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Abstract 

As the industry of electronic devices rapidly develops, the disposal and recycling of e-waste 

become an issue at stake. Despite the constant effort of both governments and Non-

Governmental Organization, exportation to developing countries remains one of the major 

approaches for the first world to dispose their hazardous e-waste. Developing countries in Asia 

and Africa are such perfect destinations for e-waste dumping for their cheap labor and the lack of 

environmental regulation. Without adequate precaution and proper handling guide, human health 

and environmental integrity are under threat in these areas. China, being the largest electronics 

manufacture country, aside from dealing with the considerable amount of domestic e-waste, also 

faces multiple challenges in regulating the importation of e-waste. In addition to discuss the 

historical background, current situation, and possible future of e-waste trading on a global level, 

this project focuses on Guiyu, China, a small southern town which is considered one of the 

largest e-waste centers in the world. Taking Guiyu as an example, this paper aims to reveal the 

complexity surrounding the disposal and recycling of e-waste and the potential harm on human 

health of informal recycle activities. Tracing back the history of e-waste trading in Guiyu helps 

understand the how did the business become dominant industry. The economic and social 

context and the shared cultural belief of Chaoshan people also play key roles in the local e-waste 

recycle development. The paper suggests possible upstream and downstream solutions as well.  

The paper relies on secondary sources including academic journals, local newspaper, and 

public documents. Visual and audio material such as documentaries and interview footages are 

also important resources for the project. Related works that had been conducted within the 

Chinese language sphere are important sources for this project. To combine local perspective in 

the process of research, the paper largely depends on articles and official reports that are written 
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in Chinese. Due to the difficulty in obtaining reliable and objective report on the result of the 

industrial park in Guiyu, the future of Guiyu and its e-waste business remains uncertain. 
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Introduction 

The history of e-waste recycling and trading in Guiyu can be traced back to 1970s. E-waste 

has been deeply embedded and become an inseparable part of the Guiyu society. Although the 

central government has intervened through various approaches which has achieved significant 

improvement. This study seeks to understand what role e-waste plays in the center of global e-

waste, Guiyu, China. E-waste recycling and trading is the primary industry in Guiyu and the 

main source for most of the residents. As e-waste had brought an economic miracle to the small 

town, the consequent pollution and harm cannot be ignored. Despite the authority’s continuous 

effort to halt the illegal importation and trading, the complicity of interests and heavy 

dependence on e-waste makes the industrial transformation difficult to move forward. Guiyu 

established an industrial park, which was designed to replace the family-ran workshops in 2017. 

However, the efficiency of this transformation remains undetermined due to the lack of objective 

report and data. The pandemic prevented me from visiting Guiyu and find answers. Additionally, 

even if the industrial park is proved effective in terms of replacing the primitive and inadequate 

handling methods, there is still no guarantee for the income and wellness of local recyclers. 

Another purpose of this study is to debunk the profit-driven, ignorant stereotype that outside 

world has on the Guiyu residents. Understanding the core value that Guiyu people uphold helps 

interpreting e-waste from the perspective of residents. 

E-waste or waste electrical and electronic equipment (WEEE) refers to electronic devices 

that are considered waste without further reusing intention (Bakhiyi et al. 2018). Although e-

waste offers high recycling value as it usually contains valuable components such as gold and 

platinum, e-waste can cause severe damage to human health and environment due to the large 

amount of toxic substances that must be properly managed. Mercury, for example, one of the 
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most common substance e-waste contains, could bring severe damage to the human brain and 

coordination system. Thus, adequate disposal and recycle methods for e-waste are in urgent need 

for both economic interest and human wellness.  

The fast upgrading and obsolescence directly result in the rapid growth of e-waste. 

Nowadays customers are more used to replace their electronic devices instead of repairing them, 

moreover, devices in good condition are also being discarded and replaced with newer models. 

The rapid obsolescence is partly resulted from the development of technology, the electronics 

industry generally encourages such consumption concept which brings profit increase. 

According to a report of UN Environment Program (UNEP), 53.6 million metric tonnes (Mt) of 

electronic waste were generated globally in 2019, the number increased 21% in five years. The 

report also predicts that by the time of 2030, global e-waste will reach to 74 Mt, which renders e-

waste the fastest-growing waste stream on earth (UNEP, 2020). In 2019, Asia generated the 

largest amount of e-waste: 24.9 Mt, exceeding the former top e-waste producing continent North 

America. Americas and Europe generated 13.1Mt and 12Mt of e-waste respectively. However, 

Europe ranked first in the amount of e-waste that generated per capita, while this figure for Asia 

is much lower. UNEP indicates that only 17.4% of e-waste was collected and recycled in 2019. 

Valuable and highly recyclable components were mostly buried or burned instead of being 

handled and reused.  

The various toxic contaminants that e-waste release in its process of being handled pose 

significant threat to environment integrity and human health. Not only workers who dismantle 

and handle the e-waste are exposed to the contaminants, environmental exposure also makes 

general population victims of e-waste contamination. Landfill and incineration remain the two 

major methods that are most frequently adopted for e-waste processing. Landfill leads to leaks of 
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toxic substance while incineration releases noxious fumes. The recycle workers are often lack of 

basic precaution.  

The cheap labor and the inadequate environmental legislation in these developing countries 

encourage enterprises in developed countries to export r domestic e-waste to these places. The 

United States, as well as other well-developed countries who generate most of the e-waste, 

manages to transfer the great economic and environmental cost through exportation, exposing 

the more vulnerable population to the great threat resulted from the devices they do not even 

have access to. Enterprises’ failure of reducing the usage of toxic substances during the phase of 

design and manufacture, as well as governments’ failure of holding the cooperation responsible 

for the issue combine and contribute to the intractable issue of e-waste recycling. Although there 

are recyclers who are devoted to environmental protection ethics and remedy the consequence of 

poor upstream practice, exportation remains a common approach for e-waste disposal. 

Exportation, being the cheapest and easiest solution, impedes the changes that could have been 

accomplished by upstream. The international treaty Basel Convention agreed on a complete ban 

on the exportation of E-waste. However, the illegal exportation of e-waste continues. While the 

United States may be considered one of the countries that are most capable of fulfilling such 

obligation, the US turns out to be the only developed countries that has not ratified the 

Basel Convention.  

