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1. Introduction 

Prosperity and technical progress and innovation have made our lives very convenient, lightning 

up the world, and connecting people worldwide. However, the production of vast amounts of 

electronic devices also presents a grave threat to the environment and human health. 

Technological innovations in the electronic industry are usually very fast, resulting in rapid 

obsolescence and a decreasing lifetime of products. Recently produced goods may become 

electronic waste (e-waste) or waste electrical and electronic equipment (WEEE) before the 

technical end-of-life. The current waste management frameworks in the region are not fully 

prepared to respond to the increasing amounts of e-waste. Even more, the consideration of the 

unique composition and context of e-waste is not fully explored. 
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               Countries in Asia and the Pacific are suffering from the emerging issues of e-waste as 

they have been experiencing rapid economic growth and a growing middle class, leading to an 

increased demand for electrical and electronic products. Also, some countries in the region are 

importing used or expired electrical and electronic products for economic reasons, making the 

region a hotspot in the global e-waste flow, much of it unregulated. Establishing a policy 

framework is, therefore, urgently needed for decision-makers to support and implement 

adequate administrative processes as the first step to accomplish sustainable e-waste 

management.  

 

               The purpose of this policy brief is to analyze the current situation in e-waste 

management in Asia and the Pacific and suggest appropriate policy options in the context of a 

specific set of challenges faced by the region. This policy brief will provide information on the 

current situation of e-waste management in Asia and the Pacific and explore the correlation 

between e-waste management and the United Nations' Sustainable Development Goals (SDGs). 

Policy recommendations regarding extended producer responsibility (EPR) and preliminary steps 

for less-equipped countries, namely the pre-EPR approach, will also be discussed. An overall 

structure of this policy brief is illustrated in Figure 1.  

 

 

Figure 1. Schematic diagram of the policy brief 
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2. Current situation in the Asia Pacific  

   2.1. The increasing volume of E-waste generation 

             The fundamental challenge of e-waste management is stemmed from the sheer speed of 

e-waste generated and the lack of society's capability to process the waste sustainably. The 

amount of e-waste generated around the world was estimated at 53.6 million tons in 20191, and 

the future projection for 2030 yielded 74.7 million tons2. Asia generated the highest amount of 

e-waste in 2019, at 24.9 million tons in the world. The rapidly increasing rate is another concern 

for planning future e-waste management. The annual growth rate of e-waste was estimated to 

be 3-5%3, which is about three times larger than other types of waste4. 

            One difficulty in E-waste management in developing countries arises from the nature of 

the transboundary movement of the waste. Although a significant fraction of E-waste originates 

from the domestic usage of electronic equipment, a large volume of E-waste is also imported 

illegally into developing countries in the name of second-hand electrical and electronic 

equipment5. 75–80% of E-waste generated around the whole world was exported to developing 

countries, especially the countries in Africa and Asia6.  

          The national inventory of e-waste flow is a basic information tool to design and plan e-

waste management policies. Unfortunately, in many Asian Pacific countries, such an inventory of 

e-waste has not been accurately documented. Nearly 80% of global e-waste flow is not captured 

in official e-waste management frameworks, and a large proportion of e-waste is suspected to 

be illegally traded, dumped, or recycled through informal routes. Unraveling accurate e-waste 

flow is one of the most challenging yet critical tasks in tackling environmental threats from 

improper e-waste management. 

 

2.2. Exposure to environmental risk 
             Improper recycling or informal disposal practices of e-waste pose serious harm to the 

environment due to toxic substances present in e-waste. Several primitive recycling methods, 

such as open burning, can turn already hazardous components contained in e-waste into even 

more toxic substances, including dioxins and furans. Some of the most harmful environmental 

and health risks stemming from poor e-waste management practices include 1) direct exposure 

of hazardous materials for the workers at the recycling or disposal sites and 2) contaminants 

released to the surrounding environment. 

  

             The workers at e-waste recycling sites are exposed to the toxic compounds as well as to 

the heavy metals released during e-waste dismantling. E-waste stockpiles contain several types 

of hazardous materials, including halogenated organic compounds and heavy metals. 7  The 

workers at illegal e-waste recycling sites are generally not aware of these toxic materials, and 

hence they work without personal protective equipment in many cases.8 On top of poor working 
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conditions, the surrounding areas of e-waste recycling and dismantling sites are also not 

equipped to handle secondary contamination from e-waste. Direct dumping of e-waste without 

proper environmental management plans often results in contamination of the nearby soil and 

groundwater. The leachate containing toxic compounds originated from e-waste stockpiles can 

spread to a wide area through groundwater flow lines. Improper material recovery methods such 

as shredding, grinding, and open burning of e-waste can potentially release various atmospheric 

pollutants into the air. Emerging contaminants are also concerns in e-waste recycling, as evidence 

of microplastic-induced soil pollution emerges9. 

