 

Sub-decree on Management of E-wastes in February 2016. The Sub-Decree requires 

EEE repair shops, E-waste traders and EEE manufacturers among others to be 

authorized and to collect data on E-waste related activities. 

 There are various measures to restrict or prohibit the import of E-waste and used 

products but the enforcement is lacking. 
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products but the enforcement is lacking. 
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Countries Legal Framework 

Indonesia  There is no specific legal framework. But, the 2008 Law on Municipal Solid Waste 

Management provides the legal framework for producer responsibility for  

non-hazardous wastes. An implementing regulation was adopted in Oct 2012.  

It obliges producers of products using packaging that decompose with difficulty to 

take-back, recycle and recover the packaging waste. 

 E-waste was classified as hazardous waste under the Law on Environmental 

Protection and Management (2009). 

 There are number of regulations to control the imports of new and used cell phones, 

tablet and computers by Ministry of Trade.  

Lao PDR  There is no specific legal framework. 

 E-waste is under the Environmental Protection Law (1999) but there is a problem 

with enforcement.  

Malaysia  There is no specific legal framework. 

 E-waste is under the 2007 Solid Waste and Public Cleansing Management Act.  

The Act establishes the legal basis for implementing producer responsibility through 

product take-back and/or deposit funds. Since 2009, the Department of Environment 

has been in the process of assessing the suitability of various producer  

responsibility instruments to be introduced through implementing regulations under 

the Act and has supported various pilot projects. However, draft E-waste legislation 

has never appeared. In Apr-17, the Minister of Natural Resources and Environment 

announced that the Government plans to introduce a bill to manage disposal of 

WEEE in 2018. 

Myanmar  There is no data on quantity of generation of E-waste. There is no specific legal 

framework for E-waste management but E-waste is controlled under Basel Convention. 

Singapore  There is no specific legal framework. 

 But, E-waste was one of the three target waste streams in the Zero Waste  

Masterplan (2020-2030). 

 A draft Resource Sustainability Bill would implement the Masterplan. The Bill contains: 

 The framework for EPR regime for WEEE as described in the Masterplan; 

 Reporting and waste management plan submission requirements for  

packaging producers; 

 Obligations for public establishments and large commercial and industrial 

spaces to segregate and treat food waste. 

 There is an EU-RoHS-like restriction since 1 June 2017 after the amendment to the 

Environmental Protection and Management Act in 2016.  

Philippines   There is no specific legal framework. But, there have been several bills proposing 

E-waste management systems. 

 In 2010, two draft acts were introduced to the Senate. The Draft Act on ‘E-waste 

and Cellular Phones Recycling’ – introduced by Senator Antonio F. Trillanes 

proposed to hold producers of video display devices responsible for meeting 

collection (and recycling) targets set by the government, which could be met 

through the collection of a number of other WEEE as well. The other draft 

sponsored by Senator Miriam Defensor Santiago introduced the Draft ‘Computer 

Recovery and Collection Act’, proposing to hold producers of computers responsible 

for implementing approved recovery plans but does not mention collection targets.  
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Countries Legal Framework 

Philippines   In 2016, another Bill of a 'Electrical and Electronic Equipment Waste Disposal Act' 

was introduced by Scott Davies S. Lanete proposing that manufacturers and sellers 

of electronic devices must provide a way for customers to dispose of their old EEE 

when the manufacturers or sellers sell them a new version of the same or 

practically the same item regardless of brands and function. 

 A 2013 amendment to the implementing rules of the Hazardous Substances Act 

(new item) which was originally scheduled to come into force in early 2009, classed 

non-disassembled E-waste as hazardous and as such subjects its generators to 

registration and reporting obligations. WEEE can fall into two hazardous waste 

classes. Households are required to bring their special (hazardous) wastes to 

municipal collection points (referred to as Material Recovery Facilities - MRFs). 

Municipalities (specifically barangays, the smallest local administrative unit) must 

establish MRFs. MRFs will be required to register as waste generator as well as 

storage facility. 

Thailand  There is no specific legal framework. 

 Pollution Control Department (PCD) has been working on several drafts under the 

National Integrated Strategy for the Management of Waste Electrical and Electronic 

Equipment to enact an EPR law but without success. 

 There is a voluntary standard on the restrictions on the use of hazardous  

substances (RoHS) in equipment. 

 Conditions and quotas are also set for imports of E-waste but there are loopholes in 

the enforcement. 

Vietnam  Prime Ministerial Decision 50/2013, effective since January 2015, obliges the 

producers to be responsible for E-waste management. However, few implementation 

activities followed. 

 Prime Ministerial Decision 16/2015 was issued and replaced Decision 50/2013. 

It clarified some producer obligations and compliance options. It also required retailers 

and distributors to cooperate with producers' take-back activities from July 2015. 

However, key elements to trigger implementation remained missing, such as 

collection targets, quantitative targets for collection infrastructure as well as detailed 

reporting requirements. 

 In October 2017 Circular 34/2017/TT-BTNMT at last required the Vietnam 

Environment Administration (VEA) to establish a database of obligated producers, 

collection points and annual POM and collection volumes. It further detailed 

technical and management requirements for collection points, transport and 

storage and provided form sheets for the annual reporting by producers, collection 

point operators and treatment facilities. 

Source: Sagis EPR / Workshop 
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2.2 ASEAN COUNTRY REPORTS 
Updated information is also obtained from country reports provided by the 

country representatives. The full version of country reports are available at: 

http://bioie.oie.go.th/oieqrcode/qrfile.php?track=oie621360278 (Workshop 2020) 

1) Brunei Darussalam 
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2) Cambodia  

There is currently a high level of transboundary, often illegal, movement of 

E-waste into Cambodia for dismantling for cheaper labor and export to China, 

Thailand or Vietnam, because the environmentally responsible E-waste management 

options are highly technological and require high financial investment. 

As one of the importing countries both new and used electrical and 

electronic equipment, Cambodia is facing serious E-waste problems resulting from 

both growing domestic generation and foreign imports. Most of E-waste recycling 

activities in Cambodia are carried out by informal sector. The businesses are  

largely unregulated and the process of recovering valuable materials takes place 

in small workshops using simple recycling methods. The main components of 

interest for recyclers are materials containing copper (wires and cables, CRT yokes), 

steel (internal computer frames, power supply housings, printer parts), plastics 

(housings of computers, printers, faxes, phones, monitors), aluminum (printer parts), 

printer toners and printed circuit boards. 

In the country, take-back and transporting systems by retailers/producers 

are not existed. Municipal collection and transportation systems for hazardous waste, 

such as E-waste, in the country are inclusive. So the informal EEE dismantlers 

have their own system for collection and transportation due to the using of existing 

municipal solid waste collection and transporting systems are limited usage of 

existing municipal solid waste collection and transporting systems. 

E-waste is very often disposed mixed with other municipal wastes in the 

public trash bins and usually is collected by informal waste pickers using pushcarts 

for transporting the refuse. In second case, waste collecting truck company collects 

E-waste residues from the trash bins for disposal at waste dump site. Sometimes 

dismantler’s in the informal sector are seen using their vehicles to transport 

E-waste from the point of generation to the junkshop or for the place of dismantling. 

The Angkor Research and Consulting Ltd Report indicated that interviewed 

waste pickers mostly have never attended any training course towards waste collection 

and collection system, health precaution/prevention, etc. Except 5% interviewed 

waste pickers attended the training course which relevant to their job. 

  



24 Guideline handbook for E-waste management within ASEAN and Korea 
 

2) Cambodia  

There is currently a high level of transboundary, often illegal, movement of 

E-waste into Cambodia for dismantling for cheaper labor and export to China, 

Thailand or Vietnam, because the environmentally responsible E-waste management 

options are highly technological and require high financial investment. 

As one of the importing countries both new and used electrical and 

electronic equipment, Cambodia is facing serious E-waste problems resulting from 

both growing domestic generation and foreign imports. Most of E-waste recycling 

activities in Cambodia are carried out by informal sector. The businesses are  

largely unregulated and the process of recovering valuable materials takes place 

in small workshops using simple recycling methods. The main components of 

interest for recyclers are materials containing copper (wires and cables, CRT yokes), 

steel (internal computer frames, power supply housings, printer parts), plastics 

(housings of computers, printers, faxes, phones, monitors), aluminum (printer parts), 

printer toners and printed circuit boards. 

In the country, take-back and transporting systems by retailers/producers 

are not existed. Municipal collection and transportation systems for hazardous waste, 

such as E-waste, in the country are inclusive. So the informal EEE dismantlers 

have their own system for collection and transportation due to the using of existing 

municipal solid waste collection and transporting systems are limited usage of 

existing municipal solid waste collection and transporting systems. 

E-waste is very often disposed mixed with other municipal wastes in the 

public trash bins and usually is collected by informal waste pickers using pushcarts 

for transporting the refuse. In second case, waste collecting truck company collects 

E-waste residues from the trash bins for disposal at waste dump site. Sometimes 

dismantler’s in the informal sector are seen using their vehicles to transport 

E-waste from the point of generation to the junkshop or for the place of dismantling. 

The Angkor Research and Consulting Ltd Report indicated that interviewed 

waste pickers mostly have never attended any training course towards waste collection 

and collection system, health precaution/prevention, etc. Except 5% interviewed 

waste pickers attended the training course which relevant to their job. 

  

Guideline handbook for E-waste management within ASEAN and Korea 25 
 

The report also indicated E-wastes mostly collected from households for 

84.50%, EEE repair and dismantle shops around 11.80%, and 3.70% from entities 

and institutions. These collected E-wastes then sold to junkshops/scrap yards 

around 81.6%, repairers and dismantlers for 15%, while E-waste approximately 

3.4% recognizing to have a lower value at some parts – therefore, collectors have 

to dismantle themselves to take useable parts for selling separately. 

Type of 
Used EEE 

Percentage of collection from different sources 
Ratio of using E-waste by different last 

destination 

Importer Household Apartment/Office Repairing 
shop 

Second 
hand shop 

Dismantling 
shop 

TV 70 25 5 20 70 10 

PC 95 5 0 20 80 0 

HP 90 10 0 30 65 5 

Refrigerator 

23.06 72.62 4.32 25.23 68.22 6.55 Air-con 

Washing 
Machine 

Recommendations 

By the description of relevant key issues, constraints and opportunities above, 

we have identified the requirement of prioritized programs should be taken into account 

and implemented in the forthcoming period, these include as follows: 

 Capacity building and institutional strengthening to deal with the reduction 

of environmental and public health impacts resulted from unsound operation 

towards EEE repairing/dismantling and unsound E-waste disposal, 

where the priorities of capacity need assessment are clearly highlighted 

in solving these constraints. 

 The training of trainers is an effective procedure should be delivered 

at local level. It aims to promote the technical capacity of responsible 

officers including effective control/monitor at check-point to imported 

UEEE based on designated quality. 

 Develop policy, action plan and technical guideline on the sound 

management of E-waste for minimizing and phasing out negative impacts 

resulted from unsafe practice in daily occupation, e.g. EEE repairing 

and dismantling, including E-waste disposal.  



26 Guideline handbook for E-waste management within ASEAN and Korea 
 

 Promote and encourage the application of 3R initiatives among 

stakeholders, especially private sector in relation to consuming EEE/UEEE 

and E-waste management/disposal, e.g. consumers, repairers, dismantlers, 

refurbished, junkshop/scrap-yards, E-waste pickers/collectors, etc. 

 Publics and private sectors including local communities, on the other hand, 

should be aware on a scope of risk and hazard, which caused by 

improper disposal of E-waste. To achieve the environmental and 

economical values – it means they will get benefits not merely for 

themselves, but also for the next generations. 

 Privatization should be promoted to get involve the 3R application 

under the assistance and support  from government institutions,  

including providing the networking to national and international markets, 

but for their sustainable production. 

 Promoting and urging the closed cooperation with international  

organizations and international communities, based on transferring or 

sharing relevant technology toward the environmentally sound management 

of E-waste including the technological treatment, etc. 

3) Lao People’s Democratic Republic 

The Lao People’s Democratic Republic is a landlocked, mountainous 

country with a land area of 236 800 square kilometers. The country shares borders 

with China to the north, Myanmar to the west, Cambodia to the south, Viet Nam to 

the east and Thailand to the south and west. The Mekong River forms a large part 

of the boundary with Thailand. 

The country has a population of 7.17 million people (2019), with 71% living 

in rural areas. A large proportion of the population is young people, 59% under the 

age of 25. The annual population growth rate is around 2.1%, but urban areas have 

much higher growth rates, estimated as high as 4.7%. Rapid urbanization is taking 

place with insufficient urban planning in terms of land use and service provision. 

In 2013 the E-waste recycling business was started in Lao PDR, the number 

of E-waste recycling factories in 2016 is 13 factories and 7 of them located in 

Vientiane Capital, most of the E-waste recycling factories are small and 

medium scale. The source of E-waste in Lao was imported from Hong Kong, 
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America, South Korea, and China, through Thailand and Vietnam about 700.000 

to 800.000 tons per year (there is no information on domestic E-waste generated). 

There are two types of E-waste recycling processes in Laos, the first process is the 

separation of value metal, plastic, cable and others by hand, and the second 

process is the melting of the circuit board. The main product of E-waste 

recycling is copper, aluminum, ferrous, plastic, lead and others. Due to the 

composition of E-waste consist of some hazardous chemicals which can be 

generated serious pollution and most of the recyclers focus on extracting re-

use and scrap values from E-waste without environmental protection 

measures, emissions controls, or measures to protect the health and safety of 

workers. Consequently, such activities have caused effect to local environments and 

the health of workers in locations such as Vientiane capital. 

Because of the environmental and social concerns surrounding improper 

recycling of E-waste. Therefore, prime minister office has issued the first notification 

No. 289, dated 13 June 2016 to assigned the Ministry of industry and commerce 

and Ministry of natural resources and environment, in cooperation with other  

relevant sectors, to establish an ad hoc committee to inspect and ensure that 

pollution are met standard level, and to take environmental and social impact 

assessment EIA. The result of monitoring found that only three factories have 

proper pollution treatment system which followed the law and regulation and 

be able to continued operation, eight factories must be improved treatment system 

before continue operation and two factories were shut down permanently due to 

their locations which were unsuitable for the environment and could pollute the 

nearby ecosystems and communities. 

According to the ad hoc committee’s report on the result of inspection and 

review 13 E-waste recycling factories around the countries combined with the 8th 

Five-Year National Socio-Economic Development Plan (2016-2020) of Laos is 

focus on green and sustainable developing that will contribute to the people’s 

well-being, good health and a pollution-free environment. Therefore, to meet the 

goal of sustainable development, reduce impact to environment and social and 

avoid being waste dumping site for developed countries the government of Laos 

has issued the second notif ication No. 1855/PM, dated 17 Nov 2017 to  

banned the importation of E-waste, the new investment of E-waste recycling 
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is not allowed, and existed E-waste recycling factories were ordered to improve 

their pollution treatment system and conduct the environment impact assessment 

(EIA) and use domestic E-waste (Raw material). Currently, there is only Tishen 

Recovery Resource factory located in Champasack province can be received EIA 

from ministry of natural resource and environment and operation license from 

ministry of industry and commerce. 

Laos is faced challenges in E-waste recycling management because of limited 

of knowledge and experience human resource, limited of equipment for monitoring 

and inspection and lack of specific law, regulation and guideline for E-waste recycling 

factory management. However, there are related laws and regulation to strictly 

follow such as: 

 Manufacturing law (2013) 

 Environment protection law (2012); 

 Decree on Environmental Impact assessment (2010) 

 Decree on National Environmental Standard (Revised Version 2017) 

 Decision on industrial air pollution 

 Decision on industrial solid waste management (2012) 

 Decision on list of investment to be conducted environment impact 

assessment (2013); 

 Guideline on chemicals waste disposal (2015); 

 Guideline on pollution control (2015). 

 International law (Basel Convention) 

The volume of E-waste is continually increasing and contains many valuable 

as well as hazardous materials that recovery is one option in reducing E-waste. 

However, if the recovery is conducted without responsibility or without proper 

technique, technology especially pollution control management it can be polluted 

to environment and human health. Therefore, to ensure the E-waste management 

properly and reduce impact especially in undeveloped countries, the developing of 

regional guideline handbook for E-waste management is a necessary measure. 



28 Guideline handbook for E-waste management within ASEAN and Korea 
 

is not allowed, and existed E-waste recycling factories were ordered to improve 

their pollution treatment system and conduct the environment impact assessment 

(EIA) and use domestic E-waste (Raw material). Currently, there is only Tishen 

Recovery Resource factory located in Champasack province can be received EIA 

from ministry of natural resource and environment and operation license from 

ministry of industry and commerce. 

Laos is faced challenges in E-waste recycling management because of limited 

of knowledge and experience human resource, limited of equipment for monitoring 

and inspection and lack of specific law, regulation and guideline for E-waste recycling 

factory management. However, there are related laws and regulation to strictly 

follow such as: 

 Manufacturing law (2013) 

 Environment protection law (2012); 

 Decree on Environmental Impact assessment (2010) 

 Decree on National Environmental Standard (Revised Version 2017) 

 Decision on industrial air pollution 

 Decision on industrial solid waste management (2012) 

 Decision on list of investment to be conducted environment impact 

assessment (2013); 

 Guideline on chemicals waste disposal (2015); 

 Guideline on pollution control (2015). 

 International law (Basel Convention) 

The volume of E-waste is continually increasing and contains many valuable 

as well as hazardous materials that recovery is one option in reducing E-waste. 