What I found most interesting during my research on Guiyu is that the local people are not 

passive victims of e-waste pollution, instead, they actively involve themselves in e-waste 

recycling and trading. This assertion does not deny the harm e-waste has caused on their health 

but clarifies the relationship between Guiyu residents and e-waste. 
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Although nowadays’ situation has indeed significantly improved comparing to forty years 

ago due to the joint effort of governments and environmental organizations which have 

successfully raised public awareness towards the issue and achieved some significant changes, 

the future of e-waste processing remains undetermined.  
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Chapter One: E-waste and Its Hazardous Effect 

The term e-waste refers to discarded electronical devices without the intention to reuse. Its 

high content of expensive metals such as gold, silver and platinum highlight the higher recycle 

value of e-waste comparing to other waste. However, E-waste also contains large amount of 

potentially toxic matters such as lead and chromium, which require cautious and proper 

handling. According to The Global E-waste Monitor 2020 conducted by the UN Environment 

Program (UNEP), 53.6 million metric tons of electronic waste was generated in the past year 

(Danigelis, 2020). The rapid upgrading and obsolescence of electronical devices has multiplied 

the amount of e-waste and challenge the already problematic e-waste recycle industry. As the 

harm of e-waste contradicts the potential profit, international transportation of e-waste thrives. 

In the following chapter, I will lay out the primary facts about e-waste including the history 

of e-waste recycle, the common processing method and its harmful effects when improperly 

handled. This chapter will also discuss other major e-waste dumping sites including Karachi, 

New Delhi and Agbogbloshie to review e-waste recycle within a global context.  This chapter 

provides background knowledge of e-waste for general audience. 

History of E-waste Recycle 

This article will start the discussion on e-waste by looking back upon the history of e-waste 

handling. Industrialized countries had started dumping e-waste abroad and turned exportation the 

major method for e-waste handling since the 1970s, long before the popularization of personal 

smart electronic equipment. The United States passed The Resource Conservation and Recovery 

Act (RCRA) in 1976, which led to the significant escalation of the cost for e-waste recycling at 

the time. For the interest of cost saving, the electronic industry started to export the e-waste to 

developing countries that offer cheap labor force. The lack of environmental protection 
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legislation and the cheap labor render the underdeveloped regions an ideal destination for e-

waste dumping. According to a report from The Basel Action Network (BAN), it is estimated 

that between 50 to 80 percent of e-waste collected in the United States had been directly or 

indirectly (through brokers) exported to other developing countries. Although consumers return 

their used products to the manufactures or even pay for them to get collected, believing they are 

going to be “recycled”, those products are most likely to end up in places such as Guiyu, causing 

nonnegligible harm to the local environment and residents.   

To bring the trade of hazardous e-waste under control, 53 countries signed The Basel 

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

Disposal in 1989, which turned effective later in May 1992. The ultimate purpose of this 

international treaty is to regulate the transportation of potentially hazardous e-waste from 

developed countries to developing countries. The Basel Convention not only sought to promote 

recycling methods that are innocuous to human health and the environmental integrity, but it also 

urges the developed countries to limit the generation of e-waste. The Basel Ban completely 

forbids the exportation of e-waste in 1997 (Basel Convention, 2011). The Basel Convention calls 

upon all countries to minimize the negative influence of e-waste and deal with domestic e-waste 

within national border. However, the United States and Haiti did not ratify the Basel Convention. 

A series of regulations followed the Basel Ban in the next decade, striving to reduce the 

harm of e-waste and promote adequate handling of e-waste. The European Union adopted the 

WEEE Directive in 2003. The Nairobi declaration on the environmentally sound management of 

electrical and electronic waste took effect on the 8th meeting of the Basel Convention in 2006, 

reiterated the shared awareness towards the importance of regulating illegal e-waste trafficking 

(Basel Convention, 2006). A membership organization, Solving the E-waste Problem (StEP), 
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which was a part of United Nations was established in 2007. The initiative aims to elaborate a set 

of global guidelines for sustainable e-waste recycling treatment. Hazardous Substances in 

Electrical and Electronic Equipment (RoHS) Directive came in force in Europe in 2011, which 

aims to preserving environment and minimizing human exposure by restricting the use of certain 

hazardous substances in electronic equipment (European Commission, 2017). A series of 

methodologies including Extended Producer Responsibility (EPR), Life Cycle Assessment 

(LCA), Material Flow Analysis (MFA) and Multi-Criteria Analysis (MCA) have been designed 

and adopted to reduce the potential harm of the process of e-waste handling. 

Despite the continuous effort of both nations and global organizations, the e-waste recycling 

industry remains ill-managed. According to the US Environmental Protection Agency (US 

EPA), roughly 12.5% of the annually generated e-waste are properly recycled. More alarmingly, 

as the Interpol Pollution Crime Working Group revealed, the illegal shipments of e-waste to less 

developed region continues despite the explicit ban of the Basel Convention. Environmental 

policies of the United States appear to be designed to actively undermine the effectiveness of the 

Basel Ban. The U.S. not only refuses to ratify the Basel Ban, it also intentionally exempted e-

waste from the Resource Conservation and Recovery Act (BAN, 2002). US environmental 

protection organizations including the Basel Action Network (BAN) and the US Environmental 

Protection Agency (US EPA) have disclosed that most of the US’s e-waste has been illegally 

shipped abroad under the disguise of second-hand equipment (Hopson and Puckett, 2016). Even 

the recyclers oppose to exportation may have to yield to reality and conform to the convention of 

the larger community. Although countries such as India, Ghana, Philippines, and Nigeria are also 

popular destinations for e-waste exportation, there is no doubt the largest importer. The Chinese 
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Center for Disease Control and Prevention (CCDC) indicates that 80% of global e-waste flows 

into Asia, and 90% of them enters China.  

The Current Prevailing Recycle Approach 

The word recycle may not be an accurate description of the current prevailing handling 

methods for e-waste. Landfill and incineration are still the major approaches that are most 

frequently adopted for treating e-waste. The so-called recycle of e-waste, especially in the less 

developed importing countries, often involves practices including bare-handed dismantling, 

smashing, and burning. The process of such recycle is fruitful in terms of the recovery of 

valuable components, however, it fails to eliminate the threat of hazardous substances that e-

waste contains. As a matter of fact, inadequate recycling operations may create additional 

hazards aside from e-waste itself.  