 

2.3. Limited regulatory measures 

             Concerns for e-waste have been raised, but establishing legal and regulatory systems for 

e-waste management is still in progress in many countries. According to the United Nations 

University's report, The Global E-waste Monitor 202010, among 46 countries in the Asian region, 

29 countries did not have the national e-waste legislation, policy, or regulation as of 2020. 

Furthermore, of 17 countries reported to have legislative frameworks in place were not fully 

equipped with functioning e-waste management systems, and the official recycling system was 

still not prepared in some of the countries. 

             E-waste legislation cannot be completed by a single document but warrants a 

comprehensive approach to realize the goal of the law. To successfully manage priorities and 

avoid repetitive overlapping mandates with previous legislation, a thorough review must be 

performed. The implementation strategy should also be well-thought-out to support the 

legislation in practice. For example, many countries adopted a collection or recycling target rate 

of e-waste based on the amount generated. If it is not based on a firm, well-established e-waste 

national inventory, the per capita collection rate is more viable. The process of drawing up e-

waste management from drafts through national legislation requires very careful approaches. 

Successive amendment or revision of the newly established legislations may be helpful to 

enhance the effectiveness and such revisions were already experienced in many countries, 

including India. In detail, India initiated a regulation on e-waste management by enacting the E-

Waste Handling and Management Rules (2011)11 and significantly corrected the rules to E-waste  

(Management) Rules (2016)12, which was further amended in 201813. The aims of these revisions 

in India were to increase the feasibility of the regulation and raise the coverage of the rules step 

by step. 

 

2.4. Uncontrolled informal sector 
             In countries where sustainable e-waste management frameworks are not effectively in 

place, large quantities of e-waste flow are processed by the informal sector. Unlike the formal 

recycling sites supervised with consistent official governance, the illegal e-waste recycling 

businesses often fall short in considering environmental impacts and workers' safety, hence 
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further endangers the environment and public health. Policy design and efficient implementation 

will be faced with great difficulties if the informal sector is still actively involved in the general 

process of e-waste management. A transparent reporting system with an emphasis on accurate 

reporting is a prerequisite to building an efficient national e-waste inventory. Over-reporting 

from the informal sector has been proved to be an issue as the informal recyclers increase the 

volume of e-waste processed in attempts to receive extra subsidies. 

 

Box 1. A case study in the current situation of e-waste management in Bangladesh 

Bangladesh is a good candidate to develop a sustainable e-waste management system along with its 

rapid economic growth. As the blueprint of Digital Bangladesh stated in Bangladesh Vision 202114, 

Bangladesh made a tremendous investment in information and communication technology, and its 

annual economic growth rates have been larger than 5 % in a recent decade. Increased consumption 

power of the middle class in Bangladesh opened a large market of electrical and electronic products 

where around 160 million consumers participated in. 

The economic opportunities surged in recent years, however, have posed negative challenges on 

society as well. The e-waste problems have become a severe environmental concern. The center for 

Environmental and Resource Management (CERM) at Bangladesh University of Engineering and 

Technology (BUET) published that workers in informal e-waste recycling sites are at the carcinogenic 

risk because of the high ambient concentrations of Pb, Cd, and Cr15. The workers are not aware of the 

harmful effect of contaminants released from e-waste dismantling.  E-waste stockpiles are usually 

stored in an open area, and adequate personal protective equipment is not provided to the workers. 

The situations of e-waste recycling sites in Dhaka city are described in Figure 2. 
 

 
Figure 2. An example of the current e-waste recycling practices in Bangladesh. These include (a) storage 

of e-waste in an open area; (b) recycling activities without proper personal protective equipment; and 

(c): hand injury due to handling of sharp e-waste stocks (cited from CERM, 2019) 

 
 

  Establishing an effective e-waste management system in Bangladesh is a crucial step towards the 

nation's sustainable growth. The Bangladesh Department of Environment is now working on the draft 

of a lawful document regarding e-waste management, namely Hazardous Waste (E-waste) 

Management Rules16. The rules were prepared with the concept of extended producer responsibility, 

which is described in Section IV. Strategic consideration is needed to realize the goals of the rules with 

financial mechanisms. 
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             In preparing an appropriate policy framework, it is well worthy of making efforts to invite 

informal recyclers for an open discussion. Neglecting the informal sector can fail in the newly 

adopted formal recycling business by market competition. The price-fixing of existing businesses 

may ruin the supply of e-waste stockpiles. Instead, with fair cooperation between formal and 

informal recyclers, the know-how and network of informal sectors could be fully harnessed. Then, 

a new policy framework for sustainable e-waste management could be successfully adopted in a 

holistic e-waste management system. 