However, if the recovery is conducted without responsibility or without proper 

technique, technology especially pollution control management it can be polluted 

to environment and human health. Therefore, to ensure the E-waste management 

properly and reduce impact especially in undeveloped countries, the developing of 

regional guideline handbook for E-waste management is a necessary measure. 

Guideline handbook for E-waste management within ASEAN and Korea 29 
 

4) Malaysia 

Currently, household E-waste is mostly ended up at informal sectors in 

Malaysia, through various channels of collection such as the NGO, door-to-door 

collectors, charity organizations, or some junkshops and recyclable buyers.  

However, there is already a proper management of E-wastes generated from 

industries. Industries can send their E-wastes to the recovery facilities licensed by 

the Department of Environment (DOE). In Malaysia, there are 97 E-waste recovery 

facilities currently. Only 40 out of the facilities are for the full recovery and others 

are the facilities for partial recovery. Currently all the E-wastes recovery facilities 

in Malaysia are built and operated by private companies. Generally, the industries 

or E-waste generators will be paid by the E-waste recovery facilities when they 

send the supply of E-waste to the facilities. 

DOE has conducted co-operations with the National Solid Waste 

Management Department (NSWMD) on how to collect the E-waste from the 

residential areas effectively. For a start the public users can send their E-waste to the 

E-waste collection centers that listed in the DOE’s website. These collection centers 

are currently managed by the solid waste concessionaires or local authorities.  

 
 

Outline of E-waste management flow in Malaysia 
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Existing condition of household E-waste management in Malaysia 

PROBLEMS AND CONCERNS ABOUT THE E-WASTE MANAGEMENT 
There is a gap for overall household E-waste management in Malaysia now. 

Recycling activities are carried out based on the market force or business driven, 

in which environmental protection measures are not taking place in many cases. 

There are many challenges faced on the development of a proper system for  

household E-waste management in Malaysia, which include 

 Collection and transportation logistics household E-waste is very scattered 

in terms of generation, causing collection and transportation of  

household-waste not so feasible in some cases, mainly because 

household E-waste are heavy and bulky in terms of size. 

 Recycling of household E-waste including recovery of precious materials in 

an environmentally sound manner require heavy investment on machinery, 

equipment and environmental protection measures, which to some extend 

making the recycling and recovery process not feasible economically. 

 Some of the household E-waste has low value of recyclable materials 

and therefore not interested by recyclers or collectors who prefer more 

valuable materials.  



30 Guideline handbook for E-waste management within ASEAN and Korea 
 

 
Existing condition of household E-waste management in Malaysia 

PROBLEMS AND CONCERNS ABOUT THE E-WASTE MANAGEMENT 
There is a gap for overall household E-waste management in Malaysia now. 

Recycling activities are carried out based on the market force or business driven, 

in which environmental protection measures are not taking place in many cases. 

There are many challenges faced on the development of a proper system for  

household E-waste management in Malaysia, which include 

 Collection and transportation logistics household E-waste is very scattered 

in terms of generation, causing collection and transportation of  

household-waste not so feasible in some cases, mainly because 

household E-waste are heavy and bulky in terms of size. 

 Recycling of household E-waste including recovery of precious materials in 

an environmentally sound manner require heavy investment on machinery, 

equipment and environmental protection measures, which to some extend 

making the recycling and recovery process not feasible economically. 

 Some of the household E-waste has low value of recyclable materials 

and therefore not interested by recyclers or collectors who prefer more 

valuable materials.  

Guideline handbook for E-waste management within ASEAN and Korea 31 
 

 The mindset of the people on “selling” of recyclable materials may not be 

applicable for some categories household E-waste, because the recycling 

and recovery process require much cost, and there must be some 

responsible entity who is willing to pay for it. 

 In Malaysia, the waste from electric and electronic manufacturing 

industries, also defined as industrial “E-waste” is controlled under the 

manifest system called “e-SWIS” or “Electronic Scheduled Waste  

Information System” in accordance with the Environmental Quality 

(Scheduled Waste) Regulations 2005 under the Environmental Quality 

Act 1974 of Malaysia. However, there is no proper legal or regulatory 

system to control E-waste or used electric or electronic home appliances 

from household so far. 

As a response to the situation above, Department of Environment with the 

assistance and cooperation of Japan International Cooperation Agency (JICA),  

has implemented “The Project for Model Development for E-waste Collection, 

Segregation and Transportation from Household for Recycling” during 2011-2013 

for the purpose of establishing a suitable model of managing E-waste from household, 

taking the Penang island as the area of conducting E-waste collection pilot project. 

After the above Project, JICA conducted “The Baseline Study on E-waste 

Management in Southeast Asia (2013-2014)” in which the monitoring/assessment 

of the E-waste management situation in Penang island Malaysia was carried out 

with the recommendations for further replication and transfer of the experience to 

other cities in Malaysia as well as to other countries such as Thailand and Indonesia. 

In the meantime, the Department of Environment (DOE), expanded the pilot 

E-waste collection project of “Penang Model” to other provinces including Perak, 

Selangor, Johor, Melaka, and Kuala Lumpur in cooperation with the relevant 

stakeholders under the name of “E-waste Alam Alliance”, which was launched by 

DOE in December 2013. Learnt from the experiences above, DOE is currently in 

the process of drafting the new E-waste management regulation under the 

principle of “Shared Responsibilit ies” that incorporates the concept of  

“Extended Producers’ Responsibility (EPR)” into the regulation with the responsibilities 

of other stakeholders. 
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Regulation on the household E-waste was drafted which emphasizes the 

concept of “shared responsibilities” among the stakeholders, with implementation 

of the principle of Extended Producer’s Responsibility (EPR). The principle of EPR 

is the main feature of E-waste management framework in Malaysia, wherein the 

producers of electrical and electronic appliances have the responsibility to ensure 

proper management of the E-waste after the ‘end of life’ of the products.  

Under the EPR, producers are also entrusted with the responsibility to finance and 

organize a system to meet the costs involved in overall management of the 

E-waste in an environmentally sound manner. 

RECOMMENDATIONS FOR DEVELOPMENT OF REGIONAL GUIDELINE 
HANDBOOK FOR E-WASTE MANAGEMENT 

The Regional Guidelines will help to Sustainable collection and environmentally 

sound recycling of household E-waste is implemented. To prepare the mechanism 

such as legal structure, organization, system for sustainable collection and  

environmentally sound recycling of household E-waste. The Regional Guidelines, 

which are a public document, will be a “living” reference, as the enforcement will 

update them, within the next 5 years, to reflect any changes and developments of 

E-waste management for international best practices. 

In order to develop a regional guideline handbook for E-waste management, 

there are few relevant contents that can recommend such as: 

 Introduction and definition of E-waste 
 

 Background of the guideline which consist of scope of the guideline,  

descriptions of stakeholders and categories of targeted item of E-waste 
 

 The legal framework of E-waste management 
 

 Review currently existing policy/legislative/regulatory frameworks/pilot 

project that countries or regions across the world have developed relating 

to the status of E-waste management. 
 

 Environmental standard and procedure required for collection, storage, 

handling, transportation, recycling and reporting guidelines.  
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5) Myanmar 

The Republic of Union of Myanmar once known as – Burma is located in 

South East of Asia continent. It is one of the members of the Association of 

Southeast Asian Nations (ASEAN) bordered by India and Bangladesh to its west, 

Thailand and Laos to its east and China to its north and northeast. The huge 

water body of Andaman Sea exists at its south. It has total of 5,876 km  

(3,651 miles) perimeter which includes an uninterrupted coastline of 1,930 km 

(1,200 miles) along the Bay of Bengal and the Andaman Sea. 

Myanmar is a country with a population of 51.5 million (2014) and 

the nation’s population density increased to 76 people per square kilometer in 2014. 

Significantly, Yangon Region has gained more than double density between 1973 

and 2014 which reaches the highest population density over the whole country. 

Over-all population density steadily increases in each Regions and States.  
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as well as effective policy and regulatory environment.  As a cross-cutting issue, 
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the environment, society and economy, and as such is widely associated with a 
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for collection of end-of-life products and their recycling, repair, refurbishment and 

parts harvesting. The residues left after the extraction of reusable components, 

and recyclable materials are either disposed with solid wastes or burned by owners 

or discarded in dumpsites or landfills. Examples of operations include backyard 
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often by hand, but increasingly by auto mated shredding equipment; open burning 

for segregating organic and inorganic compounds (for example, burning cables to 

recover copper); and using acids to recover gold, silver, palladium and copper, 

largely from printed circuit boards.  



34 Guideline handbook for E-waste management within ASEAN and Korea 
 

Fact and Information about E-Waste Situation in the Country 

In 2014, UN University estimated generation of E-waste in Myanmar as 

29,000 tons (Balde et al, 2015).SINTEF (The Foundation for Scientific and 

Technical Research) estimated the current E-waste generation at 5,920 tons. 

The E-waste generation is expected to be low because of culture of repairing 

rather than replacing. But with rising incomes, changing lifestyle and better regulations 

of E-waste management, E-waste generation is expected to increase in near future. 

Asia accounts for the majority of electrical and electronic equipment sales and 

generates the highest volume of E-waste, estimated at 16 million tons in 2014. 

By 2030, it is projected that E-waste volume in Myanmar will reach 20000 tons. 

The per capita generation will still be one of the lowest in Asia. 

Considering the importance of handling hazardous waste, ECD has been 

working with the Norwegian Environmental Agency and SINTEF in developing the 

Hazardous Waste Management Master Plan for Myanmar. This aims to assist in 

developing a regulatory framework for HWM in Myanmar, including implementation 

of the Basel Convention. 

According to the Myanmar's First Generation HW Inventory report by SINTEF, 

under the Hazardous Waste Management Project, Hazardous waste generation 

from selected sectors in Myanmar in 2017 are as follows: 

 Assumed rate of 
growth in% 

Projection Hazardous Waste Generation in tones/year 

Current Short term Medium term Long term 

2017 2020 2025 2030 

Privately Owned Industries 

Yangon 6.7 1 870 2 272 3 142 4 345 

Mandalay 6.7 98 119 165 228 

Other states and regions1 6.7 75 91 126 174 

Private industry- TOTAL   2 043 2 482 3 432 4 747 

State Owned Enterprises (SOEs) 

SOEs under MoI 6.8 82 100 139 193 

SOEs under MoEE 6.7 122 900 149 295 206 475 285 555 

SOEs- TOTAL   122 982 149 395 206 614 285 748 

Special Economic Zones (SEZs) 

Thilawa SEZ   160 1 500 7 500 7 500 

Dawei SEZ2   0 0 972 5 350 

Kyaukphyu SEZ2   0 0 360 1 980 

SEZs- TOTAL   160 1 500 8 832 14 830 
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 Assumed rate of 
growth in% 

Projection Hazardous Waste Generation in tones/year 

Current Short term Medium term Long term 

2017 2020 2025 2030 

Other Sources 

Healthcare Facilities 10 3 672 4 887 7 871 12 677 

Mining  6.7 98 684 119 878 165 791 229 290 

Onshore and Offshore Oil & Gas E&P 6.7 44 206 53 700 74 267 102 711 

Oil & Gas pipeline operations 6.7 75 91 126 174 

Ports (Yangon Port) 7.5 339 421 605 868 

Automobile service stations (Cars and 
light vehicles) 10 523 696 1 121 1 806 

E-wastes 10 5 920 7 880 12 690 20 437 

POPs and PCBs3   2 403       

Other Sources- TOTAL   155 822 187 553 262 472 367 963 

GRAND TOTAL   281 007 340 930 481 350 673 287 

 

Infrastructure of Waste Management in Myanmar 
Traditionally, waste collection and disposal in Myanmar is the responsibility 

of the respective townships. In Yangon, Mandalay and Nay Pyi Taw, autonomous 

City Development Committees (CDCs) with their respective administrative  

departments and sub-units are tasked with waste management within their 

respective boundaries. In other parts of the country, including 285 townships,  

respective Township Development Committees (TDCs) are responsible for 

managing waste collection and disposal. Since waste management in Myanmar 

has not systematically practiced yet, the unsorted waste is typically disposed at 

open dumping site. The open dumping sites in Yangon are listed as below; 

List of Open Dumping Sites Capacity in Yangon 

Name Township/ 
District 

Capacity 
(tones per day) Area(ha) Present Condition 

Hteinpin Hlaing Tharyar/West 950 150 acres 
(70 acres used) Open dumping will be full by 2021 

Dawei Chaung North Dagon/East 800 147 acres 
(47 acres used) Open dumping 

Shwepyithar 
(Kyaun Chaung) Shwepyithar 60 1 Open dumping-WtE plant being set up 

Mingaladon Mingaladon/North 60 0.9 Open dumping-Low landfill; temporary site 

Seikkyi 
khanaungto 

Seikkyi khanaungto/ 
South 5 0.25 Open dumping-Low landfill; temporary site 

Dala Dala/South 20 1.3 Open dumping-Low landfill; temporary site 
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Current Management of E-wastes in Myanmar 
In Myanmar, there is an active informal sector with an established network 

for collection of end-of-life products and their recycling, repair, refurbishment and 

parts harvesting. The residues left after the extraction of reusable components, 

and recyclable materials are either disposed with solid wastes or burned by owners 

or discarded in dumpsites or landfills. Myanmar is planning to establish a legal 

framework for E-waste management; E-waste (WEEE) is currently controlled under 

Basel Convention. For example, there have been few cases of illegal transshipment 

of E-wastes (computer accessories) in to Myanmar which has been sent back to 

the exporting countries. The import of second-hand electronics is currently 

not restricted or prohibited. 

Recommendation for development of regional guideline handbook for 
E-waste management 

The developing of regional guideline handbook for E-waste management is 

a very important because it can ensure E-waste management and also it can support 

to reduce the impact of the E-waste on the Human Health and Environment. 

6) Thailand 

Thailand alone produces 450,000 - 500,000 tons of E-waste each year with 

an upward trend. Among these, 85% or 400,000 - 450,000 tons come from households 

whereas the rest come from the industry. Normally, E-waste from households 

will be collected together with general waste by the municipality. E-waste then 

would be sorted to separate valuable part such as printed circuit board assembly, 

copper wire, and electric motor etc. by waste collectors that come from firms to 

informal sector, legal and illegal entities, so the process of sorting are normally 

improper and inefficient. Many non-valuable parts such as non-metallic materials 

will be discarded into the landfill or burned creating serious environmental impact 

on soil, water, and air. A simple example of mismanaging waste is dumping CRT 

monitor into the landfill that can cause harmful environmental impact due to the 

leaching of lead contaminating the water stream and soil. Another example is the 

illegally burning of the non-metallic part from the printed-circuit board and wires 

which were coated with flame-retardant composed of Bromine and Chlorine. 

Without proper air pollution control system, burning of such could release dioxin 

and furan that is carcinogen which is harmful not only to human but also animals. 
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In 2014 the Department of Disease Control has conducted a nation-wide 

survey on areas that collect and sort E-wastes. It was found that in Thailand these 

activities were carried out in more than 100 areas over 17 provinces where most 

were in Kalasin, Buriram, and Ubon Ratchathani. The largest area with E-wastes 

sorting was in Kong Chai district located in Kalasin followed by Ban Mai Chai Pot 

and Put Tai Song located in Buriram. It was also found that there was illegal cross 

border trafficking of E-wastes into Thailand to be sorted in those regions 

aforementioned. 

Apart from the harmful impact to the environment, improper handling and 

sorting of E-wastes can directly cause serious harm to the people who perform the 

work that emit dust with hazardous substances. Without good personal protective 

equipment, prolonged inhalation of such harmful dust can create many respiratory 

problems. Furthermore, other non-value hazardous wastes such as dry cell battery 

and fluorescent lamp can also cause serious environmental impact if not been 

treated correctly which mostly occurs in developing countries with no proper and 

efficient recycling technology comparing to developed countries. 

One major problem for Thailand besides improper treatment due to the 

poor recycling process is the lack of appropriate laws and regulations impeding 

the success of holistic waste management system. Many regulations related to 

waste management that Thailand still needs include effective end-of-life E-waste 

collection directive, recycling fee and subsidiary rate charges to manufacturer 

directive, for example. 

However, the Department of Pollution Control, Thailand has started drafting 

measures and regulations related to waste management such as End-of-Life 

Electrical and Electronic Waste Management Integrated Strategy B.E. 2557-2564 

which was officially endorsed by the Cabinet on 17 March 2015. This Strategy 

was aimed to be a comprehensive framework for managing waste from the 

upstream to the downstream. 

The study by Pollution Control Department (PCD), the Ministry of Natural 

Resources and Environment, Thailand predicted the Domestic E-waste quantity is 

more likely to increase every year. In 2017, PCD predict the quantity of 8 appliances, 

consisted of Television, Air Conditioner, Refrigerator, Washing Machine, Computer, 

VCD/DVD player, Telephone, and Digital Camera, was about 400,000 tons. 
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No Appliances Quantity of E-Waste (tons) 

1 Television 98,379.71 

2 Air Conditioner 75,419.61 

3 Refrigerator 63,884.71 

4 Washing Machine 60,851.64 

5 Computer 56,087.54 

6 VCD/DVD player 30,436.42 

7 Telephone 8,797.58 

8 Digital Camera 7,539.998 

Total 401,378.21 

The origins of E-Waste included 82 % from habitation, 14 % from office 

and 4% from hotel/apartment. Thai people can select the methods by themselves to 

handle unwanted broken or out of technology appliances, in many ways because 

there is no specific regulation on the E-Waste management. The PCD study also 

shown that the 50% of unwanted appliances was sold to the second-hand 

electrical appliance shop or recycling facility, 25% has been kept in the house, 

16% was discarded in general waste bin, and 14% was donated to other people 

or charities. 

