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Abstract 

This chapter evaluates South Korea’s international recycling under the Extended Producer Responsibility 

(EPR) program, examining it in a framework of green growth. Through detailed field research and a cost–

benefit incidence analysis, it is found that the program brings economic benefits to South Korean EPR 

producers and exporters, and ecological benefit to the South Korean government, but at the cost of 

increased occupational health risk in Vietnam. This risk accrues from insufficient countermeasures against 

illegal export disguised as reuse and from substandard recycling. 

 

Introduction 

The Seoul Initiative was adopted at the 5th Ministerial Conference on Environment and Development in 

Asia and the Pacific (MCED-5) in 2005 with the aim of addressing major policy issues pertaining to 

green growth and encouraged an international discussion on green growth. Maximizing social benefit 

while minimizing ecological impact is regarded as a basic principle of green growth (UNESCAP, 2008). 

 

Faced with the global economic recession that was at its worst in late 2008, President Myung Bak Lee of 

South Korea laid out a “Low Carbon, Green Growth” strategy as a new means of domestic economic 

development and set the ambitious goal of 7% growth per annum (Cho, 2010). The Low Carbon, Green 

Growth strategy defines its goals as “growth achieved by saving and using energy and resources 

efficiently to reduce climate change and damage to the environment, securing new growth engines 

through research and development of green technology, creating new job opportunities, and achieving 

harmony between the economy and environment” (KPMO, 2010, art. 2).  

 

One of the important characteristics of South Korean green growth is that the aim is to ensure that 

resources are more used efficiently across the whole economy. Toward this end, resource productivity has 

been adopted as a key policy indicator for green growth (GGK, 2009). Resource productivity refers to the 

monetary yield per unit resource of domestic material consumption.  

 

South Korea implemented the Extended Producer Responsibility (EPR) program as one of the main 

policy tools for green growth. This program is expected to increase the efficiency of resource use and 

eco-production. The EPR program focuses on two aspects: implementing a mandatory domestic recycling 

system, and reducing the amount of toxic material used in production (KMOE, 2010). EPR is a policy 

concept recommended by OECD in 2001 (OECD, 2001) and advocated as a tool for environmentally 
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sound management of waste (OECD, 2007). OECD defines EPR as “an environmental policy approach in 

which a producer’s responsibility for a product is extended to the post-consumer stage of a product`s life 

cycle” (OECD, 2001: 9). EPR aims at internalizing the negative externalities accrued from the whole life 

cycle of a product as a means of improving overall social welfare (Walls, 2004). Most OECD countries 

are implementing EPR programs in key sectors (OECD and JMOE, 2014).  

 

The resource productivity of developed countries tends to increase with economic globalization. This is 

attributed to a gradual change in the structure of economic activity from resource-based and 

labor-intensive production to skill- and capital-intensive production (Alcorta, 2012). This structural 

change additionally increases the export of recyclable and hazardous waste from developed countries to 

developing countries (Taketoshi, 2009), which can result in increasing the resource productivity of 

developed countries simultaneously with increasing the negative externalities in developing countries. 

Rauscher (2001) asserted that, theoretically, international trade of hazardous waste is beneficial to the 

exporting countries, with the benefits increased by environmental laxity in the importing countries. When 

there is insufficient regulatory oversight in the waste disposal and processing industries, negative gains 

may be accrued to the importing countries, and this may cause welfare losses for the world as a whole. 

Therefore, to achieve global green growth, policies need to be implemented that will avoid the transfer of 

negative externalities from developed countries to developing countries.  

 

In recent years, large amounts of waste of electrical and electronic equipment (WEEE) have been 

exported to developing countries. WEEE includes hazardous substances that can damage the environment 

and human health if not properly handled. International trade of WEEE can lead to welfare losses in 

developing countries where environmental governance is not sufficient to internalize the negative 

externalities. International trade of hazardous waste is regulated by the Basel Convention. However, there 

is no internationally unified regulatory framework for the international trade of used products. As a 

consequence, a great amount of WEEE was brought into non-OECD countries in the guise of used 

products intended for reuse (Nnorom et al., 2011).  