Landfill and incineration remain the ultimate destination for most of the e-waste. A 

considerable amount of potentially toxic e-waste goes directly to landfill with no basic 

pretreatment. Leak will inevitably occur when waste is landfilled. Certain amount of chemicals 

and heavy metals are bound to leak even in the most well-maintained landfill site, not to mention 

those that are older and poor-managed. The leak of hazardous substances will further lead to 

underground water contamination and cause substantial harm to the eco system.  

Incineration serves as the other major method for e-waste disposal. Aside from the e-waste 

that are discarded as general waste, incineration is also commonly adopted to dispose the 

remainder of e-waste after all the valuable components are extracted. The incineration of 

brominated flame retardants and PVC generates extremely toxic dioxins and furans. Dioxins can 

result in cancer, damage to reproductive and immune system. Copper, the metal that e-waste 
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commonly contains, catalyzes the formation of dioxins, and renders the burning of e-waste 

tremendously destructive (BAN, 2002). 

Most of the newly generated e-waste are illegally shipped to developing countries such as 

China disguised as secondhand equipment. The cheap labor, inadequate environmental 

protection awareness and regulation render these countries a perfect destination. Additionally, 

the transportation of hazardous e-waste to other countries is legally allowed by US regulation, 

regardless of the contrary international law (Bakhiyi, 2018). The small quantity of e-waste that 

are not exported may be dealt with in several different manners. 

While the amount of e-waste generated has been rapidly increases as products quickly 

becomes obsolete, a significant portion of these e-waste are still held and stored by consumers 

without getting recycled. According to The Basel Action Network (BAN), it is estimated that 

approximately 70% of the computers ever sold in the United States are idle but not yet disposed. 

Consumers tend to hold on to their old devices they no longer need while the value of these 

devices rapidly decrease. 

Aside from the mass personal devices kept by consumers that has not yet officially turned 

into waste, a significant portion of e-waste discarded by individuals or small business owners are 

simply regarded as general waste. Apart from California and Massachusetts, disposing electronic 

devices into trash cans along with other household waste is legally allowed in the rest of the 

United States. The additional fee charged by recyclers renders the direct dumping method even 

preferable for consumers.  

A very small portion of discarded electronics are reused. Although precise statistics is 

unavailable, the devices that are intended to be reused are mostly exported to less developed 

countries instead of being reused domestically. While we must give credit to reuse for extending 
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life span for electronic equipment, these electronic devices will end up e-waste eventually. The 

countries receiving secondhand equipment are most likely the ones with less ability to handle e-

waste appropriately, not to mention the mass of e-waste that are exported under the disguise of 

secondhand equipment.  

Prisons have become a new e-waste recycle facility as an alternative to exportation. The 

labor provided by prisoners fills the void of much needed labor force for dismantling and 

disassembling e-waste. However, the health and safety of prisoners who are exposed to 

hazardous e-waste are lack of guarantee since Occupational Safety and Health Act (OSHA) does 

not apply to this situation.  

The cause of the current dilemma of maintaining a proper recycle system for e-waste 

include multiple aspects. First, as mentioned above, the current regulation allows the mass 

individual owners dispose their hazardous e-waste as general waste, which leads to 

indiscriminate landfill. The extra fee and inconvenience of taking e-waste to a recycler further 

encourage individual owners to dispose e-waste with other harmless waste. Unlike individuals 

and small business owners, large corporations and manufactures must recycle their e-waste in 

accordance with the requirement of Environmental Protection Agency (EPA). Large corporations 

generate large amount of e-waste due to their frequent employee devices upgrade, while 

manufactures take down unconforming items from the production line and dispose as e-waste. 

Enterprises and manufactures often contact with recycling companies or leasing agency to take 

over their retired devices. Exportation is the most common practice for these middlemen 

companies to handle e-waste. While those developing countries process the large proportion of 

global e-waste, the workers exposed to hazards in these places are especially vulnerable due to 

the lack of protection. The lack of funding and environmental awareness makes it extremely 
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hard, if not impossible for these developing countries to develop a sustainable e-waste recycle 

system. Recycle is always better than landfill in a conventional sense in terms of waste 

processing, however, this assumption may not be true in the context of Asian e-waste recycle 

which result in workers’ excessive exposure and produce toxic residues. The continuous effort to 

improve the handling of e-waste has reduced the harmful effect of e-waste to some extent, but 

the ultimate solution for e-waste pollution lies in upstream. The convenient solution, exportation, 

helps enterprises avoid the cost of e-waste recycling, which in turn impedes the long overdue 

innovation should have been achieved by upstream design and manufacture. Removing the 

hazardous elements from designing phase should be the most effective solution to reduce 

hazardous effective of e-waste. 

Harmful Effect of E-waste Exposure on Human Health 

The witches’ brew of toxic substance that e-waste contains poses significant threat to 

environment and human health. Environmental organizations started to notice the harmful effects 

of e-waste in the 1990s (Ahmad Khan, 2016). The report prepared by the Basel Action Network 

(BAN) and Silicon Valley Toxics Coalition (SVTC) indicates that major hazards include: “lead 

and cadmium in circuit boards; lead oxide and cadmium in monitor cathode ray tubes (CRTs); 

mercury in switches and flat screen monitors; cadmium in computer batteries; polychlorinated 

biphenyls (PCBs) in older capacitors and transformers; and brominated flame retardants on 

printed circuit boards, plastic casings, cables and polyvinyl chloride (PVC) cable insulation that 

release highly toxic dioxins and furans when burned to retrieve copper from the wires” (BAN 

and SVTC, 2002, p. 9). This report highlights several especially hazardous recycle operations 

that are common in less developed recycle sites: smelting on open ground, acid baths, open 

burning and dumping toxic solid and fluid into rivers. The concentration of toxic heavy metals in 
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the samples of water, soil and sediments from recycling sites far exceeds the international 

standard (BAN and SVTC, 2002). 