 

3. Context of e-waste management associated with SDGs 
             In this chapter, the context of e-waste management related to SDGs, and the specific goals 

of the 2030 Agenda in assistance of policy design will be discussed. 

 

3.1. Health and economy: SDG 3 and SDG 8 

             The primary issues of e-waste exist at the intersection of health and the economy. Public 

health problems, especially occupational exposure to by-products and hazardous substances 

from e-waste, are heavily related to economic reasons. E-waste dismantling activities are 

accessible in many parts of cities with a low entry threshold for many community members, 

making it an income opportunity for both low-income nations and the people. In many recycling 

sites, however, the dismantling practices occur without relevant environmental awareness, 

regulations, or training programs1718. There is a lot of work to be done in line with SDG 3 (good 

health and well-being) and SDG 8 (decent work and economic growth). 

 

 

SDG target 3.9: By 2030, substantially reduce the number of deaths and illnesses 
from hazardous chemicals and air, water, and soil pollution and contamination. 

 

          This target is related to the environmental health perspectives in e-waste management. In 

Bangladesh, more than 50,000 children are estimated to work at illegal e-waste recycling sites, 

and around 15 % of them are believed to be at the risk of premature death due to their unsafe 

work environment19. Recent research revealed that waste pickers at improper waste disposal 

sites were at the risk of transmission of infectious disease from injuries sustained from handling 

sharp waste pieces contaminated by several pathogenic organisms20. Appropriate protection for 

workers and preventing children from getting involved in the e-waste dismantling business is 

urgently needed for protecting the workers and the public health from illnesses due to poorly 

managed e-waste related activities.  
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             On top of providing a safe work environment for the workers, e-waste recycling activities 

hold enormous potential to be transformed into an environmentally safe and economically 

sustainable business that could benefit national economic growth. Since resource recovery from 

e-waste has a great potential for prospective national income, e-waste recycling can realize SDG 

target 8.1: sustain economic growth. At present, many Asia Pacific nations' e-waste management 

activities are extremely labor-intensive, leaving room for improvements to achieve a higher level 

of economic productivity (target 8.3). New financial investment, hand in hand with technological 

innovation, should be able to yield positive changes, and this innovation may encourage 

investments from new small and intermediate businesses, which is directly linked to targeting 

8.4. Securing children from forced labor, related to target 8.7 and protecting workers from a 

harmful working environment, target 8.8, are also crucial societal issues.  

 

3.2. Sustainable environment: SDG 6, SDG 11, and SDG 12 

             E-waste recycling activities often take place in urban parts of the cities, and unmanaged 

by-products may pose great harm to the aquatic environments. Addressing e-waste by-products 

and their storage issues is crucial in protecting our water and cities. Multiple research results 

have pointed out that unfiltered exposure to harmful substances from unmanaged illegal e-waste 

dismantling sites is damaging for the community's health. It includes health concerns such as 

heavy metal accumulation in human hair21, detection of heavy metals in urine samples22, and 

polychlorinated biphenyls and brominated flame retardants in women's breast milk.23 Therefore, 

protecting our sustainable environment and understanding our responsibilities as producers as 

well as consumers is crucial.  In this context, SDG 6 (Clean water and sanitation), SDG 11 

(Sustainable cities and communities), and SDG12 (Responsible production and consumption) are 

of the paramount interests for the policymaker. 

 

 

SDG target 6.3: By 2030, improve water quality by reducing pollution, 
eliminating dumping and minimizing release of hazardous chemicals and 
materials, halving the proportion of untreated wastewater and substantially 
increasing recycling and safe reuse globally. 

 

            Target 6.3 is very much in line with the environmental aspects of sustainable e-waste 

management. Reducing hazardous pollutants that originated from informal e-waste dismantling 

and improper final disposal is a key goal in e-waste management.  

 

SDG target 11.6: By 2030, reduce the adverse per capita environmental impact 
of cities, including by paying special attention to air quality and municipal and 
other waste management. 
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 Sustainable cities and communities require an adequate degree of environmental quality 

to protect human health and provide amenities. These needs are associated with target 11.6. 