 

As of 2009, in South Korea, WEEE regulated by the EPR program is collected at a rate of only 23–28% 

for televisions, washing machines, and refrigerators, and 7% for air conditioners (Kim et al., 2013). The 

flow of WEEE that is not collected under the EPR program has not been published. Accurate data on 

illegal exports of used electronics is not publicly available. However, according to the Japan China 

Commodities Inspection Company, only 28 cases of exports of used electronics from South Korea to 

China were found to be illegal in 2005 (Ahn, 2006). The reasons for those rejections were mixing of 

unsanitary or forbidden waste, falsification of export permits, and failing to undergo a preliminary 

inspection before shipment (Ahn, 2006). It is known that there were ship-backs of illegally exported used 
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electronics disguised as products intended for reuse (KMOE, 2012a). 

 

Against this background, this chapter first explores features of WEEE management in South Korea to 

focus on the institutions involved in the export of used electronics. The export rates of five types of goods 

are estimated and the export destinations of used cathode ray tube (CRT) computer monitors are identified. 

CRT monitors are chosen because they contain a very high concentration of toxic metals because of the 

lead included in the CRT glass (Oguchi et al., 2013). Field research in Nhat Tao market in Ho Chi Minh 

City, Vietnam, was used to create a cost–benefit incidence analysis in order to show how the benefits and 

costs of the export of CRT computer monitors are allocated under South Korea’s international recycling 

program. 

 

Features of EPR programs for WEEE management   

WEEE management in South Korea is the same as that in the European Union (EU) and Japan in that it 

focuses on mandatory recycling systems and the restriction of the use of certain hazardous substances 

(RoHS) in manufacturing covered by the EPR program. In South Korea, a mandatory recycling system 

for producers was implemented in January 2003 under the Act on the Promotion of Saving and Recycling 

of Resources. This law was superseded by the Act for Resource Circulation of Electrical and Electronic 

Equipment and Vehicles (ARCEEEV) in February 2008; ARCEEEV encompasses both recycling and 

RoHS. As of 2014, 26 types of electronics are regulated by the law. 

 

[Table 8.1] 

 

South Korea has three unique features in comparison with the EU and Japan. First, South Korea exempts 

certain manufacturers and importers (producers) of regulated electronics from recycling duty on the basis 

of their production size (KMOE, 2014b, art. 14–15).  

 

Second, a producer’s duty in the EPR program is different from that of a producer in the EU or Japan. The 

South Korean recycling program assigns EPR producers both a minimum recovery target per unit and a 

quota for the recycling of targeted electronics. Recycling refers to the whole process of changing WEEE 

into recovered materials in facilities approved for that purpose (KMOE, 2012b). If the quota is not met, a 

fine that is set to greater than the cost of implementing proper recycling for the missing volume is 

imposed upon the EPR producers (KMOE, 2014a, art. 18). The recycling target of EPR producers is 6 kg 

per inhabitant per year, adjusted to reflect their share of total domestic shipment, by 2016 (KMOE, 

2014c). In the EU, collection targets refer to the separately collected volume by producers, distributors, 

and collection facilities (including municipal facilities), but there is no penalty to producers for not 

achieving this failure. Japan does not impose a collection or recycling target on producers, but it requires 
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producers of regulated electronics to achieve a minimum recovery target per unit. 

 

Third, by determining the volume of recycling conducted by EPR producers, the South Korean 

government has qualified the export of used computer monitors for the purpose of reuse as legitimate 

recycling since 2004 (KMOE, 2003, 2012b). In fact, EPR producers requested this international recycling 

program for used computer monitors (Chung and Yoshida, 2008). EPR producers achieve the recycling 

target of computer monitors by paying exporters for documentary evidence of an export declaration 

issued by customs1. South Korea does not delineate a particular strategy to combat the illegal export of 

used electronics. The export of used electronics for direct reuse is exempted from related duty imposed on 

waste trade (KMOE, 2012a). The criteria for exemption from duty refer to “used electronics which 

function fully, have a contract ensuring the export for the purpose of direct reuse and have a document of 

evaluation on products’ functionality from the destination country” (KMOE, 2012a:308). However, 

exporters of used electronics are not required to prove that the exporting products are actually eligible for 

exemption2.  