Several studies articulate the harmful effects of e-waste on human health. While the harm of 

recycle activities with little protection in less developed regions is well recognized, studies reveal 

that workers’ exposure to e-waste hazards in legit recycle facilities remains excessive, despite the 

application of advanced technologies. Ceballos and Dong (2016) point out in their article that e-

waste recyclers’ exposure to several toxic heavy metals surpasses the limit for occupational 

exposure, and their biological levels of flame retardants also tested to be significantly higher than 

the reference group. The authors suggest that even the licensed facilities that do implement 

protective measure still fail to ensure a safe working environment.  

E-waste harm is not limited to recycle workers, the population live close to the recycle sites 

are also under the influence of the hazards due to their exposure to polluted air, water, and food. 

Children are the most vulnerable population when exposed to e-waste contamination. Factors 

including higher basal metabolism, larger surface area in relation to body weight and their lower 

toxin elimination rates render them more susceptible to the hazards in e-waste than adults. 

Exposure through breastfeeding and placental makes newborns even more vulnerable.  

Despite the continuous effort in understanding the e-waste, direct association of certain 

health conditions with e-waste contamination remains uncertain due to the complexity of the 

issue. Some scholars attribute this uncertainty to the lack of direct evidence which proves the 

casual relationship of exposure to e-waste hazards and certain health conditions.  

The World’s Major E-waste Dumping Destinations  



 - 13 - 

 
 

Fig. 1. Popular E-waste Exportation Destinations (Lyman 2010). 

Aside from Guiyu, there are several other e-waste hotspots around the world such as 

Agbogbloshie, Karachi and New Delhi. These E-waste dumping destinations are most likely to 

be cities of developing countries with high population density, which offers cheap labor force.  

  David Biello listed 10 most polluted sites in the world on the Scientific America, 

Agbogbloshie, Ghana ranks first on the list (Biello, 2014). Agbogbloshie is in fact a nickname 

for the scrap market in Accra, capital city of Ghana. As scholars and activists have come to 

realize the severity of e-waste pollution, Agbogbloshie started to attract more attention. Unlike 

Guiyu, where e-waste enters through illegal importation and smuggle, second hand electronic 

equipment enter Agbogbloshie in the form of donation. The establishment of Akosombo Dam 
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makes electricity largely available to the local people, which increases the demand for electronic 

equipment (Boateng, 2008). The much more affordable second-hand equipment was imported by 

official technology department and welcomed by Ghanaians. However, in their 2002 report, 

BAN indicated that 80% of the imported equipment were not eligible to reuse and end up in 

landfill (BAN, 2002). Like other e-waste recycle centers in developing countries, the processing 

method remains primitive in Agbogbloshie. While people who are involved in the recycling 

work are largely migrant workers, separating the valuable metal as quickly and economically as 

possible becomes the priority (Minter,2016). The dangerous level of carbon monoxide and other 

hazardous substances produced by open burning poses serious threaten to human health. 
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Fig. 2. Map showing the Agbogbloshie e-waste recycling site (Amankwaa, 2014) 
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Although one may assume that the exportation from developed countries causes the e-waste 

pollution in Agbogbloshie, Minter points out in his article that curbing the e-waste importation is 

not the ultimate solution since that most of the e-waste is generated locally (Minter, 2016). Like 

Guiyu, people who are involved in e-waste recycling work are mainly migrant workers with little 

education and connections. Following safety guidelines means less efficiency. Earning money 

quickly comes before working safely. The Accra-based Agbogbloshie Makerspace Project, or 

QAMP was founded, seeking improve economy of the site. To provide a safer working 

environment for the workers without jeopardizing their income, QAMP developed a digital app 

that provides resource trading information throughout Ghana with health and safety information 

(Minter,2016). 

E-waste trading is a thriving business in India now. Aside from being one of the largest e-

waste producer countries in the world (approximately 2 million tons of e-waste are generated 

domestically per year,) India also imports a large amount of e-waste (Joon, 2017). A non-profit 

organization Toxics Link identifies 15 major e-waste recycle sites where e-waste activities are 

conducted with little safeguard. These hotspots including ew & Old Seelampur (Shahdara), 

Mustafabad (North East Delhi), Behta Hazipur and Loni (Ghaziabad) are the biggest such 

informal hotspots in Delhi followed by Turkman Gate, Daryaganj, Shastri Park, Mayapuri, Saeed 

Nagar, Jafrabad, Mata Sundari Road, Mandoli, Brijpuri and Seemapuri (Pradhan & Kumar 

2014). According to this study, the individual recyclers accumulate e-waste from a variety of 

sources, while e-waste dealers remain to be their main source (Pradhan & Kumar 2014). Like 

Guiyu, workers in different geographic area tend to specialize in different types of recycle work. 

BAN highlights the fact that the authority has no effective regulation or control over the informal 

industry. Okhala serves as distribution center, where dealers sort and distribute imported e-waste 
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shipped by sea to the respective specialized area. Aside from the lack of protective measure, 

common presence of child labor is another major sign of the industry’s inadequateness. Toxics 

Link points out the system’s failure continues in their 2019 report. According to the Toxics Link 

report, the e-waste recycle industry in India remains poorly managed after the first E-waste 

Management Rules (2011) and the E-waste Management Rules (2016), despite the strict 

enforcement
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Fig. 3. Major Indian ports receiving E-waste. (Needhidasan et al. 2014) 
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Various sorts of electronic parts, smuggled goods and second-hand equipment arrive in Sher 

Shah, Karachi, one of the major scrap markets in Pakistan. The primary warehouses for scrap 

computers include H-Akbar, Quality, and Al-Faisal. The authority has no supervision or control 

over Sher Shah (BAN and SVTC, 2002). According to the report, Pakistan imports electronic 

waste mainly from countries such as Australia, Japan, England, the United States, Kuwait, Saudi 

Arabia, Singapore, and the United Arab Emirates (UAE). Roughly 2% of the imported scraps are 

eligible for reuse, while the rest is sent to extraction for metals (BAN and SVTC, 2002). The 

BAN activists who visit Sher Shah observe no protective measure as the workers separate and 

extract with bare hands. According to BAN’s interview with the recycle workers, the public are 

utterly unaware of the hazardousness nature of their operation. Although some of them express 

aversion to the smell, these workers claim they have become accustomed to it (BAN and SVTC, 

2002). 
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Chapter Two: Guiyu, the E-waste Center of the World 

Guiyu, a town with population of roughly 150,000 in Guangdong province, China, which is 

also commonly known as world’s largest e-waste recycling site. Guiyu consists of 28 villages, 

including the total area of 52 square kilometers. Extracting and selling valuable components that 

can be reused from e-waste is the dominant occupation for residents and migrants. The entire 

industry, if we could call it industry, is hardly legal, however, due to the complexity of political 

and economic interests of both local government and the central party, residents have managed 

to continue the e-waste business for decades. Although precise number of the population who are 

occupied with e-waste recycle in the region may be hard to obtain due to the ambiguous legal 

status, it is estimated that more than 100,000 of Guiyu’s population are migrant from other rural 

area, while nearly 80% of the local families engage in e-waste recycling work. 