Those E-Waste that was sold to the second-hand appliance shop or 

recycling facility if could not repair, will be sorting and dismantle by both formal 

and informal sectors. 

The Formal Sector which is the factory or the facilities licensed under relevant 

laws such as the Factory Law B.E.2535 and the Public Health Act B.E. 2535. 

They can be divided into 2 groups as; 

 Factory or facil it ies that receive only E -Waste from the industry 

(manufacturing waste or substandard product) 

 Factory or facilities that receive E-Waste from both the industry and 

community sources. 
 

Both groups have the technology on dismantling and recycle E-Waste especially 

the extraction of precious metals from electronic components. However, there are 

some parts of E-Waste such as Cell phone ship that is being exported for recycling 

abroad. Wherewith, they are licensed under such laws, they have to meet the 

standard on emission and waste management, and will be inspected by the officials 

regularly. However, only 10% of Domestic E-waste that taken to these factories. 
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Generally, this sector has a door-to-door system to buy unwanted 

electronic appliances from any sources and then disassemble the appliance by 

manual method. They may have machines to mashed plastics or stripping wires 

but have not technology to extract precious metals from discarded electronic products. 

Eventually, plastic or metal component from this sector will be sold to recycling 

factory in formal sector. The study found that around 90% of Domestic E-waste 

was taken to this informal sector. However, to avoid the budget on waste disposal, 

it found that most of debris was dispose unsanitary, such as illegal dumping or 

burning. The largest electronic waste sorting communities in Thailand are located 

in the area of Khong Chai District, Kalasin Province, in the country of Ban Mai 

Chai and Phutthaisong district, Buriram Province. Normally, they are small groups 

of sub-enterprises who have a main job in agriculture, farmer. 

 

Overview of E-Waste Management Problems 

 E-waste Generation in Thailand is increasing every year and there is importing 

Electronic appliances with low quality and shot life, but low-priced. 

Therefore, it will be burden for municipality to manage it properly, because 

it needs difference system of collection, transport and also final disposal 

when compare with general waste, with higher budget.  
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 The existed system of E-waste management is unclear; the regulation on 

E-waste is under implementing. There are no penalties who discard E-waste 

into general waste bin. The collection system in rural area, the transportation 

system to transfer E-waste from the origin/drop off point to the recycling 

factory and the waste disposal system. 
 

 Most people do not recognize the hazard of E-waste that could affect to 

health and environment. They have not the motivation for separating E-waste 

from general waste and also have not fully support to use Green Products 

especially electronic appliances with long life and environment friendly. 
 

 The inefficient on driving the informal sector to become formal sector which 

will be benefit for environment and also occupational health aspects. 

Further, the efficiency technologies on extraction of precious metals from 

electronic components need to be developed. 
 

 The Number of E-waste followed Basel Convention was raised. In 2016, 

there was 2,600 tons whereas in 2017 it was up to 53,300 tons. It was far 

over of the facility’s capacity and lead to improperly operation.  

To solve the problems on E-waste both domestic and import, there are the 

measurements that Thai government is implementing as example below; 

1. PCD has made a strategy for the E-waste management, 2014-2021, 

approved by the cabinet on March 17, 2015. The main goal is to enforce the 

manufacturer to design the electronic products that meet a global environmental 

standard and develop the E-waste management mechanisms to be an environmentally 

friendly way. The local authorities will be support to have a system of sorting and 

collecting.  

As in 2018, PCD cooperate with other organizations under MONRE,  

the municipalities and private sectors, to enforce and propel the measurement of 

E-Waste as the scope of existing laws in Thailand. In 2018, there were pilot 

project in Bangkok and other 22 municipalities, totally 20 provinces, to locate drop 

off points for collecting E-Waste and transfer to the formal recycling factory without 

fee charging. The picture below showed the provinces that joined the pilot project. 
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2. National policy on imported E-waste and UEEE – Cancel the import of 

422 electronic wastes.  

 Department of Industrial Works has announced the Notification of 

the Ministry of Industry Title: Delaying consideration of importing into 

the Kingdom of Thailand to delay the consideration of allowing the 

import of plastic waste or scraps and E-waste or WEEE to the 

Kingdom of Thailand 

 The Customs Department has increased the effectiveness of the 

inspection of imported containers by 100%. 

 Department of industrial works has inspected E-waste dismantling 

facilities. 

 Department of Industrial Works is in the process of issuing a 

notification limiting the import of used electrical appliances. 

3. In 2020, PCD will propose the draft WEEE Act B.E.xxxx which defines 

the roles and responsibilities of those involved, whether they are manufacturers, 

importers, sellers, consumers, local authorities, and the recycling facility to handle 

E-waste. The manufacturer is responsible for the increase in product design for 

easy recycling. Reduce the use of hazardous substances and follow the concept 

of Extended Producer Responsibility: EPR. 

4. Public relations educating the people about the need to dispose of electronic 

waste from the general waste, including those caused by electronic waste to the 

environment and public health. Through continuous media campaigns and adding 

content to all levels of teaching courses to create such as children, youth and 

general public, leads to public participation in all sectors in the prevention of problems. 

Motivating consumers to use products that contain recycled components or  

products with less impact on the environment such as tax reduction. 

5. Law enforcement and creating incentives for entrepreneurs, small factories 

which are now not registered (informal sector) to become formal sector as well as 

providing support to entrepreneurs recycling standards. Encourage recycling and. 

factory waste electronic solutions in the community by supporting the transfer of 

technology and the proper way to handle electronic waste. The E-waste recycling 

technology and measures to support the market. Money and technology for 

interested investors to do business waste recycling.  
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6. To promote, research, develop, and convey technology to design and 

improve the production of electrical and electronic appliances. The environment, 

as well as supporting the network. Research and development between the public 

and private sectors to be used as information in the prototype plant to recycle 

materials. Each type is effective and economic cost. 

Recommendation for Development of Waste Management 

One of the most important key factors to drive a systematic and 

comprehensive E-waste management system besides efficient recycling knowhow 

and technology is collaboration among different sectors. These includes citizens 

who directly is the waste producer to separate E-waste from general waste that 

help reduce the steps for recycling and reduce the chance of E-waste being 

dumped in to the landfill. The electronics manufacturer is also a vital player that 

should collect the end-of-life E-waste back to be treated or recycled properly. 

Moreover, manufacturer should embrace the aspect of environment into the 

product design such that elongates products’ life-span or use less material that is 

difficult for being recycled.  

Another crucial key factor that lay a foundation to develop waste  

management system effectively is proper laws and regulations throughout waste 

stream from its resource to sorting, storing, collecting, transporting, recycling, 

recovery, treating and disposal. Even though proper laws and regulations were in 

place as well as stricter enforcement, there are still illegal waste recycling and 

dumping due to the financial challenges of managing waste properly. Thus, to 

promote more efficient waste management system and more cost-effective urban 

mining activities incentives and privilege are necessary e.g. tax benefits to the 

firms who use secondary raw materials as raw materials, and different tax rates 

for recyclable products. These should be based upon the concept of ‘Waste to 

Resources’ rather than the concept of ‘Waste going to Landfill’. 

7) Vietnam 

In Vietnam, an initial inventory result shows that E-waste is becoming one of 

the biggest problems in terms of management of hazardous waste. The problems 

come from all processes of collection, dismantlement, recycling, and final treatment 

of residues. Currently in Vietnam, the residues are usually non-recyclable and 
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hazardous and discarded into the environment or landfill as municipal solid waste. 

Soil, water and air environmental pollutions in and around recycling entities are the 

big problems in Vietnam in general and in recycling villages in particular.  

Based on the hazardous waste management report (hazardous waste) of 

the Departments of Natural Resources and Environment of provinces and cities 

directly under the Central Government, the number of E-waste accounts for about 

8.8% of the total amount of hazardous wastes generated annually. Thus, with the 

total estimated amount of hazardous waste about 800 thousand tons of  

hazardous waste in 2015 nationwide, it can be estimated relatively that the current 

amount of E-waste generated annually is about 64 thousand tons / year. 

According to the statistical data compiled based on the reports of Provincial 

Department of Natural Resources and Environment, the volume of industrial  

hazardous waste generated in 2011 is around 530 thousand tons. 

In fact, most reports of Provincial Department of Natural resources and 

Environment does not include information on E-waste volume specifically, but just 

some provinces. Therefore, in order to calculate the volume of E-waste generated, 

the consultant had to extrapolate based on some information of report of provinces.  

Follow is example of volume generated in some provinces: 

Name of Provinces Hazardous waste volume 
generated E-waste generated Percentages 

Tây Ninh 679,000 8,803 1.30 

Đồng Tháp 173,074 2,302 1.33 

Bắc Kạn 19,522,544 1,385 0.01 

Trà Vinh 6,490 297 4.58 

Vĩnh Long 200,074 1,197 0.60 

Quảng Trị 215,381 497 0.23 

Bình Phước 1,000,000 1,515 0.15 

Cà Mau 337,706 2,378 0.70 

Vĩnh Phúc 13,405,780 
11,784 

Note: Generated from mechanical and 
electronic manufacturing sector 

 

Total 35,540,049 30,158 8.89 
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As showed in the above table, the proportion of E-waste generated in most 

provinces is small in comparison with hazardous waste in general. However,  

in some provinces such as Vinh Phuc province, there are a lot of electronic factories, 

the volume of waste generated from mechanical and electronic manufacturing 

sector accounts for 87.9 percent. Although this is combined of two manufacturing 

sectors, it is obviously that the volume of industrial E-waste generated in Vinh 

Phuc province is huge. For the ten provinces mentioned in the table, the E-waste 

volume accounts for around 8.89% of hazardous waste generated. Therefore, 

with the extrapolation method, based on the information of 530 thousand tons of 

hazardous waste generated yearly for the whole country, the amount of industrial 

E-waste could be around 47.000 thousand tons/year.  

According to the National Environmental Report in 2011, the hazardous 

waste (including E-waste) in the domestic waste which is land-filled accounts for 

0.02 to 0.82% only. It means that most household E-waste already collected by 

scavengers and informal sectors. 

Currently, there are different ways to collect E-waste generated. In general, 

the industrial E-waste is collected by permitted hazardous waste management 

facilities while the household E-waste is collected by scrap-iron dealer or scavengers. 

According to the reports by such permitted hazardous waste management facilities, 

the industrial E-waste collected and treated during first haft year 2012 by a facility 

which has equipment to treat or recycled E-waste are around 1.600.000 kg. 

In which, the volume of lead batteries is around 1.000.000 kg. 

Based on reports produced by hazardous waste management facilities and 

information collection during the interviewing with stakeholders, the current collection 

practices of E-waste can be summarized as two following ways: 

The formal practices: This collection way is applied to collect industrial 

E-waste generated from big generators, usually factories and manufacturing 

companies. As required, E-waste generators must prepare an application to 

Provincial Department of Natural Resources and Environment for a Registration 

Book before they can transfer their wastes off-site. Therefore, for E-waste generated 

by such companies, it is not difficult to manage it in an environmental friendly way. 

Those generators transfer their E-waste, along with other hazardous waste, 

to permitted hazardous waste treatment companies. This formal practice is 

controlled by manifest system as required by the Circular 12/2011/TT-BTNMT. 
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In addition, E-waste can be exported to other countries for recycling. 

Currently, the usual E-waste to be exported is lead-battery, printed circuit board 

and even sludge containing metal, which is generated from electronic  

manufacturing factories. For such exported E-waste, the generators is collected 

the waste themselves and conduct the exportation to the imported country.  

However, the domestic transportation must be carried out by permitted transportation 

companies. The imported countries for such waste are usually South Korea, 

Singapore, and Germany. 

The informal practices: This collection way is applied to electrical and 

E-waste generated from household. When broken, the discarded or outdated 

equipment could be repaired and resold to people in the rural area. Only when 

they can’t be repaired, valuable components that can be reused are dismantled 

and resold to repairing shops for repairing and components reused. Remained 

parts usually are moved to scrap collector. They buy and resell them to bigger 

collectors. After that, they are classified and taken to recycle craft village or HW 

treatment plants or illegally exported to other nearby country (mostly to China). 

Due to the complexity of such activities, volume of this kind of waste is not 

controlled. 
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CONCLUSION 

Regulatory: 

Improve the existing system by providing technical training and provide 

more information dissemination activities, which supports permitted facilities to  

increase the volume collected from big generators (electronic equipment 

manufacturing factories, offices and other factories). Also, when the enforcement 

activities is strengthened, the number of generators which transfer their waste to 

permitted facilities increase and the permitted recycling facilities would more strictly 

comply with regulations. For the future, when the Decision No. 50/2013/QD-TTg 

takes effective, the collection rate of E-waste collection would definitely increase 

significantly. 

Collection protocol: 

These E-waste collection practices have shown different advantages for the 

current situation of Vietnam. However, in order to replicate it to the whole country 

especially for other type of E-waste instead of lead battery only, following activities 

must be taken into account: 

 The existing collection system for formal sector is already working quite well. 

Therefore, it is important to continue improving the system to make sure 

the collection rate of E-waste increase. More importantly, the collection 

of informal sectors must be carried out by facilities from craft villages, 

 The technical support must be delivered beside encouragement to 

recycling facilities at craft villages in order to make sure them to 

upgrade and improve their equipment before applying for permits. 

Especially, the approval of local government for the facilities to set up a 

new suitable location for facilities is essential. 

 Enforcement activities must be more regularly in order to force the 

non-permitted facilities to be more motivated to involve into a new system. 

Also, enforcement activities should focus on illegal exports in order to 

prevent such movement of waste and increase the collection rate of  

permitted facilities. 
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2.3 DISCUSSION 

There are some similarities in most ASEAN countries concerning E-Waste 

situation and problems. The common problems, concluded from the country reports 

and discussion are as follows. 

 E-waste is becoming one of the biggest problems in terms of management 

of hazardous waste. The problems come from all processes of collection, 

dismantlement, recycling, and final treatment of residues. 
 

 Rapid increase of E-waste generation dues to growing population and 

economy. 
 

 Increasing complexity of waste streams, and lack of effective waste 

management systems, proper infrastructure, capital investment, financial 

and human resources, as well as effective policy and regulatory  

environment. 
 

 Waste from electric and electronic manufacturing industries, also defined 

as industrial “E-waste”, is under control with proper systems. However, 

there is no proper legal or regulatory system to control E-waste or used 

electric or electronic home appliances from household. 
 

 In general for ASEAN, the industrial E-waste is collected by permitted 

hazardous waste management facilities while the household E-waste is 

collected by scrap-iron dealer or scavengers. 
 

 E-waste is very often disposed mixed with other municipal wastes in the 

public trash bins and usually is collected by informal waste pickers. 

Mixed waste is also burden for municipality to manage it properly, 

because it needs difference system of collection, transport and also final 

disposal when compare with general waste, with higher budget. 
 

 Household E-waste is mostly ended up at informal sectors, through various 

channels of collection such as the NGO, door-to-door collectors, charity 

organizations, or some junkshops and recyclable buyers. 
 

 Recycling activities are carried out based on the market force or  

business driven, in which environmental protection measures are 

not taking place in many cases. 
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 Most of E-waste recycling activities are carried out by informal sector. 

The businesses are largely unregulated and the process of recovering 

valuable materials takes place in small workshops using simple 

recycling methods. 
 

 Collecting and recycling processes are conducted without responsibility 

or without proper technique, technology especially pollution control 

management it can be polluted to environment and human health. 
 

 The residues left after the extraction of reusable components, and 

recyclable materials are either disposed with solid wastes or burned by 

owners or discarded in dumpsites or landfills. 
 

 Lack of appropriate laws and regulations impeding the success of holistic 

waste management system. 
 

 A lack of legal framework or a clear guideline for E-waste management. 

Most initiatives are piecemeal and do not have visible impacts.  

Some countries have spent years drafting a legal framework for the 

management of E-waste. Even in Vietnam where there is a specific law, 

the implementation details were missing rendering it ineffective. 
 

 Lack of basic waste management infrastructure. With an exception of  

Singapore, other countries do not have a sound waste management 

system. Source separation is not institutionalized and many areas are 

left unserved. Low-value E-waste might end up in open dumps or open 

burning causing the releases of toxic chemicals. 
 

 Most people do not recognize the hazard of E-Waste that could affect to 

health and environment. They have not the motivation for separating 

E-Waste from general waste and also have not fully support to use 

Green Products especially electronic appliances with long life and 

environment friendly. 
 

 The existed system of E-Waste management is unclear; the regulation 

on E-Waste is under implementing. There are no penalties who discard 

E-Waste into general waste bin. Lack of collection system in rural area, 

the transportation system to transfer E-Waste from the origin/drop off 

point to the recycling factory and the waste disposal system. 
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According to the discussion on E-Waste management situation and 

common problems in ASEAN, a common flow of E-Waste has been drafted as 

shown in Pictures below. The flow is used for further discussion to identify root 

problems of the E-waste management systems. In ASEAN most of industrial 

wastes, including E-Waste, are in proper control. There are sufficient laws and 

regulations for controlling the E-waste from industry. However, there is no specific 

legal framework for E-waste from household. It is approximated that less than 

10% of E-waste goes to formal sector. These unregulated operators should be 

employed as collectors and increase the amount of E-waste going to formal sector. 