 

In the EU a large proportion of WEEE is sent from retailers and municipalities to exporters after it is 

separately collected from consumers (EERA, 2007), and this amount is still counted in the collection rate 

target. It is unclear how many of these exporters engage in illegal practices. The EU set forth two main 

measures to deter illegal export of used electronics. One measure is to strengthen export inspections by 

requiring exporters to prove that the shipped items are reusable electronics intended for direct reuse, not 

WEEE, when requested by an inspection authority (WEEE Recast, 2012, art. 23, cl. 2). The cost of 

inspections and analyses for monitoring used EEE suspected to be WEEE can be charged to the producers 

or exporters (WEEE Recast, 2012, art. 23, cl. 3). The other measure is to set a high collection target to 

prevent the illegal export of used electronics by informal exporters (WEEE Recast, 2012, (15)).  

  

In Japan, as a measure to curb illegal export of used electronics, Japan has regulated used home 

appliances and computer monitors since 2008 by using the Harmonized Commodity Description and 

Coding System (HS code) to categorize exports. Japan provides exporters with a prior consultation and 

presents a more detailed standard for the self-evaluation of legal exports of used electronics than is 

provided in South Korea and the EU. This standard is composed of five components: life span (below 15 

years for air conditioners and televisions; below 10 years for freezers, refrigerators, washing machines, 

and clothes dryers) and appearance, function, packaging and loading, a contract proving sales for direct 

reuse, and empirical evidence of sales of direct reuse (JMOE, 2013).  

 
                                                  
1 Interview with the head of the International Cooperation Department of the Association of Electronics 

Environment (AEE), 7 February 2014. 
2 Interview with the Export Control Officer of Incheon Customs, 23 September 2014. 
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Theoretical explanation of international recycling in South Korea 

Fig. 8.1 presents a simplified economic model of an EPR domestic recycling management scenario. In the 

diagram, PR is the marginal revenue for recyclers and MCR is the marginal cost of recycling. Thus, PR – 

MCR is the marginal profit from recycling. MCL is the marginal cost of landfill disposal. The value of PR – 

MCR is read from left to right and the value of MCL is read from right to left; hence, the value of PR – 

MCR decreases with volume and MCL increases with volume. 

 

[Fig. 8.1] 

 

In this instance the recycling level in the market will normally be Wp, which is where recyclers’ profits 

are maximized. We assume that the government imposes duties on producers to achieve the recycling 

level W* that represents the optimal levels of recycling and landfill use. In this case, producers have to 

bear costs corresponding to b + c + d. In contrast, recyclers have gains of the area a + b + c, and society’s 

cost of landfill is e.  

 

[Fig. 8.2]  

 

Fig. 8.2 shows the domestic market for used computer monitors in South Korea. The domestic 

equilibrium price before trade (A) is below the world price (WP), which means that South Korea will be a 

net exporter. We assume that the line segment WpW* of Fig. 8.1 and BC of Fig. 8.2 are the same. Owing 

to the international recycling program, EPR Producers can fulfill the volume of recycling duty 

corresponding to the line segment BC by providing exporters with a payment in exchange for export 

declarations for used computer monitors. In this case, the cost to the producers corresponds to the shaded 

area f. Theoretically, this can result in the increase of the supply to the length of the line segment DE 

because it has the same effect as increasing the product price by the amount of payment from producers to 

exporters (Chung and Yoshida, 2008).  