Target 11.6 focused on air quality and waste management. Emission of toxic compounds into the 

air by openly burning e-waste to recover resources should be prohibited. The entire process of 

e-waste recycling must also be monitored and supervised in an environmentally sound manner 

as well. 

 

SDG target 12.4: By 2030, achieve the environmentally sound management of 
chemicals and all wastes throughout their life cycle, in accordance with agreed 
international frameworks, and significantly reduce their release to air, water and 
soil in order to minimize their adverse impacts on human health and the 
environment. 
 

SDG target 12.5: By 2030, substantially reduce waste generation through 
prevention, reduction, recycling, and reuse. 

 

               Both target 12.4 and target 12.5 are highly related to sound e-waste management for 

the protection of human health and the environment.   

 

3.3. Global issues:  SDG 17 

 Given the nature of the transboundary movement of e-waste flow, sustainable e-waste 

management requires international efforts such as global initiatives, multi-national agreements , 

and international conventions. Therefore, the readership of this policy brief may well include not 

only a specific country's policymakers but also international decision-makers. Policymakers of 

one nation should consider not only localized national issues but also look at a global trend 

beyond the physical border of the nation.  International organizations also need to understand 

the real situation of e-waste management. Challenges posed by the mounting volume of e-waste 

and its sustainable management can only be realized through global level cooperation, which 

tightly sits with SDG 17. 

             Interpreting this target in the context of the e-waste management goals may also shed 

crucial light on building functioning e-waste frameworks and setting up various resources, 

including finance, human, and technology, that can support sustainable implementation. It is 

worthy to note that e-waste is already under the supervision of an international framework, the 

Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and their 

Disposal. The global partnership can provide transparent funding (target 17.4) to implement e-

waste management plans, assist technological development (target 17.7 and 17.8) and share 

experiences for capacity-building (target 17.9)  

 



 
SEOUL INITIATIVE NEWTWORK ON GREEN GROWTH 

 

9 
 

4. Extended Producer Responsibility - Lesson learned from many countries 

4.1. Concept and principles 

 Extended Producer Responsibility (EPR) policy has been applied in many countries to 

facilitate waste management regardless of the type of waste. E-waste is one of the most 

important items commonly managed by the EPR scheme. Under the EPR approach, producers 

bear responsibilities for the entire life cycle of their products (Figure 3). Producers include 

manufacturers, suppliers, retailers, and importers. The responsibility is given in many forms of 

economic incentives: promoting greener manufacturing, financially supporting the collection, 

sustainable recycling. 

             The EPR approach is based on 3P's, namely the Polluter Pays Principle. In the EPR, 

producers are regarded as polluters as their industrial activities to pursue economic benefits end 

up generating e-waste, making producers one of the main polluters in the end.  In the EPR 

approach, producers who originally produced electrical and electronic products are required to 

bear the social cost of managing e-waste induced pollution  

 

Figure 3. Graphical concept of EPR policy 
 

4.2. Examples of EPR systems for e-waste management in countries 

 Table 1 summarizes the legal systems of several successful countries where solid e-waste 

management is in place.  Not surprisingly, most advanced countries in e-waste management 

employed the EPR framework for their e-waste management. Under an overarching philosophy 

of the EPR system, each nation has a slight difference in the implication, such as target items 

applicable. Successful e-waste collection and recycling with the framework of EPR in these 

countries were attributed to the nation's capacity to make plans with relevant background 

information and implement the plan. Considering the situations in many countries in Asia and 

the Pacific, the EPR framework needs to be revised before application in consideration of the 

social context of each country.  
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Table 1. Overview on the successful legal system of e-waste management in several countries 

Country Legal basis Target Items Methods 

USA 

- Laws in 25 states 

(There is no specific 

federal law for E-waste) 

- Mainly generated from 

households 

- Televisions, personal 

computers, video 

players, etc. 