 

Figure 2.4 Common Floe of E-Waste in ASEAN 

The main common problem is that majority of the E-waste from household 

goes to informal sector. These unlicensed of illegal operators are not regulated 

and major source of the related E-waste management problems. By the way, 

people are familiar with the informal sector and these operators play important 

roles in collecting E-waste. Utilization of informal sector as collector may be a 

practical option for ASEAN. Therefore, the development of E-waste management 

framework should take into account the roles and responsibility of the informal 

sector. Once the systematic framework is established, then the informal operators 

can be gradually converted into regulated operators. It is necessary to develop a 

legal framework for each country to take control of the E-waste management.  

Furthermore, collaboration framework can be established among ASEAN members 

to take care of the overall problems of E-waste management. There are suggestions 

from country report and workshop discussion as follows.  
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 The principle of EPR is the main feature of E-waste management 

framework, wherein the producers of electrical and electronic appliances 

have the responsibility to ensure proper management of the E-waste 

after the ‘end of life’ of the products. Under the EPR, producers are also 

entrusted with the responsibility to finance and organize a system to 

meet the costs involved in overall management of the E-waste in an 

environmentally sound manner. 
 

 The Regional Guidelines will help to Sustainable collection and  

environmentally sound recycling of household E-waste. Supporting tools 

and mechanisms should be developed, such as legal  structure, 

organization, systems for sustainable collection and environmentally 

sound recycling of household E-waste. 
 

 The Regional Guidelines, which are a public document, will be a “living” 

reference, as the enforcement will update them, within the next 5 years, 

to reflect any changes and developments of E-waste management for 

international best practices. 
 

 As a cross-cutting issue, waste management touches on all aspects of 

sustainable development, including the environment, society and economy, 

and as such is widely associated with a range of global challenges, 

including public health, climate change, poverty, food security, resource 

efficacy, sustainable cities and production and consumption. 
 

 There should be initiative for driving the informal sector to become 

formal sector which will be benefit for environment and also occupational 

health aspects. Further, the efficiency technologies on extraction of 

precious metals from electronic components need to be developed. 
 

 Enforcement activities should be strengthened to increase E-waste 

portion going to permitted facilities. 
 

 Enforcement activities are needed in order to force the non-permitted facilities 

to be more motivated to engage into a new system. Also, enforcement 

activities should focus on illegal exports in order to prevent such movement 

of waste and increase the collection rate of permitted facilities. 
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Based on the discussion, it is concluded by the participants that E-waste 

management problem is a regional problem. It is more efficient and effective to 

jointly tackle the problems with systematic and holistic approaches. A common 

guideline should be developed and will adapt by each country as appropriate. 

The guideline should cover 3 main topics, which are 1) development of legal  

framework and 2) supporting tools for design and implantation of the E-waste 

management systems, 3) considerations and issues for successful implementations. 

In addition, initiatives and activities for promoting awareness and capability should 

be also discussed. 
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CHAPTER 3: 

GUIDELINE FRAMEWORK 

3.1 ASEAN GUIDELINE AND DIRECTION FOR DELVELOPMENT 
OF LEGAL FRAMWORK 

The development of E-waste policies and legislation to deal with the rapid 

growth of WEEE is often based on experiences from developed countries, while not 

always taking into account the unique and specific challenges of developing 

countries or regions. This fact is also applicable for ASEAN countries, which have 

unique culture and life style. As concluded in Chapter 2, informal sector is a main 

operator for E-waste collection in ASEAN. Most of the E-waste is processed by 

unregulated facilities without proper health and environmental protection. 

Therefore, the framework should pay more attention to this matter. As a common 

guideline and direction for developing a customized framework for each country, 

common vision, goals, principles, and basic elements for the framework has been 

mutually agreed, as illustrated in figure 3.1. 

 
Figure 3.1 Conceptual frameworks for ASEAN E-waste management systems 



52 Guideline handbook for E-waste management within ASEAN and Korea 
 

CHAPTER 3: 

GUIDELINE FRAMEWORK 

3.1 ASEAN GUIDELINE AND DIRECTION FOR DELVELOPMENT 
OF LEGAL FRAMWORK 

The development of E-waste policies and legislation to deal with the rapid 

growth of WEEE is often based on experiences from developed countries, while not 

always taking into account the unique and specific challenges of developing 

countries or regions. This fact is also applicable for ASEAN countries, which have 

unique culture and life style. As concluded in Chapter 2, informal sector is a main 

operator for E-waste collection in ASEAN. Most of the E-waste is processed by 

unregulated facilities without proper health and environmental protection. 

Therefore, the framework should pay more attention to this matter. As a common 

guideline and direction for developing a customized framework for each country, 

common vision, goals, principles, and basic elements for the framework has been 

mutually agreed, as illustrated in figure 3.1. 

 
Figure 3.1 Conceptual frameworks for ASEAN E-waste management systems 

Guideline handbook for E-waste management within ASEAN and Korea 53 
 

The agreed ASEAN framework is based mainly on 2 principles, which is 

shared responsibilities and extended producer’s responsibility. One of the main 

objectives is to support Sustainable Development Goals (SDGs). As illustrated in 

figure 3, the framework must cover the all needed aspects, including, material, 

finance, and information. Other needed supports, such as, financial, infrastructure, 

regulation and enforcement must be determined to support the implementation of 

the system. Furthermore, capability building on managing, recycling, treatment, 

and disposal methods should be also prepared. For the ASEAN guideline for 

development of legal framework for each country, existing guidelines have been 

reviews and customized to suit ASEAN challenges. One main guideline adopted in 

this handbook is from StEP. 

3.2 GUIDING PRINCIPLES TO DEVELOP E-WASTE MANAGEMENT 
SYSTEMS AND LEGISLATION 

The Solving the E-waste Problem (StEP) Initiative emerged in 2004 as 

an independent, multi-stakeholder platform for designing strategies that address 

all dimensions of electronics in an increasingly digitized world. StEP has published 

series of documents providing guidance to relevant stakeholders and decision makers. 

List of the document is available at www.step-initiative.org/white-and-green-

papers.html. The white paper “Guiding principles to develop E-waste management 

systems and legislation” is adopted as a guideline for the development of ASEAN 

E-waste management framework. 

The guiding principles are intended to provide guidance to all stakeholders 

mainly in developing countries to define solutions for E-waste management. 

The principles resulted from the compilation of a SWOT analysis of 13 existing 

E-waste management systems and pieces of legislation enacted in various regions 

of the world. As the input of the guideline is mainly based on E-waste systems in 

developing countries, the recommendations will best apply to developing countries, 

while most will hold true for developed countries as well. The recommendations 

are guiding elements that should be tailored and implemented taking local conditions 

into account. 
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Guiding Principles to Develop 

E-waste Management Systems 

and Legislation 

1. Establish a clear legal framework for E-waste collection and recycling 

Implementing legislation is a critical step in the process of setting up an 

E-waste collection and recycling system. Not all stakeholders may be willing to 

voluntarily start collecting and recycling E-waste, so the definition, role and 

obligations of each stakeholder need to be clearly laid out in the legislation. 

At a minimum, E-waste legislation must include the following elements: 

 A clear definition of the role of the local municipality and the national government. 
 

 A clear definition of who is responsible for organizing the collection and 

recycling. 
 

 A clear definition of who is responsible for financing the E-waste 

collection and recycling. 
 

 National alignment on definitions of E-waste. 
 

 A permitting and licensing structure for e-waste collectors and recyclers. 
 

 A clear definition of “producer”, if the system is based on the so-called 

“extended producer responsibility” (EPR) principle. Without this,  

no company will feel obliged to comply and the fair enforcement of legal 

provisions across Industry will be more difficult (see Principle 2). 
 

 Allocation of collection and recycling obligations between producers: 

legislation needs to describe how the obligations will be divided among 

all companies; it must describe how a producer knows how much 

E-waste it needs to collect and recycle. For instance, market share of 

sales can be used to determine how much of the total waste needs to 

be attributed to one producer and recycled (e.g, a 10 per cent market 

share of sales would mean 10 per cent of the E-waste needs to be 

collected and recycled by one producer). It can also be decided that 

recycling fees should be paid for each product placed on the market. 

uiding Principles to Develop

-waste Management Systems

and egislation
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 A description of how companies shall register as “producers” and 

document their compliance status to ensure that the legislation can be 

enforced. 
 

 A clear description of the goals and targets of the legislation, so it is 

possible to assess whether or not stakeholders are compliant. 
 

 An inclusion of the licensing and/or certification of E-waste collection 

and recycling facilities when relevant for licensing and operating 

industrial facilities. 

2. Introduce extended producer responsibility to ensure producers finance 
the collection and recycling of E-waste 

The EPR principle refers to an environmental policy approach that extends 

the producer’s responsibility to the post-consumer stage of a product’s lifecycle. 

EPR policies are expected to incentivize product design that encourages reuse 

and recycling. Under EPR, producers are the main stakeholders responsible for 

the entire life cycle of a product, including its end-of-life stage. 

This general approach to waste management has been introduced 

in multiple countries to ensure the financing of waste collection and recycling. 

The widely accepted method is also applicable in dealing with E-waste; it has 

proven effective in achieving high recycling rates when implemented. 

EPR programs involve three types of instruments: 

 Administrative instruments: 

For instance, it is required that producers finance product  

take-back programs and/or impose substance and landfill restrictions;  

 Economic instruments: 

An example of this is the requirement for financing waste  

management costs (including collection and recycling) through taxes or 

a centralized fee structure; and 

 Informative instruments: 

Governments may require producers to report to relevant  

authorities and place specific consumer information on products. 
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As described in Principle 1, it is very important to have a clear definition of 

who is considered to be the producer of a product. The following definition of the term 

“producer” is recommended: 
 

The local manufacturer or importer of new and used electrical and 

electronic equipment (EEE) to be placed on a national market at 

first invoice by sale or donation. The producer can be a legal or 

natural person and must be established in the country of import. 

3. Enforce legislation for all stakeholders, and strengthen monitoring and 
compliance mechanisms across the country to ensure a level playing field 

Enforcement will ensure that all stakeholders (e.g., collectors, recyclers and 

producers) meet the requirements of the legislation, so no company can gain a 

financial benefit from not meeting these requirements. Enforcement will help 

create a level playing field for all companies. 

Without enforcement, stakeholders that do meet the legislative requirements 

may be at a financial and operational disadvantage compared to companies that 

do not comply with the requirements; non-compliant companies can offer their 

products and services for a lower price by ignoring environmental, health and 

safety standards. This gives them a commercial advantage over companies that 

meet all requirements, and this should be avoided. 

A clear list of criteria and sanctions can help send a strong signal to  

stakeholders that non-compliance will not be tolerated, and enforcement of  

legislation is a priority. 

A lack of enforcement creates the risk that more and more stakeholders will 

choose not to comply with the legislation’s requirements, and this can eventually 

lead to a total failure of the legislation. As such, enforcement is critical to the 

success of E-waste legislation. 

Along with enforcing legislation, monitoring and compliance mechanisms 

should be developed and strengthened as a necessary additional step to levelling 

the playing field among collectors, recyclers and producers. 
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Different pieces of legislation may lead to uncertainty and confusion among 

stakeholders in the marketplace, and certain jurisdictions may lack the capacity to 

implement enforcement actions; thus, monitoring and compliance assistance can 

help stakeholders understand and comply with legislation. Stakeholders may consider 

developing public monitoring systems to improve transparency on collector,  

recycler and producer activity and help foster public accountability. 

4. Create favorable investment conditions for qualified recyclers to bring the 
required technical expertise to the country 

Design and implementation of favorable investment conditions within a 

country can trigger growth in domestic recycling technology. The new recycling 

technology will support treatment of WEEE as close to the source as possible, 

creating jobs and supporting national environmental goals. 

Because investing in recycling technology that follows environmental standards 

may require research and development or other types of funding, it is essential to 

provide investors with favorable and stable market conditions, including fair 

competition among peers rather than unfair competition from informal players. 

These conditions can be both economic and regulatory. They may be 

created by providing tax relief for investors who possess technical expertise or 

entering into public-private partnerships. Favorable investment conditions shall not 

benefit only the E-waste recycling sector, but also the recycling industry as a whole.  

5. Create a licensing system or encourage certification to international 
standards for collection and recycling 

The core aim of E-waste policy is to protect the environment and effectively 

recover natural resources. The application of an effective licensing or certification 

system is keys to ensure all collectors and recyclers are known to the authorities 

as well as appropriately authorized to carry out specific activities. 

The licensing system should appropriately address the environmental and 

health risks associated with the activities undertaken. At the same time, it should 

reflect the respective country’s capacity to handle such a system in terms of 

enforcement, institutional capacities, training, etc. A phased development of the 

licensing system should be developed.  
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At a minimum, all collection points must be licensed or in compliance with 

national regulations to receive, manage, sort and store E-waste, and all recyclers 

should be licensed or certified to receive, dismantle, sort, treat and store E-waste and 

output material for final recycling. 

Collection points should work with their collectors and instruct them on how to 

handle E-waste. As the system evolves, collectors should receive training and be 

required to apply for a license to carry out their activities. Large-scale, professional 

collectors should be targeted as soon as possible. Requiring low-risk collectors to 

have a full and costly hazardous waste permit (as those issued to recyclers) would be 

deemed an inappropriate use of licensing. 

Where national licensing systems are unavailable or insufficient to address  

environmental and health risks associated with activities undertaken, recyclers are 

also encouraged to be certified according to international electronics processing/ 

recycling standards. 

6. If an informal collection system exists, use it to collect all E-waste, and 
ensure E-waste is sent to licensed recyclers through incentives 

In many countries without legislation governing E-waste management, 

an informal and unregulated network of collectors and recyclers exists. It is important for 

governments to develop guidelines or regulations that identify specific activities as 

informal and formal and define requirements for licensed recyclers. 

To push existing flows of E-waste to regulated recyclers, it may be necessary to 

offer awareness and incentives to consumers (business, government and the general 

public) and collectors. The incentive could be offered by the producer, municipality or 

recycler, and this needs to be defined. The type of incentive (financial or otherwise), 

the E-waste streams subject to incentives and the incentive financing mechanism 

must be tailored and aligned to national legislation. The incentive would typically 

need to be more attractive than the payment by informal recyclers and encourage 

the collection of whole products over cherry-picked and partly dismantled items. 

The informal collection and treatment network would shrink significantly over time, 

as the collectors enter into formal collection contracts with licensed recyclers. 

In addition to offering an incentive to collectors, informal collectors must receive  

access to training and safety equipment in order to start operating under environmental, 

health and safety standards.  
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7. When no local end-processing facilities exist for an E-waste fraction, 
ensure good and easy access to international licensed treatment facilities 

Countries often develop their own preprocessing facilities, for tasks like 

separating the basic material fractions (pre-treatment). To some extent, they also 

perform recycling (end-treatment) of materials, like plastics and steel, that can be 

efficiently recycled with relatively low technological investment. After recycling, 

these materials can be traded as raw material domestically or internationally. 

Recovery of precious metals, such as those from printed circuit boards or 

cobalt from batteries as well as less valuable but potentially toxic materials, such as 

CRT glass and flame-retardant plastics, requires high investment. Plants usually 

process a large amount of these materials to achieve economies of scale;  

these can only operate at a profit by processing high volumes of this material, 

which is impossible on the national level. This means that globally, only a handful 

of these recycling facilities are necessary to provide these specific recycling and 

resource recovery solutions. In order for these systems to run efficiently and 

economically, it is essential that countries allow specific material fractions to be 

exported and imported to these facilities and that this process is not heavily 

burdened with time-consuming bureaucracy. 

It must be ensured that legal requirements like the Basel Convention or the 

Bamako Convention do not lead to long delays or make it impossible to export 

waste fractions to these licensed international treatment facilities. A close 

monitoring of waste streams is necessary to ensure that they arrive in the 

specialized facilities for treatment. 

8. Ensure that costs to run the system are transparent and stimulate 
competition in the collection and recycling system to drive cost effectiveness 

Transparency on the actual recycling costs should be pursued to increase the 

consumers’ and the general public’s awareness of the financial requirements needed 

for proper E-waste management. Fair competition between logistics providers and 

recyclers should be established to ensure the system’s long-term cost effectiveness. 

One of the key elements that should not be decoupled from the cost effectiveness is 

the establishment and enforcement of minimum quality standards; the rationale for 

lowering processing costs should never be relaxing control over the disposal of 

hazardous fractions or the standards protecting the environment or worker health. 
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Transparency over the total technical costs along the chain can stimulate 

fair competition and simultaneously highlight areas where cost-effectiveness 

can be improved and where lower cost competition could pose serious risks. 

In addition, irrespective of the financing model adopted (EPR-based or not), 

it is paramount that the funds secured for E-waste management are used to cover 

technical costs for E-waste management only and not diverted for other purposes 

to ensure the system’s cost effectiveness. 

9. Ensure that all stakeholders involved in E-waste collection and recycling 
are aware of the potential impacts on the environment and human health 
as well as possible solutions for environmentally sound treatment of E-waste 

It is important to ensure that all stakeholders (generators, collectors, recyclers, 

government and financiers) are aware of the potential environmental and human 

health impacts of improper E-waste treatment. They must also understand the 

importance of addressing those problems and treating E-waste in a sound manner. 

If and when legislation is in place, these stakeholders need to be aware of this. 

In terms of health and safety, so that they can understand the potential risks of 

improper handling techniques. This comprehension will help to ensure that  

generators and recyclers put in place safety standards and comply with regulations. 