 

[Table 8.2] 

  

Through international recycling, the producer’s additional savings is the area –f + b + c + d. Recyclers 

suffer a loss of –b – c. For society, there is no change so long as the same residue for landfill disposal 

remains after recycling, and exporters can make additional profits corresponding to f. The additional net 

benefit of the international recycling is d as a whole. Our theoretical analysis implies that the South 

Korean government adopted the international recycling program for used computer monitors to increase 

recycling and accrued gains at the same time. 
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Exports of used computer monitors in action  

Data  

International trade of used electronics and new electronics are not differentiated by HS codes, which are 

used globally for the classification of trade commodities, up to the level of 6 digits. Some countries, such 

as Japan, specify additional digits for the HS codes to classify used electronics. However, it is difficult for 

most countries to quantify the trade of used electronics from only trade statistics. 

      

Because South Korea does not specify extended HS codes for used electronics, we examine the details of 

export declarations to estimate the total export volume of used electronics. In this paper, we examine five 

types of electronic appliances: air conditioners, computer monitors, refrigerators, televisions, and washing 

machines. The HS codes for the selected electronics and details of the method for selecting data are 

provided in the Appendix. 

 

Because the export volume of used electronics in this paper is based on self-declarations by exporters, 

undeclared export shipments are not included in the export volume. In particular, comprehensive data on 

export freight of monetary value less than two million KRW are not available. The reason for this is that it 

is not necessary to declare such exports in South Korea; this exemption is based on South Korea Customs 

Service Notification (2014). 

 

In order to observe the time-series data of exported used electronics not including fluctuations in the 

amount of discarded electronics generated in South Korea, we quantified the export rate on the basis of 

the volume of discarded electronics. The export rate is calculated by dividing the exported volume of the 

used electronics by the volume of discarded electronics generated in South Korea. For annual volumes of 

discarded electronics, we referred to Kim et al. (2013). Those data were estimated from sales data by 

using a delay model that considers the product lifespan distribution. The volume of computer monitors 

was updated to agree with the data according to the same method3.  

 

The volume of discarded computer monitors is estimated from sales data (IDC Korea, 2010; KOSIS) and 

a product lifespan distribution. The shape parameter of the lifespan distribution of computer monitors is 

fixed at 2.4 in this paper. This value is chosen because it represents the average shape of the 22 types of 

electronics (Oguchi et al., 2006). The average lifespan of computer monitors was assumed to be 5–6 years 

according to the Public Procurement Service (2011) and Baek (2006). 

 

Export rate 

The export rates of used electronics are shown in Fig. 8.3. The export rates of used air conditioners and 
                                                  
3 See Kim et al. (2013) for a complete description of the estimation procedure.  
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washing machines were estimated at below 1%, and refrigerators were below 3% during 2002–2009.  

 

[Fig. 8.3] 

 

Since 2002, the export rates of used computer monitors have increased, reaching 59% in 2009. During the 

entire period, most exported used monitors were CRT monitors. The export rates of used televisions were 

relatively low in comparison with the rates for used computer monitors, ranging between 11% and 24%. 

Since 2007, used flat screen televisions have accounted for around 40% of total exports of used 

televisions. It is noteworthy that the export rate of computer monitors declined in the years 2004 and 2007 

despite EPR producers’ payments to exporters of used computer monitors. 

 

Export destination 

 

[Fig. 8.4] 

 

CRT computer monitors were directed mostly to Asian countries during the entire period. The main 

destinations for used CRT monitors were Hong Kong (2003–2006) and Vietnam (2007–2009). Drastic 

decreases of export volume to Hong Kong can be observed in 2004 and 2007. The export rates of used 

computer monitors mirror those changes for those years (see Fig. 8.3). 