- EPR system 

- Advanced Recovery fee 

Education program 

EU 
- RoHS Directive 

- WEEE Directive 

- 6 categories (more 

than 100 items) 

established on August 

15, 2018 

- Restriction of use of 

hazardous substances in EEE 

- EPR system 

- Free collection system 

Collection rate 

- Recycling and recovery rate 

Germany 

- Electrical and Electronic 

Equipment Act 

(ElektroG) 

- In accordance with the 

WEEE Directive 

- Collection, recycling, and 

recovery targets are the 

same as the WEEE Directive 

Austria 

- WEEE Ordinance  

- Elektroaltgeräteverordnu

ng (EAG-VO) 

- In accordance with the 

WEEE Directive 

- Collection, recycling, and 

recovery targets are the 

same as the WEEE Directive 

Belgium 

- As the authority is at the 

regional level, each of the 

3 regions (Flanders, 

Wallonia, Brussels) has 

enacted its own decrees 

and ordinances 

- In accordance with the 

WEEE Directive 

- Collection, recycling and 

- recovery target is the same 

as the WEEE Directive 

- Collection system operated 

by Recupel 

Japan 

- Home Appliance  

Recycling Act 

- Small E-waste  

Recycling Act 

- 4 items (televisions, 

washing machines, air 

conditioners, 

refrigerators (including 

freezers) 

- 28 categories of small 

E-waste 

- EPR system 

- Take-back system 

- Recycling rates for 4 items 

- Collection targets for small 

E-waste 
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Box 2. Scheme of EPR in the Republic of Korea 

   

            

      The development of the Korean legal framework on e-waste is a good example showing the 

progress of and commitment to sustainable e-waste management at a national level. In the Korean 

legal system, recycling was firstly defined in 1991 with the legislation of the Waste Control Act.21 A 

deposit-refund system was a model to facilitate the implementation of recycling, and the target items 

included packaging materials and other products, while the electrical and electronic equipment (EEE) 

was also covered in the Act. A deposit was assigned upon purchase of the designated products to 

cover the budget for recycling, but refunds turned back only for products that were recycled.22 There 

was no quantitative obligation rate for recycling; producers or companies could meet their obligations 

by simply paying deposits, thereby economic incentive was not realistic at that time.  

 

        EPR was initiated by establishing the Producer Responsibility Organization (PRO) in 2003, and 

PRO contributed to improving collection and recycling rates for target e-waste items.23 With the 

implementation of the EPR,  producers were required to meet quantitative obligations in recycling.  

The recycling rates for each product were set every year. The target items included packaging 

materials and other specific products (batteries, fluorescent lamps, EEE, etc.). Producers that 

manufacture the EPR-designated target products were required to collect and recycle an assigned 

quantity based on a certain percentage of their annual sales volume. Otherwise, they were faced with 

the penalty which was set higher than  the cost of recycling their  waste products .24 

 

    In 2008, the Eco-Assurance System was established separately from the EPR scheme to focus on 

e-waste management. The new system aimed to reduce wastes, and facilitate recycling activities. The 

target items were ten types of electrical products and electronic devices. The law was detailed with 

the design, production, and disposal in mind to effectively minimize the environmental burden. In 

2014, the Eco-Assurance System (Eco-AS) was extended to a total of 27 items.23 The coverage of Eco-

AS was further expanded in 2020 to incorporate new types of e-waste, such as internet routers, solar 

panels, and others. The revised Eco-AS managed 50 items under five categories.25 The items under the 

regulation in Korean e-waste management systems are described in Table 2. 

 

    The material and finance flow in the e-waste stream were managed into the cycle of 

production/distribution – consumption/discharge – collection/transportation – recycling, as shown in 

Figure 4. All the stakeholders participated in the e-waste cycle under the framework of full-fledged 

EPR. The funding security of cash flow is ensured by the PRO. The material and cash flow in e-waste 

management in Korea can be regarded as a good example of a circular economy. 
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Table 2. EPR scheme and target items 

 

Figure 4. Materials and financial flow on e-waste management in Korea

 
 

EPR  

scheme 

Legal basis Target item Remark 

Take-

back 

with 

recycling 

targets 

Act on the 

Promotion of 

Saving and 

Recycling of 

Resources 

Package 

(4) 

Packages (metal can, glass bottle, paper 

pack, synthetic resin packaging material) 

that are used to pack food and 

beverages, agricultural products, marine 

products, livestock products, cleansers, 

medicines and cosmetics, etc. 