Further awareness of serious environmental threats will encourage proper E-waste 

handling by generators and collectors, sound management and disposal of  

hazardous materials by recyclers, and it will stimulate the development cleaner 

technologies to manage these residues. 

10. Create awareness on the environmental benefit s of recycling 
among consumers 

All waste collection programs start with consumers (individual households 

or organizational entities), as consumers decide when and how to dispose of a 

product. It is therefore critical that consumers decide to utilize licensed recycling 

facilities instead of sending their waste to landfill, substandard treatment or 

incineration. The decision to send a product to a licensed recycler can be influenced 

by incentives and the awareness that recycling provides environmental benefits 

compared to other disposal options. 
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The consumer must also understand how to access the appropriate 

recycling streams. In some countries, awareness on the environmental benefits is high, 

but knowledge of how to participate or how verify such a recycling solution is low. 

It is therefore very important that consumers are well-informed on the environmental 

benefits of recycling to ensure they will support the system’s creation and send 

products for licensed recycling when appropriate. 

The set up and management of a recycling solution that prioritizes resource 

extraction may be more expensive than landfill ing or other alternatives.  

Various financing models have been implemented around the world to combat that 

financial incentive, including a small price increase on products at the time of purchase, 

to a fee when the product is dropped off for recycling. When a consumer is unaware 

of the recycling system or the environmental benefits of recycling, he or she may 

be unwilling to pay the increase. 

In establishing a clear legal framework for E-waste collection and recycling, 

the following building block principles should be included: 

 
Source: http://www.step-
initiative.org/files/_documents/whitepapers/Step_White_Paper_7_180221_low_compressed.pdf 

Figure 3.2 Building blocks for establishing a clear legal framework 
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CHAPTER 4: 

SUPPORTING TOOLS 

Guideline for the development of legal framework has been described in 

chapter 3. The framework functions as skeleton of the E-waste management system 

of a country or region. At the moment, most ASEAN countries are under the 

development of the legal framework for management of the E-waste. The frameworks 

attempt to set the scope and control over the movement of 3 main flows, including 

1) products/waste flow, 2) financial flow, and 3) information flow. To efficiently and 

effectively implement the systems, other supporting elements are needed.  

As a conclusion from the ASEAN-Korea regional workshop, a list of requirements 

for supporting the implementation and operations of E-waste management system 

was concluded, as displayed in Figure 4.1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.1 Supporting tools for E-waste management systems in ASEAN  

E-waste Mgt. Law 

Committee of Stakeholders 
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Clearing House 
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To control all players under law 
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To admin all registration, payment/ 
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- To enter physical & financial data 
- To monitor operation performance 
- To pay/receive money 
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This chapter focuses on development of supporting tools and facilitating 

systems, for E-waste management in ASEAN, which are needed to implement 

and operate the systems. Necessary tools, mechanisms, and systems, suitable for 

E-waste management in ASEAN has been discussed and identified by the 

participants. The summary of discussion on key issues is listed in the table below.  

Supporting tools Topics Key issues 
1. E-waste management law 1.1 Set-up all necessary components of E-waste management system in the law.  

1.2 All potential and unexpected issues are authorized by the law to be considered 
by committee of stakeholders. 

1.3 All stakeholders are under the law  

2. Committee of 

Stakeholders 

2.1 Clearing House is operation unit for all commands and regulations approved by 
committee of stakeholders 

2.2 Stakeholders give and take benefits with others (mutual benefits) fairly 

by compromising all together dynamically upon real situations in the platform : committee 

of stakeholders 

2.3 Meeting of the committee relies on facts, figures and data from operation software, AI, 

and stakeholders’ assessments results. 
2.4 The committee regulates & control overall E-waste management system operated 

by Clearing House continuously. 

3. Adjust Consumer 

Behavior 

3.1 Consumers are key decision makers to send their own E-waste sets to the right 
channels. 

3.2 Build right consumers awareness on E-waste collection channels e.g. Each channel 

cost and benefit for consumers and stakeholders, Pro and con of each channel, etc. 

3.3 Build social awareness continually until it change social culture eventually. 

4. Standard Procedures + 

Certification (Stakeholders) 

+ Auditing 

4.1 Good operation practices and procedures for each stakeholder are designated as 

regulations and guidelines for each stakeholder operation. 

4.2 Self reporting of their own operation in designated format software in real time is 

required. 

4.3 Third -party assessment and certification on any stakeholders are required based 

on individual risks prioritization. 

4.3 Audit teams are required for 4.3 jobs continuously and organized by Clearing House 

5. Investment 

Promotion/Tax Incentives 

5.1 Private sectors investments on sub-systems (concerning this system) with no-tax on profit/ tax 

incentives are necessary for overall one single complete national E-waste management system. 

5.2 Sub-systems concerning this system are e.g. Retailers, Collection canters, Transporters, 

Dismantlers, Recyclable processors, Non-recyclable disposal processors and importers/ 

manufacturers, sole distributers/wholesalers. 

6. Second Hand Business 

Included (Circular Economy) 

6.1 All relevant second hand businesses are registered and monitored. 

6.2 Self-regulation compliance reporting on flow of input, work-in-process, and output 

are reported in each site in real time software. 

7. Clearing House 7.1 Operate all functions concerning E-waste management system complying 

with procedures and regulations approved by committee of all stakeholders. 

7.2 Monitor data from operation software and AI and evaluate results compared to targets 

7.3 Take action on non-conforming outputs. 

7.4 Take corrective action on non-conforming output 
7.5 Set-up measures on high risks issues on E-waste management system. 

7.6 Operate routine functions e.g. stakeholders registration , money collection and payment, 

stakeholders certification and surveillance assessment , data analysis and evaluation , 

proposal for system improvement ,etc. 
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Supporting tools Topics Key issues 
8. Operation Software and 

AI (Artificial Intelligence) 

8.1 One Central operation software in cloud server  are operating in real time by 

Clearing House and all stakeholders 

8.2 All registered stakeholders enter information of physical items & financial data on 
their own operation into the software. 

8.3 Abnormality on operation performance are detected automatically by AI and taken 

action by Clearing House 

8.4 Daily expenses debt/payment processed from the software are used to pay/receive 

money with all concerns to manage cash flow in daily basis. 

9. Traceability through 

routing from buying new 

product set to dismantling 

E-waste set 

9.1 QR code is identified on each product set (QR code : Registered Trade Mark Code, 

Registered Importer Code ,Registered Manufacturer Code, Registered Product Code, 

Registered Product Model Code, Registered E-waste Type Code , Registered E-waste 

Model Code ,etc.) 

9.2 Route of each product set is traced by entering QR code attached on each product 

set while passing through the stations e.g.  

- at selling to users at registered retailer code 

- at sending to E-waste collector at registered collector code 

- at sending E-waste to registered dismantler code. 

9.3 AI (Artificial Intelligent) is used to find out the required solutions from big data of 
9.2 e.g. 

- Search for shortest product life brand compared to average in each 
E-waste type: Each year lot of import and manufacture 100% are turned to be 

E-waste in year 1, 2, 3, p, q, r% and remain in use by users s%. 

- Search for lowest collection rate area compared to average in each 
E-waste type : Each area of retailers 100% sales can collect E-waste t % , 

- Search for lowest recyclable ratio brand  compared to average in each 

E-waste type. 

- Search for highest ratio of no-importer code /manufacturer code E-waste 
sets area compared to average in each area 

- Search for highest ratio of dismantled E-waste sets area compared to 

average in each area 

 

Furthermore, supporting tools, such as, systems, practices, guidelines, 

handbooks, should be compiled or developed to facilitate and support the 

operations, as shown in Figure 4.2. There are such supporting tools widely 

suggested and publicly available. Some of them, applicable for ASEAN, are 

adopted and described in the chapter. This chapter describes some needed 

components, functioning as muscles of the framework, including, 1) collection 

system, 2) recycling system and 3) standards.   
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Source: E-Waste Training Manual, GIZ 

Figure 4.2 Flow and operations in E-waste recycling chain 

4.1 COLLECTION SYSTEM (TAKE-BACK SYSTEM) 

The concerns on E-waste situation have led policy-makers across the world 

to create systems to collect and process E-waste, also known as “take-back systems”. 

The Asian countries of Japan, Taiwan and South Korea have developed mandatory 

E-waste collection laws. Furthermore, the Member States of the European Union (EU) 

have completed transposing the Waste Electrical and Electronic Equipment (WEEE) 

Directive, which requires original equipment manufacturers (OEMs) to be responsible 

for the collection of End-of-Life (EoL) electronics. The European Member States join 

other European countries, such as Norway and Switzerland that have similar programs. 

North America has experienced a rapid increase in E-waste legislative activity. 

As of September 2008, seventeen US states and four Canadian provinces had 

already implemented systems or approved legislation creating electronics  

recycling systems.  
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Source: E-Waste Training Manual, GIZ 

Figure 4.2 Flow and operations in E-waste recycling chain 

4.1 COLLECTION SYSTEM (TAKE-BACK SYSTEM) 

The concerns on E-waste situation have led policy-makers across the world 

to create systems to collect and process E-waste, also known as “take-back systems”. 

The Asian countries of Japan, Taiwan and South Korea have developed mandatory 
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Directive, which requires original equipment manufacturers (OEMs) to be responsible 

for the collection of End-of-Life (EoL) electronics. The European Member States join 

other European countries, such as Norway and Switzerland that have similar programs. 

North America has experienced a rapid increase in E-waste legislative activity. 

As of September 2008, seventeen US states and four Canadian provinces had 

already implemented systems or approved legislation creating electronics  
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Take-back system is a key component of the E-waste management system. 

However, when policy-makers address the E-waste issues, they often lack the 

knowledge and practical experience required to create efficient new take-back 

systems for EoL electronics. The current in-place systems are nascent and many 

were developed concurrently without the benefit of learning from existing systems. 

This leaves policy-makers and system architects in the unenviable position of 

creating systems that are essentially experimental in nature – they must use 

policy instruments that are new and have not been well-tested. A tangential result 

is that there is a patchwork of different implementations of E-waste take-back 

systems in many states and regions. There is a need for a consolidated source of 

information on EoL electronics takeback system design that would summarize 

design alternatives and highlight their strengths and weaknesses. 

The Solving the E-Waste Problem (StEP) White Paper series provide 

practical and helpful information for the development of E-waste management 

system. The White Paper, “E-waste Take-Back System Design and Policy 
Approaches”, provides guidance to policymakers and system architects on the 

policy tools, configuration alternatives, financing schemes and management 

alternatives that may be used to operate such systems. This document begins 

with a description of the generic structure of a take-back system, followed by 

details on the alternatives available to fulfil each component of the system and 

strengths and weaknesses of various alternatives. A list of key considerations in 

system design and examples of current system models is included at the 

conclusion of the document. 

More information is also available at www.step-initiative.org/white-and-

green-papers.html. The publications could be helpful for the development of 

E-waste management systems in ASEAN. These publications could be reproduced 

in whole or in part and in any form for educational or non-profit purposes without 

special permission from the copyright holder, provided acknowledgement of the 

source is made.  
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A take-back system has three main functions, depicted in Figure 4.3 collection, 

processing, and system management. These designations refer to specific goals of the 

programs and all viable systems comprehend all of these functions. The financing 

scheme encompasses all of the functions and enables the system to be executed. 

 

 

 

 

 

 

 

Figure 4.3 Take-Back System Structure 

A take-back system is a complex interrelated structure that has four key 

components: 

(1) The rules that govern the system, 

(2) The operational areas of collection and processing,  

(3) Financing of the system, and 

(4) How to control the flow of E-waste into and out of a jurisdiction. 

A system architect must define implementation modes for these four 

components, which will depend on the goals of the system. Some common goals 

for E-waste systems include: 

 Motivate OEMs to improve product recyclability, reduce the use of toxic 

materials and integrate these concepts into product design. 
 

 Prevent toxic materials from entering landfills or being incinerated. 
 

 Recover scrap materials from the products, thereby avoiding the 

environmental burdens associated with producing virgin materials. 
 

 Ensure that E-waste is processed in an environmentally and socially 

responsible manner. 
 

 Share responsibility among stakeholders. 
 

 Motivate consumers to hand in equipment. 
 

 Create an efficient and sustainable system.  

Financing Scheme 

Collection Processing 
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A fundamental challenge in creating any system is balancing potentially 

conflicting goals to try and create an optimal system configuration. The following 

sections describe modes for accomplishing system functions and financing 

schemes, with the exception of the processing function. The technical aspects of 

processing E-waste are available in many referenced materials. The modes 

described for collection, system management and financing schemes are modular: 

they could be used individually or in combinations. 

Collection Point 

The primary modes for accomplishing collection are: permanent drop-off 

facility, special drop-off events and door-to-door pick-up. The mechanism for 

accomplishing a mode depends on the stakeholder responsible for collection, 

which could be a government, retail, OEM or commercial entity. A government 

entity could include a municipal or state department responsible for collecting 

waste. Retailers sell electronics in brick-and-mortar stores. Commercial entities 

involved in collecting E-waste are generally electronics recyclers, but could also 

be generic waste collectors. OEMs are the manufacturers of electronic products. 

A summary of typical collection mechanisms for four stakeholders is illustrated in 

Figure 4.4 

 Government Retail Commercial OEM 

Permanent Drop-Off 
Location 

Co-located with 
offices or other 
hazardous waste 
drop-off locations 

Located at retail 
stores 

Located at entity Location created 
in partnership with 
one of other three 
stakeholders 

Special Drop-Off 
Event 

A one or two day event dedicated to generators dropping off E-waste at a location 
affiliated with the stakeholder 

Door-to-Door 

Pick-Up 

Curbside pick-up N/A Direct pick-up, 
particularly from 
other commercial 
entities 

Pick-up by mail or 
logistics company 

Figure 4.4 Typical collection mechanisms for various stakeholders 
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Responsible organization 

A take-back system does not run itself: an entity must be responsible for 

coordinating the actions of various stakeholders and enforcing the system rules 

and regulations. This system manager may be one of several different types of 

public or private entities that are outlined in this section. 

 
Pro Con 

 

Government 
in charge 

 

 Have powers of enforcement 

 Levy fines 

 Ban noncompliant producers 

 No potential conflict of interest 

 

 Not always most efficient economically 

as this can lead to additional layers of 

administration 

 Can stifle (quick) innovation 

 Money flowing into and out of 

government departments can be 

problematic 
 

TPO in chart 
 

 More flexible – can adjust rules and 

outcomes more easily 

 Easier for TPO than government to 

develop relationship with members 

 Business incentive as costs and 

program can more easily be controlled 

and influenced 

 

 Potential lack of enforcement 

mechanism 

 Can focus too much on their members 

and do not have the wider community 

and environment as interested 

stakeholders  

 Potential conflict of interest 

Figure 4.5 Pros and cons of options for overall Take-back system management 

In practice, however, some systems operate a shared responsibility model 

that can harness the best of both worlds. 

 New York Switzerland UK Italy Japan 

Approval of 
collectors and 
processors 

Government TPO Government TPO TPO 

Collection of 
payments Government TPO TPO TPO TPO 

Reimbursing 
collectors and 
processors 

Government TPO TPO TPO TPO 

Enforcement Government TPO (but few 
tools available) Government Government Government 

Figure 4.6 Roles of Government and TPO in practice  
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 Government 

Government entities may be tasked with managing take-back 

systems. In particular, government agencies that handle environmental 

affairs are typically given the additional responsibilities associated with 

supervising system operations. These responsibilities might include 

collection fees, reimbursing collectors and processors, setting and enforcing 

treatment standards, enforcing sales bans on OEMs, who do not comply 

with take-back system laws and approving processors and collectors to 

take part in the system. Government entities may be tasked with 

supervising a single take-back system for an entire region or multiple 

systems within a region, but the former is typically true. Fee collection 

from consumers may necessitate the participation of another government 

agency to collect fees at the point of sale. 

 Third Party Organizations 

The management of take-back schemes may be carried out by a 

third party organization (TPO), which provides the management and 

administration of a recycling program for its members. The TPOs 

membership may be made up entirely of manufacturers of the products 

being recycled, but it can include government entities and other 

members such as recyclers or collectors. Alternatively, it may be a 

single entity created by the government to manage a system. 

Activities carried out by TPOs, or compliance schemes, vary from 

country to country, depending on specific legislation requirements, but 

also depend on services offered to members. In addition to organizing 

take-back activities, some TPOs provide legal or consultancy services 

on related topics or compliance services for other flows of waste like 

packaging or batteries. 
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 Original Equipment Manufacturers (OEMs) 

Some producers have established individual product stewardship 

programs. Under such scenarios two different options exist: 

 A product recovery network, which includes its own recycling 

infrastructure and refurbishment or recycling programs to 

process own appliances. The OEM has full control over 

operations and a direct involvement in the entire process. 
 

 Service providers are contracted in order to collect and treat the 

OEM’s proprietary discarded appliances. The level of engagement 

of the OEM is determined by the contractual agreement and 

can vary from full oversight of the process to insignificant 

engagement in how the contracted operations are performed. 

The OEM individually responsible approach is more common for 

commercially owned and leased (B2B) products that are quite often 

refurbished or taken back to recover components or spare  parts. 

The two options presented under this scenario can be easily distinguished as 

the level of involvement of OEMs is quite different. The second option 

described is more common than the first one. 