 

Hong Kong is famous as an entrepôt of China for recyclable resources and secondhand products (Kojima 

and Yoshida, 2007). As contamination by electronic waste in China intensified, the Environmental 

Protection Department (EPD) of Hong Kong conducted investigations and uncovered illegal electronic 

waste disguised as reusable electronics in 2003 (Kojima and Yoshida, 2007). In July of 2004, the EPD 

required the South Korean government to enact countermeasures against illegal export of used electronics 

(Byun, 2004). In April 2006, Hong Kong adopted a stringent policy, issuing the Advice on Import and 

Export of Used Electrical and Electronic Appliances having Hazardous Components or Constituents 

(EPD, 2006). Although exports to Hong Kong were decreased in response to these stringent regulations in 

2004 and 2007, South Korea’s total export volume of used CRT monitors has not declined since then. 

Instead, the main destination changed from Hong Kong to Vietnam. In 2009, 74% of export volume of 

used CRT monitors was headed for Vietnam. 

 

Market conditions of Vietnam 

Entrepôt for used electronics 

Vietnam has economic and geographical conditions that make it likely to replace Hong Kong as an 

entrepôt for the trade of used electronics. It shares borders with China and some ASEAN countries. 
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Vietnam has belonged to the ASEAN Free Trade Area (AFTA) since July 1995, and, as of 2008, 

Vietnam’s import tariff is below 5% for 98% of the products in the Inclusion List when imported from an 

AFTA country (ASEAN, 2008). It has been below 5% for 45% of the products when imported from South 

Korea since the South Korea-ASEAN FTA took effect in 2007 (KMOFAT, 2011). In July 2005, Vietnam 

started abolishing tariffs with China (KMOFAT, 2011). Vietnam further exempts goods imported 

temporarily for re-export from tariffs and value-added taxes (JETRO, 2014; HSK Vietnam Audit 

company).  

 

To protect the domestic market and the environment, Vietnam takes measures to avoid the illegal inflow 

of used electronics. In principle, Vietnam bans the import of used electronics (GOV, 2006), especially 

used information technology appliances such as CRT computer monitors, desktop computers, mobile 

phones, and televisions (MOPTV, 2006). However, Vietnam allows the temporary import of used 

electronics intended for re-export (GOV, 2006). In 2012, Vietnam prohibited the import of refrigerators 

containing chlorofluorocarbon refrigerants, desktop computers, and televisions, even for the purpose of 

re-export (MOITV, 2012). Items not specified in MOITV (2012) can be legally imported for the purpose 

of re-export; hence, used computer monitors are still allowed to be imported into Vietnam so long as they 

are intended for re-export.  

 

Hai Phong Harbor and Mong Cai City in northern Vietnam share a border with the city of Dongxing in 

China and act as hubs for the trade in used electronics (Shinkuma and Huong, 2009). Hai Phong harbor 

works as an export route to China, and is a known port for smuggling (Terazono and Yoshida, 2012). 

From Mong Cai city, a large amount of imported used electronics goes into Dongxing before being 

transported to Guangzhou (Shinkuma and Huong, 2009). Electronic waste from Guangzhou is supplied to 

Guiyu, which is in the same province (Lee, 2002). Plastic recovered in Guiyu is supplied to many global 

electronics companies (Watson, 2013). 

 

Guiyu is widely known to experience severe environmental pollution as a consequence of substandard 

recycling of electronic waste (Leung et al., 2006). High levels of lead are present in the blood of children; 

high concentrations of persistent organic pollutants (POPs), such as flame-retardants, are present in 

various environmental media; and dioxin pollution is known to be severe (Huo et al., 2007; Wong et al., 

2007; Li et al., 2007). These problems accrue from the hazardous constituent materials in the electronics 

in combination with improper recycling processes. 

 

Another hub of trade in used electronics in the south central part of Vietnam is the Nhat Tao Market in Ho 

Chi Minh City. Used electronics are typically brought to Nhat Tao Market through Da Nang Port, Saigon 

Port, and the Sihanoukville Port in Cambodia (Hai et al., 2005; Shinkuma and Huong, 2009; Kojima, 



9 

2005). 

 

Case study of Ho Chi Minh City 

In Vietnam 17.3% of households have a computer and 90.3% have a television (General Statistics Office 

of Vietnam, 2012). This implies that demand for computer monitors is low, while that for new and 

replacement television purchases is high and stable. 