 

Product 

(11) 

Batteries (Mercury, Silver oxide, Lithium, 

Nickel- cadmium, Manganese, Nickel- 

hydrogen), Tire, Lubricant, Fluorescent 

lamp, Styrofoam float 

 

Act on Resource 

Recirculation of 

Electrical and 

Electronic 

Waste and End 

of Life Vehicles 

Products (50 items) 

Television, Refrigerator, Washing machine, Air 

conditioner, Computer, Audio, Mobile phone, 

Copier, Fax machine, Printer, Automatic dispenser, 

Electric water purifier, Electric oven, Microwave, 

Food waste disposer, Dish washing machine, Bidet, 

Air purifier, Electric stove, Electric cooker, Water 

softener, Humidifier, Iron, Fan, Blender, Vacuum 

machine, Others 

Transfer 

Eco-AS 
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4.3. Implications for Asia and the Pacific 

   EPR is an effective policy to manage e-waste streams sustainably. However, it should be 

noted that a strong economy is necessary to support the components of EPR. The prerequisite 

for successful EPR adoption includes a firm national inventory of e-waste to set the target 

collection and recycle amounts of e-waste, secured funding sources, and infrastructure. For low-

income countries, there might be some initial challenges indirectly employing fully-fledged EPR 

where e-waste issues are more complicated compared to high-income societies.    

             Therefore, it is recommended to apply a revised version of EPR for countries in the Asia 

Pacific, depending on the situation of the specific country. The preparedness and capacity of the 

country are important factors in designing country-specific e-waste management policies. These 

characteristics are not quantitative factors and often challenging to determine. In doing so, a 

comprehensive understanding of the socioeconomic characteristics of the country needs to be 

acquired. It is also important for policymakers to stay open-minded for potential revisions and 

reviews when a new policy is developed, as the establishment of a perfect policy at once is hardly 

attainable when resources, information, and experiences are limited.  

 

5.  Preliminary EPR 

5.1.  Needs for preliminary EPR 

 As noted in the previous section, the application of fully-fledged EPR may be difficult in 

countries in Asia and the Pacific. Especially for low-income countries, the regular EPR may be 

inappropriate to implement due mainly to differences in cultural behaviors, socio-economic 

status, and existing infrastructures. For example, the EU now covers more than 100 types of 

electrical and electronic products in their e-waste management system within the EPR 

framework. Many countries in the Asia Pacific cannot handle an inventory of a similar size at this 

time. In this regard, a streamlined EPR, or preliminary EPR (Pre-EPR), is recommended for the 

initial stages of EPR adoption for nations in Asia the Pacific region. 

             In consideration of the limited resources and unique cultural background of each target 

country, introducing Pre-EPR rather than directly implementing full-scale EPR is considered 

beneficial.  This will have greater chances to effectively introduce the policy, allowing some time 

for the target country to adjust to the new system.  Once the initial stage of the policy is 

established, step-by-step progress toward full-scale EPR can be made with successive revisions 

of the policy based on the experiences and findings obtained from Pre-EPR adoption. 
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5.2. Proposed management system of Pre-EPR 

 Pre-EPR is a modified EPR to ensure the feasibility of the policy implementation based on 

the socio-economic situation of the target country. Parts of the policy can be revised or 

customized. The overall structure of pre-EPR is not necessarily different from the formal EPR. The 

sub-items of the pre-EPR may be different from that of full-scale EPR, and the policy difference 

between pre-EPR and full-scale EPR will be decreased by following revision of pre-EPR until the 

target country works its way towards the full-scale EPR (Figure 5). This section will illustrate the 

proposed management system of pre-EPR in each sub-component. 

 

Figure 5. Development scheme of Pre-EPR until the evolution to full-scale EPR 

 

5.2.1. The responsibilities and roles of stakeholders 

 There are a number of stakeholders in sustainable e-waste management. The 

stakeholders include producers, importers, retailers, consumers, collectors, recyclers, NGOs, and 

governments. A well-organized legal document is needed to allocate responsibility for each 

stakeholder with a solid mechanism. Table 3 illustrates the responsibilities and roles of each 

stakeholder categorized into government, producer, consumer, association, and recycler. Table 

3 presents brief summaries of the responsibilities and roles of each stakeholder. It is important 

for the policymakers to consider a wide range of aspects of the target country to allocate the 

responsibilities without overlapping and missing out on any necessary actions that each category 

requires. 
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Table 3. Responsibilities and roles in e-waste management 

Type Responsibilities and roles 

Government - Legislative activity  

- Incentives & penalties 

- Prepare the program of public awareness for e-waste management 

Producers 

(manufacturers, 

and importers) 

- Establish the managing association  

- Pay collection and recycling cost to the association 

Consumers - Separate and discharge of e-waste from municipal solid wastes  

- Participate in the program to collect e-wastes  

Managing 

association 

- Establishment and operation of the collection system 

- E-waste sent to the formal recycling sector 

- Report on amount of e-waste collection and recycling to government 

Recyclers - E-waste recycling in an environmentally sound manner 

- Report on amount of e-waste recycling to the managing association 

 