Financing Schemes 

Financing of downstream E-waste activities and allocation of economic 

responsibilities along the downstream chain has proven to be challenging in  

countries with existing take-back schemes and in countries discussing potential 

take-back system architectures. The way stakeholders financially contribute to 

different activities varies and many models exist. From a general perspective,  

there are three main stakeholders who could bear responsibility for end-of-life 

electronics products: 

 Entire society 

As E-waste is a societal problem, having impact not only on 

consumers but also on the entire population (both in terms of environmental 

and societal impacts), systems could be financed by the entire society 

(i.e., by taxpayers), especially when government organizations keep 

control over operations.  
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 Consumers 

This could be seen as an implementation of the “polluter pays 

principle”, where the polluter is recognized as the person responsible for 

discarding an end-of-life appliance. It could also be argued that even 

though a producer may bear financial responsibility, consumers will 

eventually pay the end-of-life costs as an increase of the product price, 

even when no up-front external charges are paid at point of sale. 

 Producers 

This is implementation of various degrees of the extended producer 

responsibility principle. It should be noted that although the financing of 

systems is ensured by producers, internalization of costs in the product 

price can arise by means of:  

 A reduction of the producer’s sales margins, resulting in the 

financial impact fully borne by the producer, or 
 

 An increase of sales price, resulting in the financial impact 

indirectly borne by the consumer. 

The choice between a reduction of sales margins or an increase 

in sales price is not strictly dependent on the financing model of the 

entire system, even if advocates of EPR speak primarily of cost  

internalization as a reduction in margins – notwithstanding different costs 

and margins structures for different products exist. Such choice involves 

many complex issues and depends on each company’s strategy and 

product portfolio. 

The definition of financing models is critical to understanding the 

design and operation of E-waste take-back systems and is necessary to 

clearly assess many basic principles of the financial management of 

compliance schemes. Furthermore definitions are necessary in order to: 

 Assess the financial flows (this issue is related to the financial 

responsibility of stakeholders and, in particular, of producers 

and final users. It is also related to the assignment of  

responsibility based on various metrics - i.e., put on market by 

weight, unit or value, or by return shares, etc.).  
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 Assess the impact on stakeholders and compliance with 

legislative requirements.  
 

 Assess the economic and financial effectiveness of any 

compliance scheme in comparison with itself and with others 

over time. 

The relationships among the stakeholders involved in a system and the 

financial flows are specified by financing models. Pros and cons for administration of 

the finance of the take-back system can be concluded in Figure 4.7 

 Government PRO Recyclers 

Pros   Helps ensure efficient 

use of resources 

 Impartial stakeholder 

 

 Helps ensure efficient use 

of resources 

Cons  Potential for funds to 

disappear into general 

government revenue and 

not be used specifically 

for take-back activities 

 

 Creates additional layer 

of bureaucracy 

 

 Complex to administer 

Figure 4.7 Administration of the finance of the take-back system 

Based on the differences in the operative and financial structures of systems 

in place around the world, it’s possible to define at generic financing models as 

follows. These models identify the relationship between stakeholders (i.e., between 

producers, compliance scheme and final users) and the level of responsibility of 

the system managers. 

 Compliance Cost 

In a Compliance Cost model, producers finance activities in the 

system, bearing costs for management of all E-waste (for example, by 

joining a compliance scheme, financing their own take-back system or 

product stewardship program). A producer financing its own take-back 

program is quite rare, especially considering that the electronics 

industry has a large variety of companies and many of them, particularly 

small and medium-sized ones do not have the organizational and 



76 Guideline handbook for E-waste management within ASEAN and Korea 
 

 Assess the impact on stakeholders and compliance with 

legislative requirements.  
 

 Assess the economic and financial effectiveness of any 

compliance scheme in comparison with itself and with others 

over time. 

The relationships among the stakeholders involved in a system and the 

financial flows are specified by financing models. Pros and cons for administration of 

the finance of the take-back system can be concluded in Figure 4.7 

 Government PRO Recyclers 

Pros   Helps ensure efficient 

use of resources 

 Impartial stakeholder 

 

 Helps ensure efficient use 

of resources 

Cons  Potential for funds to 

disappear into general 

government revenue and 

not be used specifically 

for take-back activities 

 

 Creates additional layer 

of bureaucracy 

 

 Complex to administer 

Figure 4.7 Administration of the finance of the take-back system 

Based on the differences in the operative and financial structures of systems 

in place around the world, it’s possible to define at generic financing models as 

follows. These models identify the relationship between stakeholders (i.e., between 

producers, compliance scheme and final users) and the level of responsibility of 

the system managers. 

 Compliance Cost 

In a Compliance Cost model, producers finance activities in the 

system, bearing costs for management of all E-waste (for example, by 

joining a compliance scheme, financing their own take-back system or 

product stewardship program). A producer financing its own take-back 

program is quite rare, especially considering that the electronics 

industry has a large variety of companies and many of them, particularly 

small and medium-sized ones do not have the organizational and 

Guideline handbook for E-waste management within ASEAN and Korea 77 
 

financial capability of setting up such systems. In the great majority of 

cases, producers join a compliance scheme and pay a specific amount 

of money, which covers the costs of take-back and recycling programs 

and all other services the scheme is willing to provide. The cost could 

be unit-based or weight-based and is assessed by the scheme on the 

basis of actual recycling costs or estimation of future costs. Schemes 

usually assess compliance costs on the basis of fees charged by 

treatment plants and logistics partners. The costs are normally revised 

during the year and adjusted quarterly, annually or in accordance with 

specific statements in the contracts between the compliance scheme 

and the producers. In a collective approach contracts specify that  

producers who are active in the market in a specific year pay for 

management of E-waste arising in that year according to their present 

market share or their return share. Specific agreements can be 

established regarding the way historical waste (i.e., waste arising from 

appliances put on the market before the E-waste legislation was enacted) 

is financed. Since no retroactive obligations can be established, the 

burden of financing historical waste is usually shared, in addition to 

orphan waste, which is financed collectively by those producers active 

in the market in any given year. The Compliance Cost model includes 

direct involvement of producers as stakeholder in the financing of the system. 

 Compliance Cost & Visible Fee 

In a Compliance Cost and Visible Fee model, producers finance 

activities in the system, bearing costs for management of waste they put 

on the market (for example, by joining a compliance scheme or financing 

their own take-back system). They also bear costs for management of 

E-waste put on the market by other producers in the past (i.e., historical 

waste) but they use a so-called “Visible Fee” to generate revenues from 

final users to cover historical waste management costs. The Visible Fee 

mechanism has been introduced by the EU WEEE Directive as a 

means for producers to share the burden of financing historical waste 

with consumers. The model combines two different financial mechanisms 

for the two separate flows of appliances (i.e., new and historical).  
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The Compliance Cost and Visible Fee model includes direct involvement 

of producers as stakeholders in the financing of the system at least with 

respect to appliances put on the market under their responsibility 

(i.e., after E-waste legislations were enacted). However, producers are 

allowed to share financial responsibility with consumers to cover the 

costs of historical waste. 

 Reimbursed Compliance Cost 

In a Reimbursed Compliance Cost model, producers finance 

activities in the system by bearing costs for management of E-waste (for 

example, by joining a compliance scheme or financing their own 

takeback or product stewardship program). They also bear costs for  

management of historical waste, but they use a Visible Fee mechanism 

to generate revenue from final users to pay for all E-waste management 

costs. Producers pay compliance schemes in advance when placing 

appliances on the market but are reimbursed for the costs when selling 

appliances to final users. The Reimbursed Compliance Cost model 

includes direct involvement of producers as stakeholders in the 

financing of the system, but only via an up-front payment made when 

appliances are placed on the market. In the end consumers are 

financing the entire system by paying the Visible Fee. 

 Recycling Fee 

A Recycling Fee, also known as a Recovery Fee, is paid by 

consumers when they buy new equipment. Hence the consumers bear 

the costs for management of E-waste; there is no financial involvement 

of producers. A Recycling Fee could be used to raise funds for future 

treatment of appliances currently being sold. This means that the future 

recycling costs for each appliance is estimated in advance and paid  

up-front by the consumer when buying the appliance. Alternatively,  

the Recycling Fee represents and is calculated as a share of actual costs 

of recycling arising WEEE. This means that recycling costs currently 

arising are shared among appliances being sold. The main difference 

between the two options is that in the first case the amount paid by the 

consumer represents an up-front estimation of costs arising in the future, 
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whereas in the second case appliances sold contribute, by means of a fee, 

to the financing of current recycling costs. In both cases there is no 

direct financial involvement of producers in the system: end users are 

bearing end-of-life costs. 

 End-of-Life Fee 

An end-of-life fee is paid by generators of E-waste (i.e., the last 

owner of a product who decides to recycle it) to an entity who assumes 

responsibility for recycling the EoL product. The fee covers collection 

and recycling costs. 

 Other Hybrid Implementation Models 

The models presented in this chapter do not represent the only 

solutions, but rather define fundamental approaches. Hybrid models of 

these approaches are possible. However, the main objective of defining 

these models is to identify the boundaries for financial responsibilities in 

the system in terms of: 

 General financing responsibilities:  

The Compliance Cost and Recycling or End-of-Life 

Fees models represent the opposite ends of the spectrum 

(i.e., producers fully responsible vs. consumers fully responsible). 

The first model could also apply in the case of societal  

responsibility (taxpayers bearing costs), where the role of 

producers is taken by any governmental organization financed 

by the state’s budget. 

 Options to share responsibilities with other stakeholders:  

The Visible Fee mechanism is one method for sharing 

responsibility, especially with respect to historical or orphan waste, 

because it is difficult to justify retroactive financial responsibility. 

Another White Paper, “E-waste Prevention, Take-back System Design 
and Policy Approaches”, available at StEP as well, also explores the large variety 

of policy options that have been implemented around the world and it draws some 

conclusions about the nature of responses to the E-waste problem and potential 
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policy recommendations. The authors of this paper encourage further research on 

reducing overall E-waste volumes arising worldwide, encouraging repair and 

reuse both by producers and consumers and promoting eco-design, which are 

currently underrepresented in the literature. In terms of policy recommendations, 

this paper seeks to present a variety of policy options, most of them having already 

been implemented to some degree in both industrialized and developing countries. 

In ASEAN, a common problem in design and implementation of E-waste 

management problem is the unregulated informal sectors, which play an important 

role in the collecting process. Considerations of role and responsibility of existing 

informal sector should be taken into account in the development and implementation 

of collection system. Figure 4.8 is a summary of strengths and weaknesses of the 

formal and informal sectors. 

Steps in E-waste 
prevention and 
management 

Formal sector Informal sector 

Reuse  Does not intervene as much as the 

informal sector in this sector, although 

some sectors and companies are 

focusing on the issues  

 Ability to identify re-usable products, 

refurbish them and resell them to 

“bottom of the pyramid” customers 

Separation at the 
source 

 Can be expensive if dependent upon 

public decision to impose mandatory 

separation at the source (especially for 

households) or upon negotiation with 

businesses. 

 In some countries, can be labor-intensive 

when there is a low-cost workforce 

available. 

 Ability to get access to E-waste even 

when there is no separation at the source, 

for instance in dumpsites or by providing 

incentives to waste generators (e.g., by 

buying it from households) 

 Inexpensive and labor-intensive 

processing provides jobs for individuals 

Collection  Dedicated collection routes for E-waste 

can be expensive in the context of a 

formal waste management company 

 Consumer behavior in some countries, 

especially in Scandinavia, almost eliminate 

collection costs because consumers bring 

E-waste to recycling centers 

 Thousands of itinerant workers collect 

scrap metals, including some E-waste 

types or buy it from households or waste 

pickers 

 Only economically-valuable fractions 

are collected 
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prevention and 
management 

Formal sector Informal sector 

Reuse  Does not intervene as much as the 

informal sector in this sector, although 

some sectors and companies are 

focusing on the issues  

 Ability to identify re-usable products, 

refurbish them and resell them to 

“bottom of the pyramid” customers 

Separation at the 
source 
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 Inexpensive and labor-intensive 
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formal waste management company 
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collection costs because consumers bring 
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Steps in E-waste 
prevention and 
management 

Formal sector Informal sector 

Dismantling  Industrial dismantling (shredding) 

does not allow 100% recovery of the 

recyclable materials  

 Manual dismantling allows recovery 

of a large portion of the economically 

viable recyclable materials contained in 

WEEE, even the very small parts 

(precious metals). It is also less energy 

consuming than industrial dismantling 

used in the formal sector. 

Recycling  Is  ab le to  make the substant ia l  

investments needed for safe industrial 

recycling 

 No investment capacity and can only 

undertake manual or semi-industrial 

recycling (for instance, metal smelting or 

plastics recycling) that can be unsound 

and hazardous to health and environment 

practices in some treatment stages 

Disposal  Together with public authorities, is 

able to make the heavy investments 

needed for safe disposal 

 Is not interested in final disposal 

Figure 4.8 Strengths and weaknesses of the formal and informal sectors 

There are also positive social opportunities in creating good E-waste 

management systems. Many reports and studies indicate that increasing the total 

amount of collection can create job openings in collection services, the recycling 

industry and the repair and remanufacture sector, provided that additional volumes 

are not processed through increased automation. These opportunities could be 

leveraged as manual device dismantling before processing at the recycling facility 

becomes the norm to extract ever-purer fractions and as reuse and remanufacturing 

become normalized parts of a product’s lifecycle. Therefore, working with the 

informal sector and having them as a part of the framework not only help the 

environment but also having impact on economy. An example of a shared 

responsibility between formal and informal sectors is depicted in Figure 4.9 
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Figure 4.9 Shared responsibilities between the formal and informal sectors 

There is an example of proper arrangement of shared responsibilities among 

the stakeholders, detailed in Technical Guidelines by the Environmental Protection 

Agency in Ghana. The technical Guidelines serve as a quick reference material 

for proponents or persons interested in the management of E-waste. They provide 

regulatory requirements for registering and monitoring an activity within the value 

chain. The Technical Guidelines address specific requirements for activities within 

the tiered system of the E-waste value chain. They refer to five specific E-waste 

activities (tiers) namely: 

a) Collectors (Tier 1) 

b) Collection centers (Tier 2) 

c) Transporters (Tier 3) 

d) Treatment facilities (Tier 4) and 

e) Final disposal (Tier 5) 

The background of this tier-approach is the policy intention that all operators 

involved in waste and E-waste management shall be registered, even if they engage 

in small-scale and currently still informal activities such as collection. Comment on 

the figure below: the different tiers should conform to the activities listed. Also, 

there is no collection volume limitation with respect to tier 1 and we are yet to set 

same for tier 2. 
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Figure 4.10 Tier approach as regulatory requirements for registering and monitoring 

Tier 1: Collectors 

A person registered by the Agency and the relevant MMDAs within the 

locality in which they operate is required to adhere to strict permit conditions 

including the following; 

 The collection and storage location should be adequately protected 

against unauthorized entry and theft. 
 

 Provide appropriate training to all staff including standards on health and 

safety and the use of appropriate personal protective equipment (PPE) 
 

 Materials management in order to prevent release of pollution to the 

external environment. 

The regulatory approach for this activity (Tier 1) is for persons registered as 

collectors to have all their collectors/ staff registered and easily identified by the 

public, generators of E-waste such as households and commercial entities. They 

are also allowed to operate small collection or aggregation points for onward 

transport to registered and permitted collection centers (Tier 2). 
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Tier 2: Collection Centers 

The collection centers are to serve as the receiving points or buy-back 

centers for the small collectors (Tier 1). The Agency will permit collection centers 

to operate satellite centers in order to be closer to and reduce the transport 

distance from collectors (Tier 1). The collection center is also required to adhere 

to facility management standards as prescribed in the permit conditions. These 

conditions include security of the facility, training of staff, materials management 

and data management or record keeping. In an effort to streamline the E-waste 

activity landscape the guidelines have proposed a prototype collection center to 

ensure equal regulatory requirements and enforcement. 

Tier 3: Transporters 

The transport of E-waste is permitted for an entity to transport E-waste from 

a collection point to a recycler, between collection centers (from a collector to  

collector), or from a recycler to a recycler (between treatment facilities). This service 

can be permitted to an independent entity that is not permitted to collect, dismantle, 

recycle/treat or dispose of E-waste. 

Tier 4: Dismantling/Treatment Facilities 

The treatment of E-waste is considered to include activities such as dismantling, 

recycling, and recovering of electrical and electronic waste (E-waste). The national 

E-waste recycling plant will play a critical role in the management of E-waste in 

Ghana. The recycling of hazardous fractions is planned to be undertaken mainly 

by the national E-waste recycling plant. Other activities including dismantling are 

to feed most of their E-waste materials to the national plant. The setup for the 

dismantling facility is expected to conform to the requirements of the collection 

center where the prototype facility could be adopted. It is the plan of the Agency to 

formalize the informal collection and dismantling activities in Ghana through 

collaboration with our development partners. It is important that the activity of the 

dismantler should ensure that the process follows health, safety, as well as record 

or data management standards. Also, non-recyclable and non-recoverable E-waste 

materials are sent to an authorized or permitted treatment, storage and disposal facility. 

Tier 5: Final Disposal 

This tier refers to the management of landfill and incineration sites and is 

therefore not of relevance to manual dismantlers.  
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Figure 4.11 Analysis of strengths, weaknesses, opportunities and threats 
(SWOT analysis) for a formal vs. an informal system 
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4.2 RECYCLING SYSTEM 

The recycling chain for WEEE consists of three main subsequent steps, 

which are, 1) collection, 2) pre-processing (including: sorting, dismantling, mechanical 

treatment), and 3) end-processing (including: refining and disposal). For each of 

these steps, specialized operators and facilities are required. The material recovery 

efficiency of the entire recycling chain depends on the efficiency of each step and 

on how well the interfaces between these interdependent steps are managed.  