 

New CRT televisions have not been sold in the market since 2014 because the Vietnamese government is 

pushing the transition from analog to digital broadcasting, with completion slated for 2020, and has 

banned production and import of televisions that cannot receive digital television signals (MOICV, 2013). 

However, CRT televisions are sold in the Nhat Tao market. CRTs removed from computer monitors are 

mostly used for rebuilding CRT televisions4. This is due in part to low demand for used CRT computer 

monitors and in part to high demand for CRT televisions. Rebuilding refers to not only refurbishment 

(which usually includes tests for functionality and defects before selling) but also changes and capability 

upgrades5. The price of a rebuilt 17-inch CRT television is around 35 USD, compared with around 300 

USD for a brand new 32-inch flat screen television6. 

 

Occupational health risks for recyclers and exposure of their children to high levels of toxins via breast 

milk are reported at Vietnamese electronic waste recycling sites (Tue et al., 2010). Occupational health 

risks are also high at the plastic recycling factories in the outskirts of Ho Chi Minh City. Such factories 

operate in a closed environment to conceal the smell of combustion of plastics and to avoid public 

attention7. A huge volume of plastic waste is gathered in Ho Chi Minh city in response to active Chinese 

brokers who export many types of recovered materials from Cambodia and south central Vietnam to 

China (Yoshida, 2013). 

 

According to retailers at the two markets, the CRT computer monitors exported from South Korea to 

Vietnam are mainly re-exported to Guangzhou, China or circulated domestically. In Guangzhou and Ho 

Chi Minh City, the rebuilding of used electronics is a thriving industry. Although the rebuilding process 

itself does not seem to cause severe environmental problems, parts that remain after rebuilding and used 

electronics unsuitable for rebuilding are supplied to substandard recyclers, who cause environmental 

pollution. Coupled with the above occupational health risks, it is highly likely that the negative 

externalities of CRT computer monitors are being transferred to Vietnam. 

 

                                                  
4 Interview at Nhat Tao Market, 28 March 2014. 
5 Interview at Nhat Tao Market, 28 March 2014. 
6 Interview at Nguyen Thi Minh Khai, 27 March 2014. 
7 Interview at plastic recycling factory on Ao Doi street, 28 March 2014 
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[Fig. 8.5] 
 

Cost–benefit analysis for used CRT computer monitor exports 

South Korea admits the export of used computer monitors for the purpose of reuse as legitimate recycling. 

Additional benefits of export of used CRT computer monitors are estimated against domestic recycling in 

South Korea (Table 8.3). Our estimate shows that international recycling programs accrue a net benefit to 

South Korea. 

 

[Table 8.3] 

 

In domestic recycling carried out under the EPR recycling program, producers provide reprocessing 

companies with a payment of 3,102 KRW per unit to cover collection and recycling costs (AEE, 2012). 

International recycling enables producers to save 2,506 KRW per unit because the producers pay only 596 

KRW per unit to the exporters (AEE, 2012). Exporters obtain an additional profit of 596 KRW per unit 

from EPR producers in return for reporting the export (AEE, 2012). On the other hand, international 

recycling deprives reprocessing companies of sales revenue of 3,426 KRW per unit and producers’ 

payments of 3,102 KRW per unit, while saving 3,907 KRW per unit that is supposed to spend for 

recycling costs (AEE, 2012, 2013). The government additionally saves landfill disposal costs of 304 

KRW per unit, where a unit corresponds to 9.5 kg of incombustible waste because the recycling rate of a 

CRT monitor is 38% (5.8 kg of 15.3 kg is recycled) (AEE, 2013). From interviews and observation at 

Nhat Tao market, we can guess that Vietnamese recyclers and consumers gain a bit at the cost of health 

and environmental risks. 