5.2.2. Designing and setting recycling target 

 For pre-EPR, it is recommended to begin with a few target items and a relatively low 

target recycling rate. During the initial stage, policymakers are recommended to focus on one or 

two target items. The priority of the target items can be determined by considering the 

environmental impacts or the generated amount.  Consumption patterns are the other factor 

that needs to be considered. If the national inventory of the e-waste is not yet established, a 

survey on recycling sites may provide valuable insights in selecting priority target items.  Taking 

the Republic of Korea as an example, the initial recycling target items back in 2003 were five 

items (TVs, refrigerators, washing machines, air conditioners, and computers) and steadily 

expanded towards over the 15 years and now cover almost the same number of items as the 

WEEE directive in the EU. 

             In designing the target recycling rate, the socio-economic background of the target 

country needs to be considered. Applying a high recycling rate is not feasible for many countries 

in the region at the initial stages of e-waste management. An achievable level of recycling target 

can be set at the beginning phase and then can be continuously increased every year. For 

example, policymakers can assign 10 % for the target recycling rate in the first year and increase 

by another 10 % per year till the target rate reach 50 %.  Policymakers and stakeholders can 



 
SEOUL INITIATIVE NEWTWORK ON GREEN GROWTH 

 

16 
 

review and determine whether to increase or not the target rate at the end of each year, 

considering how much e-waste recycling was achieved compared to the target rate. 

             It is particularly difficult to set the target rate when the information on the yearly 

generated amount of target item is not accessible. For the countries with insufficient inventory, 

it is recommended to estimate the e-waste generation using the data of the country with a firm 

inventory. When using other country's data, some level of revision is required for obvious reasons, 

considering the socio-economic status of the target country. A simple way to estimate e-waste 

generation is calculating based on per capita e-waste generation is proportional to per capita 

gross domestic production (GDP). The calculation of the yearly target recycling amount can be 

calculated as follows:   

The target amount for A, 

A(kg/year) = per capita target rate in B (kg/capita-year) × 
per capita GDP in A (USD capita⁄ )

per capita GDP in B (USD capita⁄ )
 × population in A 

where A is the target country and B is the reference country with national e-waste inventory. 

 Such estimations may have a limitation, so it is recommended to use the value during the 

initial stage of pre-EPR until the national inventory of e-waste is successfully established. To 

achieve this inventory, the government should monitor the collection and recycling of the target 

items to track the e-waste flow, and to work on establishing the inventory at a later stage. 

 Once the target amount for e-waste recycling is defined, the cost contribution for a 

producer can be assigned using the market share of a producer for the target item and unit cost 

for recycling. The cost contribution for a producer can be calculated as follows: 

 

Cost contribution (USD/year)  

= Target amount (kg/year) × market share (%) × unit cost for recycling (USD/kg)    

                              

Based on the calculation, the government can then mandate producers to contribute to the e-

waste management network.  A penalty scheme may be put in place with a weighing factor larger 

than 1 to induce effective implementation of the policy and funding acquisition 

 

5.2.3.   Working with associations and stakeholders  

Working with relative associations is needed for managing e-waste in an effective manner. 

Especially for the countries with a very limited experience of sustainable e-waste management, 

the formal collection and recycling activities are challenging to be implemented. The managing 

associations can act as a control tower for formal e-waste collection. It can also work to prevent 
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e-waste flows into municipal solid waste streams such as illegal collection and recycling sectors. 

Also, such an association can have a great role in financial support for formal e-waste collection 

and recycling systems. Handling the large fund comprised of the cost contributions by many 

producers provides the large cash liquidity to proceed with the required projects and actions. 

 Producers can contribute to the managing association as they can invest funding to 

operate the association. The government could support producers to establish a PRO with 

financial incentives such as tax exemption or subsidy. While the producers need to cover the cost 

of collection and recycling, they may be willing to participate in building such an association, 

provided that the revenue from the resource recovery of e-waste and the government's incentive 

outweighs the cost of recycling. To achieve this, persuading the producers or importers in the 

target country is very important. 

 Besides the PRO, the recyclers association may also be formed to facilitate the activity of 

the formal recyclers in the market. The establishment of a recycler association is critical to 

achieving the national recycling target. With the upper level of association rather than individual 

recyclers, the association can participate in the negotiation with other stakeholders. For example, 

the recycler association may join in the table of informal recyclers to pursue harmony rather than 

extreme competition. The most positive projection of the recycler association is that they can 

invite the informal recyclers into the same association to exchange information and need to grow 

up together. 