For example, if a certain material the efficiency of collection is 50%, the combined 

pre-processing efficiency is 70% and the refining (materials recovery) efficiency 95%, 

the resulting net material yield along the chain would be only 33%. 

Concepts and processes applied in the recycling chain can vary considerably 

from each other in different regions and countries with individual strengths and 

weaknesses. There are sources of available information on E-waste recycling, in 

many forms, such as, technical reviews, guidelines, handbooks, etc., can be applicable 

for ASEAN. A main difference between developed countries, with a prevailing 

formal sector, and developing countries, with a dominant informal sector, are the 

technologies and facilities, available in the region. This section compiles information 

for decision making and development of recycling capability, applicable for ASEAN. 

The focus is on the pre-processing of E-waste in the recycling chain, as shown in 

the figure below. 

 

Figure 4.12 Pre-processing component of the E-waste recycling chain 
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Referring to Figure 4.12, the pre-processing part of the recycling chain can 

be classified into 2 main processes, which are manual processing and mechanical 

processing. As a matter of fact, generation of E-waste and capabilities to 

manage them are different by countries and region. These two factors can be 

used to classify a country’s E-waste position into 4 mains categories, each of 

which would have common situation and challenges. ASEAN could be classified 

as low-to-medium E-waste generation, with low-to-medium capabilities of E-waste 

recycling. Based on the Best-of-2-worlds philosophy, it is suggested that countries 

with low labor cost and low E-waste generation, like ASEAN, should primary 

perform manual processing and utilize regional or global facilities for the further 

processing. However, the situation is changing; E-waste generation in ASEAN is 

rapidly increasing and going to be a serious problem for the region. E-waste 

generation in ASEAN will be soon in a medium-to-high, which will change the scenario. 

In the near future, the region may have to consider establishing more E-waste 

end-processing facilities within the region or in each country. For now, the pre-processed 

E-waste is mostly being shipped to other countries that have capabilities for recovering 

and treatment, for end-processing of the E-waste, as governed by Basel Convention. 

 

Figure 4.13 a suggested list of countries that could adopt the “Best of the two 
worlds” approach 
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The graph below compares the recycling efficiency between a common 

formal system in Europe and the informal sector in India for the overall gold yield 

out of printed wiring boards. While both scenarios indicate similar (low) overall 

metal recovery efficiencies, both have their weaknesses and strengths in different 

steps of their respective recycling chain. 

 

Figure 4.14 Recycling Efficiency 

The decision on the selection of recycling processes and whether or not 

material recovery facility (MRF) should be established in the country depends on 

different goals and situations of each country. This section only provides information 

and guideline for making decision suited for the country needs. In addition, 

information for building up recycling capability is also gathered as reference material, 

and can be used for technical reference and training purpose. Some of the 

reference sources are summarized as follows. 

Title:   E-waste Management Manual 

Publisher:  United Nations Environmental Programmed 

Division of Technology, Industry and Economics 

International Environmental Technology Centre 

Osaka/Shiga 

Source:  https://www.unenvironment.org/resources/report/e-waste-vol-2-e-

waste-management-manual 

This manual aims to build the capacity of practitioners and policy makers 

for preparing and developing WEEE/E-waste management systems. It summarizes 

current practices in developed and developing countries on WEEE/E-waste 

management, the technologies for E-waste management (collection, transportation, 

treatment and disposal) and the important pre-requisites for effective and 
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sustainable WEEE/E-waste management. A conceptual approach for developing 

regulatory systems for E-waste management has been provided for policy makers. 

Current practices for E-waste management have been reviewed from developed 

and developing countries. Financial viability of E-waste management has been 

discussed for effective and sustainable E-waste management. A case study from 

a developing country, which describes each aspect of E-waste management 

including techno-economic feasibility of establishing E-waste treatment facility, is 

also presented. 

Title  : E-Waste Training Manual 

Publisher : Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) GmbH 

Source : https://www.giz.de/en/downloads/giz2019-e-waste-management.pdf 

This training manual about safe and sound handling of electric and 

electronic waste (E-waste) was developed within the framework of the German 

Cooperation program for “Environmentally Sound Disposal & Recycling of E-Waste” 

(E-Waste Program, 08/2016 – 01/2020), with its objective to support the Ghanaian 

Ministry of Environment, Science, Technology and Innovation (MESTI) to improve 

the conditions for sustainable management of E-waste in Ghana. 

Part of the program includes capacity development for actors in the 

informal sector, promoting individual skills and organizational structures of those 

directly involved in the collection and resource recovery. In order to avoid health 

and environmental risks, the program supports E-waste collectors and recyclers 

who are willing to change their methods. 

As a basic manual for E-waste trainers, this publication assembles compact 

information about E-waste in theory (definitions, global and local implications), 

practical dismantling of different types of equipment, output fractions after manual 

dismantling, the management of a small scale recycling facility (including the calculation 

of business opportunities), and the organizing of trainings. An annex comprises 

contacts and references as well as templates that can be used in future workshops. 

  



90 Guideline handbook for E-waste management within ASEAN and Korea 
 

Title  : Regional E-waste Monitor: East and Southeast Asia  

Publisher : United Nations University & Japanese Ministry of the Environment 

Source : https://www.researchgate.net/publication/312332531_Regional_E-

waste_ Monitor_East_and_Southeast_Asia 

This report uniquely presents a summary of the regional E-waste statuses, 

and it is arranged so as to allow direct comparisons where possible that can help 

further the development of E-waste management systems based on other 

countries’ experiences. 

Successful and environmentally sound E-waste management needs a holistic 

approach to waste management, taking into account many factors, such as a country’s 

socio-economic development, governance structures, geography, trade links, 

infrastructure, psychological considerations that reflect consumer attitudes, legal 

frameworks, collection mechanisms, recycling and recovery facilities, environmental 

awareness and health and safety standards. To simply these variables, four main 

pillars are identified, namely the legal framework, the collection mechanism,  

the processing infrastructure and the environmental health and safety standards, 

along with a country’s E-waste management systems. For each pillar, three 

stages were identified, ranging from basic to advance. We consider “prevention” 

as a common theme across all pillars, in line with prevention ranking higher up in 

the waste hierarchy. 

Title  : Development of Guidance on Extended Producer Responsibility (EPR)  

Publisher : European Commission – DG Environment 

Source : https://ec.europa.eu/environment/waste/pdf/target_review/Guidance 

%20on%20EPR%20-%20Final%20Report.pdf 

The main objectives of this study were to get a better overview of the 

current situation regarding the implementation of EPR in Europe, identify good 

practices and, based on a benchmarking exercise and stakeholders consultation, 

develop guiding principles on how to design efficient and effective EPR schemes. 

In order to identify these guiding principles, a six-component approach was 

developed, as shown below.  
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Figure 4.15 Implementation of EPR 

Title  : Handbook on Resource Recycling Legislation and 3R Trends in 2003 

Publisher : Ministry of Economy, Trade and Industry, Japan 

Source : https://www.meti.go.jp/policy/recycle/main/data/pamphlet/pdf/cRecycle3R.pd 

Japan has been making active efforts to confront environmental and resource 

constrains by establishing appropriate laws: They include – Law for Promotion of 

Utilization of Recycled Resources in 1991; Containers and Packaging Recycling 

Law in 1995; Home Appliance Recycling Law in 1998; Basic Law for Promoting 

the Creation of a Recycling-Oriented Society, Law for Promotion of Effective 

Utilization of Resources, Construction Materials Recycling Law, Green Purchasing 

Law, and Food Recycling Law in 2000; and End-of-Life Vehicles Recycling Law in 

2002. In accordance with these laws and policies and under the principle of 

discharger’s responsibility, Japan has been working on smooth promotion of the 

3Rs, reduction of waste generation, reuse of parts, and recycling of used products 

as raw materials, with the aim of decreasing the amount of natural resources 

utilized and migrating environmental burden. The Ministry of Economy, Trade and 

Industry has been promoting measures to create a recycling-oriented society. We 

have arranged the outline of legislation concerning the creation of a recycling-

oriented society and the latest information on the 3Rs in individual fields. We hope 

that this handbook will be helpful for those who engage in 3R-realted activities. 
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4.3 STANDARDS AND REGULATIONS 

Both standards and regulations provide a path for enabling an organization to 

manage E-waste in a responsible manner. Regulations are a set of requirements that 

have become law and are enforced through government auditing and action. Instead 

of creating new requirements, regulations may reference or incorporate existing 

standards, providing more credibility and weight to the standard through its use in a 

legally binding context. 

A standard is a “formalized set of harmonized, consistent and acknowledged or 

established requirements applied to manufacturing processes, products, services and 

procedures” (ISO 17000). Standards are not legally binding unless they are incorporated 

into law or cited in a regulation, although the standard operator may require a 

contractual agreement with organizations desiring certification against their standard. 

Standards may be internal to an organization and developed to assess their 

own operations, or external, where multiple organizations come together to develop a 

common understanding and set of requirements around E-waste management. 

Particularly effective or comprehensive standards may initially be designed for a 

single organization, but they may become acknowledged and established in a market 

by repeated and common use. Requirements may also be drafted by a non-

governmental organization that may also certify organizations to the standard.  

Standards should be designed with common outcomes in mind, as opposed to 

prescribing a method to manage or to treat E-waste. Focusing on outcomes or the 

results of a given set of requirements, rather than the specific process steps, enables 

organizations with diverse business models to move to a common goal and provide 

room for innovation around better and more effective approaches to responsible 

E-waste management. Further, the process of managing E-waste needs to be 

certified at a facility level, rather than for an organization or company as a whole. The 

standards should focus on activities that occur at the facility level, and each facility 

should be assessed for its performance against a chosen standard. This point is of 

particular importance when one organization operates multiple facilities. Facility-level 

focus ensures the actual collection and treatment of E-waste occurs in accordance 

with the standard and helps identify and minimize variations across multiple locations 

to enable responsible treatment regardless of location. Additionally, because they are 

voluntary, standards need a strong audit function incorporated into the program to 

ensure that all requirements of the standard are being met.  
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standards should focus on activities that occur at the facility level, and each facility 

should be assessed for its performance against a chosen standard. This point is of 

particular importance when one organization operates multiple facilities. Facility-level 

focus ensures the actual collection and treatment of E-waste occurs in accordance 

with the standard and helps identify and minimize variations across multiple locations 

to enable responsible treatment regardless of location. Additionally, because they are 

voluntary, standards need a strong audit function incorporated into the program to 

ensure that all requirements of the standard are being met.  
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The White Paper in StEP series, “Recommendations for Standards 

Development for Collection, Storage, Transport and Treatment of E-waste”, 

provides guidance for standard development, which is applicable for ASEAN. 

The goal of this White Paper is to present the recommendations for standard  

development, to ensure that E-waste is collected, handled, and treated responsibly, 

with minimal impact to the environment and communities and maximum recovery of 

valuable resources. Re-use and refurbishment are key steps at the beginning of the 

processes covered by this document. While the recommendations would apply to 

standards for reuse and refurbishment programs, they do not provide specific  

information regarding standard development for these systems. 

The recommendations present the issues an interested party should account 

for when designing a standard to address one or more stages of the end-of-life 

(EoL) phase. This document is not intended to be used as a standard itself, but as a 

set of guidelines for standard-setting organizations. The precursor to this work,  

“Recommendations on Standards for Collection, Storage, Transport and Treatment of 

E-waste”, published by Step in July 2012, provides greater detail on the issues, best 

practices and potential implementation routes for solutions that extend beyond the 

current standards space. 

A review of existing standards and regulations worldwide is also presented in 

the document and shown in the Figures 4.16 and 4.17. One aspect of E-waste 

handling not extensively covered in existing standards is the collection, handling and 

transport of E-waste material before it enters the treatment phase. Existing standards 

focus on handling, transport and treatment of E-waste once it has been received and 

is passed to reuse or prepared for refurbishment or materials recovery through 

recycling and other activities. Collection, handling and transport issues are rarely 

covered due to the wide variety of approaches and activities that may be involved in 

receiving used products from the residential, commercial and institutional electronics 

users. Two examples of standards that address collection and transport are the 

WEELABEX Collection Standard and the “Comprehensive Program for the Proper 

Handling of Covered Electronic Devices” in the state of West Virginia, USA, which 

define best practices that those programs engaging in collection of EEE can 

reference to ensure they are also responsibly handling the materials in their  

possession (WEELABEX 2011, WV 2011).   
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Figure 4.16 
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Figure 4.16 
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Figure 4.17 
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Regardless of whether a standard is intended to be used internally  by 

an organization or is the result of a large multi-stakeholder effort, all programs 

developed with the intent of managing E-waste should contain a common set of 

elements that serve as a foundat ion for the management requirements.  

This section outlines the recommended elements all standards should in-corporate. 

As recommended by StEP, common elements of E-waste management standards 

should consist of the following parts.  

 Scope 

Clear definition of what products or processes are in scope is  

necessary for effective implementation of any standard. For EoL standards, this 

is more challenging as a single accepted definition of “E-waste”, or the 

materials that term encompasses, does not exist. Each EoL standard must 

clearly define what it considers E-waste, what products are included under 

the standard and to what portions of the EoL phase it applies. One example 

for broad EEE categorization is Annex I of the WEEE Directive in the 

European Union (WEEE 2012), where 10 categories of products are defined 

to describe what EEE are considered as “E-waste under the directive”.  

 Waste Hierarchy 

The overall goal of any EEE EoL management program is to  

maximize the useful life of products through reuse and refurbishment and 

then recover materials from the products before moving material to energy 

recovery or final disposal (European Commission 2010, USEPA 2013,  

Enviro-biz Group 2010). To minimize the environmental impacts of waste, 

the following waste hierarchy should be applied:  

 Prevention of waste generation 

 Preparation of materials or products for refurbishing and reuse  

 Recycling 

 Incineration with state-of-the-art flue gas cleaning and energy 

recovery 

 Incineration with state-of-the-art flue gas cleaning without 

energy recovery 

 Disposal in landfill sites 

EoL standards should stipulate this hierarchy in their provisions as a “rule of 

thumb” for prioritization of treatment options.  
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 Operational Responsibility  

Because of the wide variety of parties engaged in the collection, 

handling, storage, treatment and disposal of E-waste, an EoL standard 

must define who is affected and outline their responsibilities. Each party 

has a unique role with associated responsibilities, and clearly laying out 

these responsibilities helps ensure the appropriate party meets them.  

 Coverage  

For effective E-waste management, EoL standards should take into 

account the full range of activities in the EoL supply chain. Reuse and 

environmentally responsible recycling are key activities, but they can be 

rendered ineffective by improper collection, handling, storage or transport 

of E-waste, which results in broken or damaged equipment. Additionally, 

equipment sold to brokers who engage in the movement of the material 

outside of responsible treatment schemes, illegal transboundary shipments 

or illegal material dumping can further undercut efforts to mitigate the 

environmental, health and safety impacts from E-waste. 

To ensure that programs are comprehensive relative to the entire 

EoL supply chain, EoL standards should include requirements for collection, 

handling, storage, transport, treatment and disposal of all materials. If all 

aspects are included, and included in compliance audits, a program has a 

higher level of certainty that all material is managed in accordance with the 

EoL standard. 

An additional aspect to consider is the influence design has on the 

EoL performance of EEE. Design for EoL (DfEoL) is one aspect of the 

broader considerations under Design for Environment (DfE), the goal of 

which is to optimize the overall environ-mental performance of a product. 

However, trade-offs between different design elements needs to be 

considered carefully. While EEE designed to be disassembled easily or to 

exclude certain materials could improve the environmental performance of 

a product at EoL, it may shift the burden to another part of the product life 

cycle. An example of this type of burden shift occurred when lead was 

banned from EEE. The identified alternatives for lead required increased 

energy consumption to produce and use of scarce resources to produce 
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the same functionality. Because EoL standards are narrow in scope by 

nature, product design requirements should be addressed in life cycle-

oriented regulations, standards and guidelines such as the Energy-related 

Products Eco-design Directive from the European Union (ErP 2009). 

 Metrics and Targets for Program Performance  

Among other benefits from proper management of E-waste, 

pollution prevention and resource conservation are the most important 

targets. To assess these benefits, the operator of a standard should 

require an organization certified under their standard to report against 

metrics or to meet targets set around E-waste management as part of the 

standard. One approach is to consider performance indicators that assess 

the status of environmental hotspots within an organization’s operations 

and how the organization improves over time. Environmental screening tools 

and indicators such as carbon footprints (e.g., see ISO 14064, ISO 14069) and 

water footprints (e.g., see WFN 2014) may be used to evaluate a certified 

organization’s specific environmental impacts and their changes over time 

as well. These types of indicators may be used to examine an operator’s 

impact and efficiency from a number of perspectives. For example, they 

may be used to assess the energy or water consumption per amount of 

E-waste treated or per unit of monetary value generated. 

To consider the broader impact of an E-waste management program, 

measures of effectiveness and efficiency may be included. Effectiveness 

considers how successful a program is with respect to pollution prevention 

and recovering the environmental or economic value contained in E-waste. 

Efficiency considers the trade-offs between the environmental benefits and 

impacts of an EoL operation. An in-depth discussion of one approach to 

hand l ing  these  measures  can  be  f ound in  t he  Green  Paper ,  

“Recommendations on Standards for Collection, Storage, Transport and  

Treatment of E-waste” (StEP 2012). 