 

In total, the net benefits from international recycling are estimated as at most 785 KRW per unit. In 2009, 

EPR producers exported 406,886 units of used CRT computer monitors as international recycling (KECO, 

2013). In total, 320 million KRW can be estimated as net additional benefits to South Korea from 

international recycling in 2009. The larger concern is the health and environmental cost in Vietnam, 

which overshadows the smaller net benefit generated from the international recycling program. 

 

Discussion 

In South Korea, used electronics that satisfy certain criteria are exempted from related duties imposed on 

waste export at the time of export. In addition, exporters of used electronics are not required to prove that 

the exporting products are eligible for exemption. Our estimate shows that 74% of the export volume of 

used CRT computer monitors headed for Vietnam were marked as being for reuse in 2009. This implies 

that South Korea does not strictly implement a monitoring system for export of used electronics because 

Vietnam permits only temporary import for re-export, not for reuse. EPR producers must ensure that 
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exporters submit an export declaration, issued by customs, for the used computer monitors. However, 

they do not have to ensure proper reuse and/or re-export at the export destination8. Exporters of used 

electronics do not face any sanctions for noncompliance unless they are uncovered at the time of export 

inspection.   

 

The EU and Japan require exporters of used electronics to act more responsibly than is required in South 

Korea. The EU requires member states to strictly monitor for illegal exports of used electronics and 

clarifies that the relevant costs for inspection of used electronics suspected to be WEEE will be imposed 

on producers. The Japanese government presents a detailed standard for the used electronics and specifies 

the HS code for selected used electronics as a way of making the flow transparent. Compliance of 

exporters still depends on the strictness of government inspections. 

 

This implies that comparably less stringent countermeasures against illegal and fraudulent export of used 

electronics have been established in South Korea than in the EU and Japan. These less stringent measures 

incentivize exporters of South Korea to export WEEE under the guise of reuse and encourages importers 

having a contract with exporters of South Korea to shirk their responsibility to prove a sale for direct 

reuse.  

 

In the future, RoHS-type legislation in South Korea, the EU, and Japan may reduce the transfer of 

negative externalities via international trade of used electronics. However, the impact of such legislation 

can be quite limited because South Korea sets a target of only 26 types of electronics for an RoHS 

framework. 

 

Conclusion 

One purpose of green growth is to achieve economic growth that maximizes social welfare while 

minimizing ecological impact (UNESCAP, 2008). South Korea aims to achieve this purpose through 

international recycling. This chapter demonstrates theoretically and empirically that EPR producers, 

exporters, and the government of South Korea obtain economic gains from international recycling and 

that this will increase South Korea’s resource productivity. However, these gains come at the expense of 

health and environmental risks to importing countries, such as Vietnam. 

 

The identified gains, however, accrue in part from South Korea’s insufficient system for monitoring 

against illegal or fraudulent export of used electronics. Materials to prove that the exporting object is 

functionally reusable and directly reused in destinations are not monitored, and this causes severe 

asymmetry of information regarding the condition of exported objects. To maximize the economic and 

                                                  
8 Interview with the head of the International Cooperation Department of AEE, 7 February 2014. 
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environmental benefits both domestically and globally, and to minimize negative externalities in the 

importing countries, South Korea should establish a more stringent monitoring system and enforce it 

more strictly. 
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Appendix  

Export declarations for South Korea consists of a 56-item list which must be filled out when exporting. 

The shipped products must be identified as either brand new or used. The “condition of goods” item must 

be specified as either “N” (new) or “O” (used). As the second component, “name of goods”, used goods 

are specified as “USED” along with the commercial name of the exported product, and new goods lack 

the “USED” prefix. In this paper, we used the sum of the total amount of shipped goods specified as “O” 

in the condition of goods and, from among the shipped goods specified as “N”, those having the word 

“USED” in the name of the goods. The reason for adding the latter criterion is to capture shipments that 

were mistakenly declared as used electronics for only one component. 

The HS Code list of the 5 selected electronics from 2002–2009 

[Extra Table for Appendix]  

http://edition.cnn.com/2013/05/30/world/asia/china-electronic-waste-e-waste/
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Fig. 8.1. Domestic recycling of computer monitors.  