One goal of this chapter is to look at the reality in Guiyu, examining the economic benefit 

that e-waste has brought to Guiyu as well as the irreversible harm. Understanding how does 

Guiyu, a town where one single industry dominates the entire economy managed to function for 

decades. The other goal of the chapter is to understand Guiyu through a perspective of residents, 

comprehending the role e-waste plays in local people, and debunking the stereotypical images of 

local people as unconcerned, ignorant, benefit-oriented and lack of moral compass, which has 

been reinforced by the media report. 
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Fig. 4. Interactive Map: The Global Trade in Electronic Waste (Leslie Young). 

History and Context 

The waste recycling business has been in operation since the first half of 20th century. The 

residents started from recycling and trading a variety of waste material from metal scarp to 

livestock feather. Its low-lying location renders agricultural, which occupies a critical position in 
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national economy, unstable and unreliable (Ministry of Environmental Protection of the People's 

Republic of China, 2019). Residents of Guiyu had suffered from poverty due to the adverse 

natural condition for a long time, many died of starvation in the 1940s and 1950s. The locals 

tried to escape the starvation by swimming to the nearby Hongkong. While some of them died in 

the ocean, others were caught and incarcerated. The fact that death and incarceration did not stop 

them from trying illustrates the severity of the poverty in some extent (Lora-Wainwright, 2017). 

People turns to recycle as an alternative source of income. The establishment of the People's 

Republic of China did not improve the situation much for Guiyu.  

The situation has turned around since the beginning of economic reforms in the 1980s. The 

southern postal area benefited from its advantageous location and thrived, and Guangdong 

province quickly became a global manufacture center. The preexisting ocean shipping routes and 

ports facilitate the import and export trading. International e-waste entered Guiyu through 

transport spot in Shenzhen, Guangzhou and Nanhai. The locals had already stepped into 

disassembling hardware and electrical appliances. The industry had been continuously expanding 

due to the considerable profit, it developed from the simple e-waste sorting to extracting precious 

metal. The arrival of international resources brought the industry to a new level. The traditional 

waste trading business became the main occupation for the entire town. The rapid development 

also attracted underclass migrant workers from other regions (Yangcheng Evening News, 2017). 

To begin with, the locals received abroad e-waste for free. However, developed countries started 

to charge the local people as they noticed the increasing demands for their e-waste due to the 

considerable profit (Lora-Wainwright, 2017).  

The residents are the main participants of the recycle activities in Guiyu. Despite the 

presence of large enterprises in the region, recycling, and trading of e-waste in Guiyu are small 
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scale, more likely to be a family-based, which largely depends on kinship networks. Residential 

area such as family backyards or inside people’s home are utilized as workshops. The overlap of 

living space and working space, has already made e-waste an inseparable part of daily life for the 

locals. Not to mention the critical role kinship plays in the business. The blurred boundary 

between daily life and recycling works further aggravates the harm of e-waste, which already 

poses significant threaten to human health due to their lack of adequate protection.  

E-waste recycling brought an economic miracle to Guiyu. Guiyu has been highly urbanized 

since the thrive of e-waste recycling business. In downtown Guiyu, most of the previous 

farmland has been turned into real estate (Lora-Wainwright, 2017). The high housing price 

which has far preceded any other rural area in China is one evidence for Guiyu’s prosperous 

economy. However, e-waste does not equally benefit everyone involving in the business. 

Although many locals have benefitted directly from e-waste recycling, the distribution of wealth 

is uneven, as well as the health harm. While some succeeded in acquiring great wealth through e-

waste trading, a mass of migrant workers are exploited by the former, earning the minimum 

salary through laborious, noxious work. Aside from the low income, their social status makes the 

migrants’ situation even worse. The locals tend to consider migrant workers as outsiders who 

could be easily dismissed when no longer needed. The vast small-scale, family-based business 

ran by local villagers lies in between the two extremes. Migrants are not considered a part of the 

networks much cherished by the locals. While e-waste recycling demands sacrificing the 

underclass workers, the flourishing economy continuously attracted more migrant workers to 

Guiyu (School of Sociology and Anthropology Sun Yat-Sen University, 2003). 

Despite the rapid growth and immensity of profits, e-waste trading business in Guiyu has 

not always been such a smooth sailing. While both domestic and international legislation failed 
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to regulate the noxious industry, the global economic crisis in 2008 managed to achieve that. The 

sharp decline in copper price led to the price drop of raw material. The holders of these materials 

suffered from asset shrinking and refused to sell. The entire e-waste trading industry declined 

because of a chain reaction (Lora-Wainwright, 2017). Regulation issued later in 2012 and 2013 

further slowed down the once flourishing development of the business. 

Inadequate Processing Method and Irreversible Pollution 

E-waste contains multiple poisonous metal including lead, mercury, chromium, cadmium, 

zinc, copper, nickel. It also contains large number of plastic components such as polyvinyl 

chloride (PVC), polyethylene (PE), Acrylonitrile butadiene Styrene copolymers (ABS), 

polystyrene (PS), polypropylene (PP). Other toxic components such as brominated flame 

retardants (BFRs), toner, and surface coating also emphasize on the toxicity of e-waste (Wang, 

2014). 
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Fig. 5. Sacks in a Rubbish Dump (Greenpeace, 2003). 

Processing 21st century waste with the method of 19th century is a quite accurate description 

for the e-waste recycling industry in Guiyu. Despite being one of the largest e-waste recycling 

centers in the world, due to the complicated composition and high cost of recycling, the 

recycling operation remains primitive and rudimentary in Guiyu. 