A standard may also set targets to ensure that an organization is 

reaching a minimum performance threshold. Standards for the collection of 

E-waste may set quantitative collection targets in order to achieve a certain 

minimum amount of collection, particularly in the absence of legislative 
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requirements. Recycling targets would set a minimum quantitative  

threshold for the amount of materials to be recycled from treated E-waste. 

Caution, however, is needed to not overlook critical, harmful materials used 

in small quantities when setting specific mass targets for overall recovery 

and recycling EEE. Approaches to calculating and setting these targets in 

line with the program recommendations outlined in this document may also 

be found in the original Green Paper (StEP 2012).  

 Requirement Setting and Periodic Review 

Meeting the requirements laid out in either voluntary standards or 

government regulations usually requires effort on the part of organizations 

wishing or required to report. Therefore, it is important for the EoL standard 

to take into account the entire EoL phase by including all operators in-stead 

of focusing on one part of the EoL chain. In particular, the standard developer 

should consider that:  

 Each requirement should help improve the performance of the 

EoL operators in a specific stage of the E-waste management, 

such as col-lection, transport or treatment. 

 The requirements should also maximize, or at least maintain, the 

environmental and economic performance of other operators in 

the entire EoL chain. 

 The requirements are set only where markets or existing regulations 

do not drive EoL operators to achieve desired levels of  

environ-mental, health and safety performance.  

EoL standards should include a timetable for periodic public review. This 

allows for the standard to adapt to the most recent scientific findings and 

technological progress, incorporate the best available technology and practices 

for E-waste management and integrate learning from the experience of  

implementing the standard. A stipulated review period also ensures that the 

standard is reviewed on a schedule relevant to the standard itself, rather than one 

subject to the interest and desires of the stakeholders responsible for standard 

development. A cycle of four to five years may be appropriate as a compromise 

between keeping standards up to date and keeping the expenses for their review 

and implementation within reasonable period and cost. 
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For conclusion, while the requirements of standards may vary depending 

on their intended audience, a shared set of principles can be used by all standards 

to provide a common understanding of the issues and approach to E-waste 

management, as well as a point from which harmonization across different standards 

may be possible. Because of the variety and continual evolution of materials in 

E-waste and the processes required to recover them, the precautionary principle 

should be used. The precautionary principle states, “where there are threats of 

serious or irreversible damage, lack of full scientific certainty shall not be used as 

a reason for postponing cost-effective measures to prevent environmental degradation” 

(Rio 1992). Standards developers should assume that potential environmental 

and health impacts will be realized, and include requirements to mitigate or 

counter adverse effects. Leading from the precautionary principle, the waste 

hierarchy provides a “rule of thumb” for prioritization of treatment options (EC 2008, 

USEPA 2013, Envirobiz Group 2010). The waste hierarchy consists of: 1) prevention 

of waste generation; 2) preparation for refurbishing and reuse; 3) recycling; 

4) incineration with state-of-the-art flue gas cleaning and energy recovery; 

5) incineration with state-of-the-art flue gas cleaning without energy recovery; 

6) disposal on landfill sites  

The overall success of responsible E-waste management depends not only 

on the individual performance of the various end-of-life (EoL) operators and 

producers in the life cycle of electrical and electronic equipment, but also on their 

optimum cooperation and alignment. It is important for individuals or organizations 

to use a systems thinking approach when developing the scope of programs and 

responsibilities of the actors responsible for actions under the standard. This 

means that all aspects of E-waste collection, transport, handling and treatment 

need to be considered, as well as how a program is managed, measured, reviewed 

and audited. A standard developer should clearly define:  

 Program scope, or what the standard considers E-waste, what products 

are included under the standard and to which portions of the end-of-life 

phase of the product life cycle it applies; 
 

 Operational responsibilities, or who is affected by the standard and outline 

their responsibilities to help ensure the appropriate party meets them; 
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 Program performance metrics and targets, to outline the measurements 

and goals that enable a program to be assessed for compliance with the 

standard; 

 A timetable for periodic public review, which allows a standard to adapt 

to the recent scientific find 
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CHAPTER 5: 

IMPLEMENTATION ISSUE 

The final issue that has been discussed in the meeting is the next step for 

getting started, namely implementation and initiatives. The discussion was on what 

ASEAN should do next in order to put things to work as designed. The following 

are suggestions concluded from the meeting by all country representatives. 

 Capacity building and institutional strengthening to deal with the reduction 

of environmental and public health impacts resulted from unsound operation 

towards EEE repairing/dismantling and unsound E-waste disposal. 
 

 The training of trainers is an effective procedure should be delivered at 

local level. It aims to promote the technical capacity of responsible 

officers including effective control/monitor at checkpoint to imported 

UEEE based on designated quality 
 

 Develop policy, action plan and technical guideline on the sound management 

of E-waste for minimizing and phasing out negative impacts resulted 

from unsafe practice in daily occupation, e.g. EEE repairing and dismantling, 

including E-waste disposal. 
 

 Promote and encourage the application of 3R initiatives among stakeholders, 

especially private sector in relation to consuming EEE/UEEE and E-waste 

management/disposal, e.g. consumers, repairers, dismantlers, refurbishes, 

junkshop/scrap-yards, E-waste pickers/collectors, etc. 
 

 Publics and private sectors including local communities, on the other 

hand, should be aware on a scope of risk and hazard, which caused by 

improper disposal of E-waste. To achieve the environmental and 

economical values – it means they will get benefits not merely for 

themselves, but also for the next generations. 
 

 Privatization should be promoted to get involve the 3R application under 

the assistance and support from governmental institutions, including 

providing the networking to national and international markets, but for 

their sustainable production.  
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 Promoting and urging the closed cooperation with international organizations 

and international communities, based on the best practices in order to 

achieve the target of transferring or sharing relevant technology toward 

the environmentally sound management of E-waste including the 

technological treatment. 

These suggestions can be adopted as a guideline for launching activities to 

enhance the E-waste management in the region. Because there is a lack of 

successful cases in ASEAN, the recommendations and practices for E-waste 

management and implementations draws lessons from other jurisdictions around 

the world. The comparative analysis of the of the E-waste management systems, 

implemented around the world, are investigated over nine aspects: (1) objectives, 

(2) scope, (3) place on the market obligations, (4) collection, (5) recycling,  

(6) financing, (7) supervision, control, and law enforcement, (8) special authorities, 

and (9) penalty. From the reviews of implemented cases, the main findings for 

each aspect can be summarized as follows. 

 Objectives 

All reviewed legislations aim to establish a specific system to 

manage WEEE in line with the advancement in municipal solid waste 

management. This objective reflects the changing perspective of waste 

management from “waste disposal” to “resource recycling”. This can be 

seen in the case of Japanese laws, the Resource Recycling Promotion 

Law (1991), or Korean laws, the Act on the Promotion of Saving and 

Recycling of Resources (1992). The upstream objective on reducing the 

amount of hazard of WEEE by changing the production and consumption 

patterns which is the top of Waste Management Hierarchy Concept, 

started to appear in the laws since 2000 onwards, notably in EU RoHS 

Directive. 

With the shifting objectives to upstream of product life cycle,  

actions and implementation should be directed to support the policies 

and paradigm shift from “waste disposal” to “resource recycling”. 
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enhance the E-waste management in the region. Because there is a lack of 

successful cases in ASEAN, the recommendations and practices for E-waste 

management and implementations draws lessons from other jurisdictions around 

the world. The comparative analysis of the of the E-waste management systems, 

implemented around the world, are investigated over nine aspects: (1) objectives, 

(2) scope, (3) place on the market obligations, (4) collection, (5) recycling,  

(6) financing, (7) supervision, control, and law enforcement, (8) special authorities, 

and (9) penalty. From the reviews of implemented cases, the main findings for 

each aspect can be summarized as follows. 

 Objectives 

All reviewed legislations aim to establish a specific system to 

manage WEEE in line with the advancement in municipal solid waste 

management. This objective reflects the changing perspective of waste 

management from “waste disposal” to “resource recycling”. This can be 

seen in the case of Japanese laws, the Resource Recycling Promotion 

Law (1991), or Korean laws, the Act on the Promotion of Saving and 

Recycling of Resources (1992). The upstream objective on reducing the 

amount of hazard of WEEE by changing the production and consumption 

patterns which is the top of Waste Management Hierarchy Concept, 

started to appear in the laws since 2000 onwards, notably in EU RoHS 

Directive. 

With the shifting objectives to upstream of product life cycle,  

actions and implementation should be directed to support the policies 

and paradigm shift from “waste disposal” to “resource recycling”. 
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 Scope 

Except EU and its member states, none of the other reviewed cases 

develops a law which covers all types of WEEE. Although a few laws 

such as Korean or Indian laws which provide a broad definition of  

WEEE, they require the regulators to determine an exhaustive list of 

regulated products. It can be observed that televisions are the product 

type being regulated in all case studies due to the problem of lacking 

market for its recycled materials and concerns over hazardous 

substances in the products. Besides televisions, in some small countries, 

such as Taiwan, Japan and South Korea, their laws focus on handling 

large products which may consume large areas of disposal while 

legislations in large countries, such as US and Australia, emphasize on 

IT and telecommunications equipment, such as computers and mobile 

phones. As for batteries, they are regarded as hazardous waste which is 

often controlled by another specific law. 

Since most of the laws reviewed are based on the EPR principle, 

the working definition of “producer” is vital. The findings indicate that the 

reviewed laws attempt to control at source of product distribution and 

obligate persons who produce or import products as liable persons and 

often consider the owner of trademark as a producer. However, some 

countries, e.g. Taiwan, Australia, provide exemption from certain  

responsibilities or offer a reduction in product fee for small enterprises. 

Nevertheless, having some exemption is a sensitive issue and policy 

makers need to consider the equity issue and law enforcement  

capability. Also such a law needs to keep track on the changing pattern 

of commerce as a result of the advance of information and communication 

technology in order to prevent any loopholes in the law. 

The scope of framework should take into account the specific 

needs of the country or region. Actions should be designed and 

implemented corresponding to the scope of framework. For example, 

televisions are the product type being regulated in all case studies due 

to the problem of lacking market for its recycled materials and concerns 

over hazardous substances in the products. Then the scope of WEEE 
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should definitely include television. Furthermore, actions and implantations 

should concern the whole life cycle of the product, including market for 

recycled material and management of hazardous substances in the products. 

 Place on the market obligations 

Producers, importers and distributors controlled by the WEEE laws 

are obligated to register with a responsible agency or a special body 

established according to the law, and to show identification numbers 

when selling their products to consumers. Several laws require the 

regulated products marked with a symbol in order to inform consumers 

on proper treatment or hazards of WEEE. 

With regard to regulations on the product itself, the mandatory 

measure is found only in the case of restriction of 6 hazardous substances, 

i.e. lead, mercury, Hexavalent chromium, poly brominated biphenyls (PBBs), 

and poly brominated diphenyl ethers (PBDE), which is set in line with 

the European standard. Other measures on hazard controls of the products 

and product design for recyclability are often found to be voluntary. 

Systems for registration, monitoring, and control are needed for 

the implementation of such obligations. Information system must be 

developed to support the registration process and can be used for 

monitoring and control in the downstream processes in product life cycle, 

such as, collecting, recycling, and disposal. 

 WEEE collection 

The legal provisions on WEEE collection is a core of all WEEE 

management programs which give consumers a right to return their WEEE 

to retailers free of charge when they buy a new product of similar type. 

In some cases, the laws required certain enterprises provide collection 

facilities for small WEEE to increase the convenience to the end users. 

In practice, besides retailers, municipalities still play an important role in 

WEEE collection; therefore, most of the reviewed laws underline a dual 

collection system implemented by private sector and municipalities. 

Most reviewed laws obligate producers and importers to be at least 

financially responsible for transportation cost of WEEE collected by 
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retailers and municipalities for proper treatment. Also most of the laws 

require collectors to deliver the collected WEEE to producers. For this 

reason, several laws, such as those in South Korea, State of Minnesota of 

the US, Australia, and new EU WEEE Directive (recast), assign a duty of 

achieving collection targets in the hand of producers by setting a target in 

proportion to the average weight of new product (EEE) placed on the market. 

However, we need to recognize different perspectives on WEEE 

management between developed countries and developing countries. 

Policy makers in developed countries tend to view WEEE as waste or 

unwanted products which have no market values for both consumers and 

collectors. Such a perspective might not correspond to the reality in the 

context of developing countries where used products and WEEE can be 

sold in the second-hand markets (junk shops). Without control over the 

collecting parties, collected WEEE might be leak to the informal sector or 

illegal groups. The review finds that there are two legal options to redress 

the problem of leakage: (1) enhancing strict control over collection, e.g. the 

case of Korean laws, which requires retailers to transfer collected WEEE to 

a collection depot provided by producers or inform producers the details of 

WEEE handled by themselves or (2) creating a variety of collection 

channels by networking with the existing collectors and encouraging them 

to deliver WEEE to the authorized recycling facilities by giving some 

subsidies as in the case of Chinese and Taiwanese approach. 

Apart from the take-back mechanisms applied to individual 

consumers, some laws include additional requirements for institutional 

users, whom might be easier controlled and convinced to the value of 

proper management of WEEE. The organizational consumers may not  

expect high financial returns in exchange of WEEE as compared to data 

confidentiality concerns and may volunteer for direct shipment of their 

WEEE to recycling facilities having standard on data protection. 

For ASEAN, WEEE collection is carried out through many channels, 

mostly by informal sector. It is important to clearly define roles and 

responsibility of the different collectors, and implement some measures to 

encourage and control them to strictly comply with their roles and 

responsibility.   
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 Recycling 

Most reviewed laws tend to rely on the existing licensing system 

for recycling enterprises in accordance with factory laws, but may have 

additional measures to encourage the improvement of recycling and 

recovery techniques to better suit with specific characteristics of each 

product type. Such measures include additional standards on physical 

features of the recycling enterprises, minimum requirements of 

treatment and separation process, recycling targets, and the promotion 

for authorized facilities to voluntarily acquire a certification of higher  

management standards. In addition, import and export of WEEE is often 

found in the laws, which require operators to follow the rules set by the 

Basel Convention. 

Standards and code of practices should be adopted by the 

recycling facilities. Implementations to promote the uses of standards 

and practices would help enhancing the capability and accountability of 

the facilities. 

 Financing 

Since WEEE management in general involves high costs of 

collection and treatment of hazardous substances, proper recycling of 

WEEE is not always profitable. Moreover, recyclers have to comply with 

additional management standards set out by the laws bringing higher 

management cost. If policy makers wish to promote domestic recycling 

industry to achieve international standards, there should be a provision on 

financial guarantee to be given to recyclers. Based on the international 

experience, different management schemes (EPR or product fee scheme) 

may have different focus points but no matter the management scheme is, 

the laws provide some financial supports in managing collected WEEE in 

the system. The EPR scheme laws give precedence to the scope, 

proportion and methods of sharing financial responsibility among producers 

and importers in the market without specifying the source of funding or 

determine how to use the fund. These details are left to producers and 

importers who are financial contributors to determine. The exception is the 

rate of registration fee that can be set in the laws, as in the case of  

Minnesota State.  
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On the other hand, the laws enabling the product fee scheme do 

not have to stipulate responsibility allocation mechanisms because there 

would be only one system where product fees are collected based on 

the volume of new products placed on the market to subsidize the 

historic WEEE. Therefore, the product fee scheme-oriented laws will 

focus on the establishment of a governmental fund, the fund structure, 

and the sources of revenues and the scope of expenditures. If such fund 

already exists as seen in the case of California State (or in South Korea, 

under the deposit-refund system), the laws may require the authority to 

create a specific account for WEEE under that fund. 

 Supervision, control and law enforcement 

The minimum legal obligation is to have annually reporting for the 

quantity of regulated products placed on the market and the volume of 

WEEE handled in the system. These are basic data for monitoring and 

evaluating the system performance. Most of the cases, the data reporting 

will be duty of producers and importers, the upstream, and recycling 

factories, the downstream of WEEE flow. 

Other essential mechanisms are the preparation of compliance 

plan and the performance report. A legal requirement can be placed on 

the responsible agency or special body to annually report their implementation 

and performance to the Government or Parliament. In some case, e.g. 

Alberta State, the responsible agency has a duty to prepare a strategic 

plan. Furthermore, EPR scheme may obligate producers and importers 

to annually submit their compliance plans, either individually or collectively 

through an association, as well as the performance report.  

 Special authorities 

Special authorities established under the WEEE laws may be 

divided into 2 groups: 1) regulatory committees and 2) associations of 

producers and importers. The first group, a regulatory committee,  

as seen in the case of Ontario State, comprises of representatives from 

stakeholders. Their mandate and work procedure will be precisely 

determined by the main law since the decision of this committee is legal 

binding. As for producers and importers associations, from the review, 
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they can be further divided into 3 groups based on different functions 

and scope of duties: (1) an association which is responsible for data 

coordination and communication between producers and the responsible 

agency, such as the organization (clearing house) in Germany; (2) 

an association acting as a third-party organization as well as a supporting 

mechanism for the remote areas or the product types which producers 

cannot handle effectively as seen in the case of a special body in Japan; 

and (3) an association acting as a PRO to execute the compliance plan, 

for example, the recycling business mutual aid association in South 

Korea or an Industry Funding Organization (IFO) in Ontario. 

 Penalty 

In general, the reviewed laws in Asia precisely prescribe a civil 

penalty for violation of the laws according to the offense or failure to  

comply with the laws whereas the laws in some western countries often 

refer to the offense or scoring system according to the code of laws. 
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