Source: Adapted from Pearce (2001) by author.  
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Fig. 8.2 International trade of used computer monitors and producers’ cost  

 



 
 
Fig. 8.3. Export rates of used computer monitors and televisions from South Korea during 2002–2009 

(weight basis). 

Note: Air conditioners, refrigerators, and washing machines are not shown because their export sizes are 

negligible. 

Source: Compiled by author from data in the Korea Customs Trade Development Institute (KCTDI) 

database. 

 



 
Fig. 8.4. Export destinations of used CRT monitors during 2003–2009. 

Source: Compiled by author from data in the KCTDI database. 
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Fig. 8.5. Recycling of CRT computer monitors in Ho Chi Minh City (Photos by Kim). 
 



Table 8.1. Institutions of WEEE management in South Korea, the EU, and Japan (as of 2014). 

 South Korea EU Japan 

Definition of 

Producer  

Manufacturers and importers1 

above standard2  
Manufacturers and importers1 

Regulated 

items 

Household appliances,3 IT equipment,4 etc. 

(26 types of EEE) (102 types of EEE) (8 types of EEE) 

Collection 

(recycling) 

target (min.) 

6 kg per inhabitant per year, 

in proportion to the shipment 

share of EPR producers in 

total domestic shipments 

by 2016 

45% of average weight of 

EEE placed on the market 

in the prior three years, 

from 2016 

— 

Recovery rate 

(min.) 
65–80% 50–80%  

50–70% (laptop 

computer: 20%) 

RoHS (max. 

level) 

Lead (0.1%), Mercury (0.1%), Hexavalent chromium (0.1%), PBB (0.1%), PBDE 

(0.1%), and Cadmium (0.01%) 

Targeted item 

of RoHS 
All of regulated items All of regulated items 

Regulated items and 

microwaves 

RoHS penalty 
Prohibition of sale and a fine 

below 30 million KRW 
Prohibition of sale 

Sale with a disconfirming 

mark 

Export of used 

electronics  

Approval of the export of 

used computer monitors for 

reuse as legitimate recycling 

Monitoring duty / Cost of 

monitoring on producers / 

Burden of proof on 

exporters of used 

electronics  

Specification of 

Harmonized System (HS) 

code for used household 

appliances and display 

/ Prior consultation 

Notes: 1Any person or firm that, under its own brand name, manufactures and sells, or resells, or imports 

and sells the final electronics. 
2More than 1 billion KRW of total sales in previous year, or more than 0.3 billion KRW of import amount 

in previous year.  
3Air conditioners, clothes dryers, freezers, refrigerators, televisions, and washing machines. 
4Computers (laptop and desktop) and computer displays (CRT and flat screen).  

Source: EU (RoHS Recast, 2011; WEEE Recast, 2012), Japan (JISC0950, 2008; JOP, 2008; JOP, 2014), 

South Korea (KMOE, 2012b; KMOE, 2014a; KMOE, 2014b; KMOE, 2014c).  

 

 



Table 8.2. Additional costs (–) and benefits (+) in domestic and international recycling. 

 Producer Exporter Recycler Society Sum 

International recycling –f  `f 0a –e a – e 

Domestic recycling  –b – c – d  0 a + b + c –e a – d – e 

Difference –f + b + c + d  `f –b – c  0 d 

 



Table 8.3. Additional cost/benefit per unit for international recycling against domestic recycling (KRW).  

  Producer Exporter Recycler Government (Vietnam) Sum 

Benefit Producer 3,102a) 596 a)     

 Recycling   3,907 b)  (+)  

 Landfill    490 b) c)   

Cost Producer 596 a)  3,102 a)    

 Recycling   3,426 b)  (+)  

 Landfill    186 b) c)   

 Health risk     (+)  

Net benefit  2,506 596 -2,621 304 (-) <785 

Sources: a) AEE, 2012; b) AEE, 2013; c) Mok, 2005. 

 