E-waste entering in Guiyu often go through three main sections: selecting and trading of 

reusable components, melting and reprocessing of plastic shell, extracting, and recovering of 

precious metal (BAN, 2002). The recycling activities has matured to a highly specialized phase 

in favor of efficiency. Different villages take charge of different processing stages. 

Disassembly is the very first step for e-waste just arrives in Guiyu obviously. The 

dismantling activities are, according to reporters and scholars who have visited Guiyu, mostly 

done by bare hand, with help of hammer or screw drivers sometimes. Operators often dismantle 
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with little protection, occasionally some workers wear rubber gloves, but bare hands are more 

commonly seen. Although dismantling could be considered less hazardous and harmful 

comparing to other recycling operations, operating with zero protection still pose significant 

threaten to human health. Through this process, recyclers can separate plastic shell, materials 

containing metal, steel from internal frame of devices, useable chips, and solder for resale. 

Plastic shells of devices such as computers or air conditioners are sent to one village that 

specialize in processing plastic material after they are dismantled. These plastic shells need to be 

cut into tiny pieces and sort by colors for further remelting. Although the cutting and sorting are 

considered relative light and harmless work, it is disturbing that children are likely to be 

employed for such operation. Guiyu is in the southern coast where temperature tend to be high 

most time of the year. However, melting plastic in a room with poor ventilating condition in a 

hot weather is not the hardest part of the job. The absence of basic respiratory protection poses 

direct threaten of respiratory diseases and cancer to the melting operators. The effectiveness of 

filters against the toxic gases emit by the burning of plastic is also uncertain. A significant 

amount of plastic remains unrecycled due to its low recycle value or difficulties in recycling. 

While e-waste recycling continues, the excessive plastic shells that cannot be recycled are mostly 

dumped or burned in open field. 
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Fig.6. Electronic-Waste Documentation in Guiyu, China (Greenpeace, 2006). 

Recycling activities involving circuit boards appear to be most hazardous and profitable at 

the same time. The technique is literally called baking boards in Chinese (shao ban), which 

consist of two steps. First, operators place circuit boards above a heat source until the heat de-

solders the circuit boards and the chips are removeable from it. Heating can be replaced by a 

more primitive operation of smashing the boards into walls or other hard surface to dismantle the 

circuit boards. Chips came off during this process will be divided into two groups: resale or 

recovery. While the reusable components are treated and sent back to market, the rest will be 

sent to gold recovery. The recovery operation includes burning and acid bath, which are both 

highly environmental destructive and health threatening. The open burning emits large number 

of toxic gases including emit substantial quantities of harmful heavy metals, dioxins, beryllium, 
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and PAH’s. Gold recovery process requires the use of acid mixture which is casually poured into 

river or onto the riverbank afterwards. BAN indicated that the soil along the riverbank is 

measured a pH level of 0, which is the strongest level of acidity in 2002. Although the level of 

acidity has decreased later according to test conducted by other reporters and environmentalists 

who visited Guiyu, the level of acidity is still above standard. Similarly, operators conduct the 

acid bath and burning with very limited protection. However, the considerable profit and annual 

output makes the hazardous operation still appealing and hard to halt. According to the 

estimation of The People’s Daily, the amount of gold recovered from e-waste in Guiyu is up to 

fifteen tons, accounting for 5% of China's annual gold production. The quantity was so 

significant that it has affected the international gold price. 

A considerable amount of material without further recycle value are dumped or burned 

openly by the river after the dismantling process. A variety of waste including hazardous waste 

such as lead-laden monitor glass are dumped in open field or pushed into the river. As a former 

agriculture-based town, the mass irrigation canals are now filled with e-waste with no recycle 

value. The open burning not only dispose plastic, but also recover copper from wire. Aside from 

dioxins and furans, two types of most persistent pollutants, cancer-causing polycyclic aromatic 

hydrocarbons are also produced by the burning process. There is a small village in Guiyu where 

the entire village depend on such burning operation for a living, while the ground and the houses 

are covered by ash. In several villages, both surface water and underground water are so severely 

contaminated that drinking water must be bought and transported from nearby town. The 

contamination nourished a new business in Guiyu that is not directly related to e-waste recycling 

though. A considerable amount of people started to make a living by transporting tanks of water 

daily. However, due to the high cost of water delivery, locals still use the contaminated 
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underground water for cleaning purpose including dish washing. It is also difficult to guarantee 

the sanitary condition during the water transportation. Thus, indirect contamination may be 

caused even though local people has stopped drinking the underground water.  

Health Condition of Local Residents 

Heavy metals and organic matters that are produced during the process of disassembling e-

waste enter human body through oral ingestion, raspatory inhalation and skin exposure. 

Chinese Medical Association indicates that multiple heavy metals and persistent organic 

pollutant are detected at e-waste disassembly site and in its surrounding environment medium 

which includes air, water, and soil. According to CMA report, the concentrations of lead, copper, 

zinc, and nickel in workshops’ dust are respectively 110000, 8360, 4420, 1500 mg/kg. The 

concentration of lead, copper, zinc, and nickel in nearby streets’ dust are respectively 22600, 

6170, 2370, 304 mg/kg. The concentration of lead and copper are 330 times and 106 times 

higher than a street 8 kilometers away from workshops. Research on rivers flow through Guiyu 

shows that the content of heavy metals in both surface water and sediment tends to decrease from 

Guiyu to estuaries. The content of copper in surface water is 2.4 to 103.0 times higher than 

background value, while 3.2 to 429.0 times for sedimentary. Mercury, copper, cadmium, lead, 

and zinc are detected in the soil, mercury contamination appears to be the most sever among the 

several elements, concentration of which is 1.0 to 31.0 times higher than standard value. The 

contents of polycyclic aromatic hydrocarbon (PAHs) and polychlorinated biphenyl (PCBs) are 

respectively 371.8 to 1231.2μg/kg and 52.0 to 5789.5μg/kg, both are significantly higher than 

controlled group (Wang et, al. 2014). 

In 2004, 2006 and 2008 the blood lead level of local children is 81.8%, 70.8% and 69.9% 

higher than standard level. The concentration of chromium in newborns’ umbilical cord blood is 
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93.89μg/L in 2006 and 70.60μg/L in 2007, while the standard concentration of chromium in 

human body should be 0 to 0.2μg/L. In addition to the heavy metal pollution, the rudimentary 

working style also result in severe organic pollution. Result of serum test indicates that the 

concentration of polybrominated diphenyl ethers of exposed group is three time higher than that 

of controlled group (Wang et al., 2014). The toxic substance emitted by e-waste, after the 

enrichment of plants and animals, entering human body as part of food chain is bound to 

seriously endangering the health of local people. 