 

5.2.4.  Development and maintenance of strong partnership among stakeholders 

             A strong partnership is critical to succeeding in establishing a sustainable e-waste 

management system. It requires close collaboration with several stakeholders, including 

producers, importers, retailers, consumers, collectors, recyclers, NGOs, and the government. In 

the Asia Pacific region, a particular difficulty lies in the fact that a large scale of informal recycling 

activities is deeply embedded in society. This poses difficulties in identifying and understanding 

the flow of recycling activities.  With the sheer volume of recycling materials flowing into the 

informal sector and unsafe practices commonly performed, it is crucial to integrate the informal 

sector into a firmly established form of partnership. This will serve as a pivotal stepping ground 

in meeting the e-waste management policy goal. 

             Multiple cases experienced difficulties in having the informal recycling sector on board to 

have constructive discussions. Invitation from a formal sector can often be seen as interruption 

or interference, which could potentially delay the process of cooperative partnership building.  

To ensure transparency of informal sectors and their participation, the typical 'carrots or sticks' 

strategy such as imposing regulations or fines in the combination of rewards should be avoided, 

as past experiences in a similar manner in the e-waste sector proved unsuccessful.26 



 
SEOUL INITIATIVE NEWTWORK ON GREEN GROWTH 

 

18 
 

 A successful partnership can provide a platform to exchange opinions and experiences, 

as well as to negotiate and prioritize the investment of funding to secure finances for each 

stakeholder. To build such a partnership, strategic approaches based on environmentally sound 

management are necessary. Also, further consideration is needed to maintain the partnership to 

harness the benefits of such cooperation in the long term. 

 

5.2.5. Implementation of demonstration projects 

   Pre-EPR can be initiated with small-scale demonstration projects with the purpose to 

gently introduce a new scheme.  Small demonstration projects entail the construction and 

operation of recycling facilities for one or two target e-waste items in a designated city rather 

than the whole country. The experiences from small-scale demonstration projects will offer some 

valuable insights for formal recyclers. From the lessons drawn from demonstration projects, 

policymakers can base their evaluation process on understanding the capacity of the existing 

infrastructure. This can enable policymakers to pursue pre-EPR policy while examining the 

feasibility of new policies. Identifying the potential barriers and drawing up the strategy to 

overcome the barriers may be the next challenge after demonstration projects. 

 

5.3. Expected outcome through the pre-EPR  

 When the pre-EPR is well applied, there can be numerous benefits of protecting 

environments and public health, harnessing economic revenue from resource recovery, and 

technological advancement from the experiences in the e-waste recycling industry, etc. Among 

many benefits, several expected outcomes are worthy to note in this policy brief. 

a. Pre-EPR could support creating an independent collection scheme for e-waste, to increase 

the recycling of e-waste. 
 

b. The amounts of e-waste destined to the improper disposal sites would be decreased by 

the endeavor of the formal recycling sectors in an environmentally sound manner. 
 

c. Resource recovery may be maximized, and this will promote the flourishing business in 

the resource market toward a circular economy. 
 

d. Through the experiences of the steadily growing e-waste management scheme, 

technological and organizational progress can be made and spread to other disciplines. 
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6. Conclusion 

 In this policy brief, considerations for developing a policy framework for sustainable e-

waste management are addressed. The Asia Pacific region is experiencing multifaceted e-waste 

challenges due to various factors, including large volumes of e-waste generation with the 

absence of a firm national inventory, environmental and health risks, limited preparedness in 

regulatory measures, and ongoing involvement of informal sectors. These societal issues are 

closely linked to many of the Sustainable Development Goals (SDGs). The relationship is most 

significant for health and economy (SDGs 3 and 8), sustainable environment (SDGs 6, 11, 12), and 

issues needing international endeavors (SDG17).  

            One of the key achievements in many countries' success in e-waste management was the 

development of EPR. Gaining insights from positive examples of EPR implementation from other 

countries lends valuable lessons for the Asia Pacific nations.   

           This policy brief also suggests adopting a revised EPR scheme before committing to a fully-

fledged EPR system, called the pre-EPR system. By introducing a pre-EPR scheme where unique 

regional socio-economic backgrounds and characteristics are considered, countries have greater 

chances to make progress towards establishing e-waste management. In turn, this will equip the 

region to preserve the environment and broaden its opportunities in sustainable resource 

recovery.    

            Such developments are attainable in cooperation with setting recycling targets, 

establishing associations or partnerships, establishing mandate regulations for stakeholders, and 

implementing a demonstration project.  
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