E-waste pollutants entering human body could result in multiple damages including 

endocranium, respiratory system, reproductive system, and nervous system. External chemicals 

may interfere with the maintenance of normal hormone levels and eventually result in endocrine 

system disorders as they enter human body. According to the tests conducted by CMA in Guiyu, 

among 187 local males, the follicle stimulating hormone and luteinizing hormone are 

significantly higher than reference range, while the testosterone level appears to be lower. More 

critically, sex hormones of local pregnant women are also under interference of external 

chemicals. Exposed group shows substantially higher level of estradiol and progesterone than 

controlled group. Respiratory inhalation is the main way for the harmful substance in the air to 

enter human body. Air monitoring data in Guiyu suggests that the chromium, manganese and 

nickel are respectively as high as 1152, 25.4 and 7.2 ng/ m³ in atmospheric particles. The forced 

vital capacity of exposed group of boys is significantly lower than the controlled group. In 

addition to children’s prominent poorer lung function, other respiratory illnesses also frequently 

occur among the locals. E-waste poses potential threat to the growing development to both 

children and newborns. Exposure to heavy metal and organic pollutants is related to stillbirth, 
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premature birth, and anencephaly, which also tends to lower newborns’ the Apgar scores, body 

length and weight (Wang et al., 2014). 

The study conducted by researchers of Shantou University which studies the blood lead 

level of children living in Guiyu is another important source that has been frequently cited. The 

study sampled over 800 children under the age of 11, who completed a life routine questionnaire. 

Researchers took the children’s blood sample and measured their blood lead level to learn more 

about the impact of e-waste had on children’s blood lead level. The immature central nervous 

system renders children under 7 years old more susceptible to lead poisoning (Guo et al., 2014). 

While excessive amount of lead can easily be detected in water and soil as mentioned above, 

young children are often involved in e-waste recycling activities or play in recycling field or 

workshops with no protection, exposing themselves to the vast toxic substances. The blood lead 

level of children in the region has significantly decreased due to joint effort of governments and 

non-government organizations. They had successfully increased the public awareness towards 

the threat lead poses on children in the past years. However, national surveillance data indicates 

that the average blood lead level for children living in urban region is 2.5–6 mg/dL. Despite the 

decrease of exposure to lead, the blood lead level of children in Guiyu (7.30 mg/dL in 2014) is 

still considerably higher than the national average (Guo et al., 2014). The result suggests that the 

existence of e-waste piles or workshops near the residence positively associated with elevated 

blood lead level. The study also indicates that boys are more likely to suffer from high blood lead 

level than girls, which may partly be caused by the fact that boys tend to spend more time 

outside and exposed to pollutants. These findings confirm the assumption that exposure to e-

waste is the fundamental cause for the excessively high blood lead level among children in 

Guiyu. The elevated blood lead level contributes to issues such as decreased cognitive function, 
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the increased bone resorption and the delayed physical development, and intellectual 

impairment. According to CMA, for every 10μg/L increase in blood lead level, a child’s IQ score 

drops by 0.71 point. In addition to the negative correlation between blood lead level and IQ 

score, CMA’s research also suggests a negative effect on mental health as well (Wang et al., 

2014). 

Despite the lack of precise data, the association between e-waste pollution and the high 

incidence of several fatal illnesses including cancer is beyond question. It is hard for the local 

health department to keep track of the number of patients who are diagnosed with cancer and the 

number of fatal cases due to the inadequate medical condition and the massive population 

movement in Guiyu. As mentioned before, the most hazardous and harmful works are often 

occupied by migrant workers. Many of them return to hometown to seek for medical help when 

needed. There are only one second senior hospital in Guiyu, which means mediocre in Chinese 

medical system rating. Locals are also more likely to visit larger hospitals out of town for help 

(Li et al., 2007). This tendency of seeking medical help elsewhere leaves a blank space in local 

medical record. However, interviews with the locals could easily confirm the prevalence of 

cancer in Guiyu. Huamei village, one of the four villages that consist of Guiyu, is also called 

“cancer village” due to its especially high occurrence of cancer. According to Ruoling Lin, a 

pediatrician works University of Shantou Medical College No.1 Affiliated Hospital, she claims 

that she had received several cases of childhood cancer from Huamei in the past 

year. One local official who wishes to remain anonymous points out that locals hear about 

people getting diagnosed with cancer occasionally (Li et al., 2007). CMA suggests that e-waste 

pollutant has a toxic effect on genetic materials including DNA, gene, and chromosome, 

resulting in undesired outcomes such as DNA damage, gene mutation and chromosome structure 
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changes. CMA’s conclusion echoes to the narrative of local people. Local’s constant failure on 

passing the military medical examination is also brought in by interviewees to support their 

assertion of e-waste harm (Lora-Wainwright, 2017). 

Other nonlethal yet afflictive diseases that are common among the people who live in the 

region are also believed to be caused by e-waste pollutants. Although there are only 2 hospitals 

in Guiyu, a considerable number of private owned clinics are often crowded with patients with 

less severe conditions (Li et al., 2007). The top two common diseases, aside from cold, are 

kidney stone and respiratory diseases. While the insecure source of drinking water leads to the 

high occurrence of kidney stone, respiratory issues are clearly resulted from the heavily polluted 

air. Due to its low-lying location, the toxic air and suspended matter generated by the process of 

e-waste burning are difficult to disperse naturally through the flow of air. Anyone visiting Guiyu 

could easily sense the change of air quality as they get closer to their destination. Unfortunately, 

children are once again the most vulnerable victims. Like the issue of blood lead level, children 

are most susceptible to the polluted air and water because of their relatively weak immune 

system. 

Diversity of the Socioeconomic Spectrum 

The prevailing family-oriented operation style renders social networks and contacts primary 

resources for a successful business in Guiyu. The term nepotist society (ren qing she hui) 

describes how Chinese people prioritize personal favor and neglect social rules and contract. 

Nepotist society is created to contrast the concept of contract society, which is believed to be the 

approach that western world adopts. Pulling strings or bribery are tacitly approved methods 

which are considered more efficient than following procedures in a nepotist society. While 

metropolises such as Beijing and Shanghai have gradually transformed into a contract society 
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that values the spirit of contract, personal favor still dominates in smaller towns, especially in 

regions like Guiyu where works are organized by the unit of family. The locals prefer keeping 

their collaboration within the family. The extended family are usually involved in the same 

business as the more successful individuals tend to hire relatives or share resources only with 

members of the family. Aside from networks within kinship, connection with local official is 

another crucial element for those succeeded in e-waste business in Guiyu. As mentioned above, 

the few in the tip of pyramid occupy much of the wealth created by e-waste trading and 

recycling. To maximize their economic interests, these successful bosses are most likely to invest 

in maintaining their networks within local official. Bribing usually takes the form of cash or 

expensive cigarettes, tea, and liquor. The wealthiest seems to be either the ones close to local 

authority or the local authority themselves. The political connection along with long-term capital 

accumulation also enable them to better sustain the business during hard times such as the 2008 

economic crisis. 

Due to the pandemic, field research could not be conducted for this project. I draw in 

previous field research instead as secondary sources to support my argument. Anna Lora-

Wainwright provides an interesting perspective through her interview with the locals, which 

allows us to learn the local’s opinions on these Guiyu millionaires. According to her interview, 

local people who are involved in the recycling business are largely aware of the bribing situation 

among the few successful individuals. Although Lora-Wainwright’s interviewee consciously 

separates himself from the wealthy bosses by referring to himself as “common villagers”, he 

admits his aspiration for the connection and wealth at the same time (Lora-Wainwright, 2017). 

Their privilege not only lies in their access to the variety of resources, but also in their capacity 

of evading risk of pollution. Most of these powerful families live outside of the polluted Guiyu 
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and send their child abroad to study, which are both considered a sign for family wealth and 

power.  

The migrant workers serve as a primary foundation for the wealthy families’ success by 

providing the cheap labor. Opposite to the beneficiary of their labor, the migrant population sits 

at the very bottom of the socioeconomic spectrum. They are more likely to be occupied with the 

most harmful jobs than the local workers. They can be quickly assembled and dismissed 

according to the needs of business. The lack of job security is not the only issue, locals’ 

discrimination also challenges their lives in Guiyu. Nonetheless, Guiyu remains a tempting 

destination for the immense group of migrants from rural China for its less requirement. While 

standard factories prefer hiring young workers with at least basic education background, recycle 

workshops in Guiyu accept middle-aged workers without an ID, who would never be able to 

make their way into other factories. Guiyu attracts migrants from all over China like a magnet 

due to its lower barriers to entry, even though the salary may not be higher than other places. 

Aside from the few who successfully establish their own business and acquire enormous 

wealth, many locals had not benefitted from e-waste as much. Unlike the migrants, local workers 

are more likely to be occupied in less harmful and relatively lighter jobs with their local 

networks. Without the burden of housing cost and regional discrimination, their situation is 

better than the migrants. Owners of small family-based workshops are one step further than the 

local workers. Although they may not earn much more than local workers during down cycles, 

the profit during prosperous time. Their income also essentially depends on the type of works the 

workshop involve with. Metal refining and circuit board refining are among the most profitable 

types of work, while they are also most noxious and hazardous. The participants of e-waste 

trading industry in Guiyu are with great diversity while highly specialized. Most workshops 
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devote exclusively to one certain type of material or recycle work. Each village that constitutes 

Guiyu specialize in different components and different processes.  

Normalization and Denial of Pollution 

E-waste recycling business has been in operation for decades and become fundamental to 

the local economy. Locals started recycling as their optimal, if not only opportunity to survive 

during the hard times. More villagers became involved as they noticed the considerable profit, 

the business expanded to the entire town of Guiyu. Both the civilians and the local authority 

relies on e-waste business to a great extent. While e-waste trading serves as main source of 

income for residents, it draws extensive tax revenue for local government. Such dependence 

renders industrial transformation impossible for Guiyu. The delicate conflict between the local 

authority and central party has been continued years. Despite that central party promotes 

industrial transformation and strives for environmental protection, local government prioritizes 

economic success. Local entrepreneurs often operate while ignoring the environmental 

regulation as they are pre-approved and sheltered by local officials. While these relatively large-

scale businesses actively circumvent environmental protection out of financial interest, family-

based workshops cannot afford the protection. 

Residents display extremely high level of tolerance toward pollution. The fact that there is 

at least one person involved in e-waste business per household significantly decreases the 

likelihood for the locals to publicly oppose pollution. The locals voluntarily lower their 

expectation for a healthy living environment, yield personal and family health to livelihood. As 

mentioned before, being a typical Chinese style nepotist society, in which society members value 

social networks, residents refuse to jeopardize their relationship with potential business partners 

or contacts by making a complaint about their recycling operation unless the pollution reaches 
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the stage of life-threatening. Workshop owners and operators also make their part of 

compromise. Emission of exhaust gas substantially increases during nighttime. Avoiding 

attention and regulation is only part of the reason for workshops secretly operating late at night. 

It is also supposed to reduce the negative effect the recycling process has on residents who live 

in the neighborhood since people are less exposed to toxic gas while they stay indoor with 

windows closed at night (Lora-Wainwright, 2017). Residents manage to coexist with pollution 

for decades with their incredible ability of tolerance. However, the increasing media reports that 

which focus on the pollution caused by e-waste successfully draw the unsolicited attention to 

Guiyu in recent years. Pressure from public opinion forces both central government and the local 

authority, especially the local authority to reinforce the supervision efforts. Environmentalists 

and scholars who had visited Guiyu agreed that the locals remain vigilant towards obvious 

intruders, since outsiders are likely to emphasize on pollution and pose threaten to the function of 

the entire industry. 

On the one hand, it is impossible for Guiyu to give up e-waste recycling. On the other hand, 

environmental protection that central party urges are hard to execute in practice. Normalization 

of the objective existence of pollution becomes the only rational solution. 

Most locals and migrants recognize and approve the fact that the natural environment of 

Guiyu has undergone sever pollution. Local people’s descriptions of pollution often include their 

somatosensory experience such as “the air smells bad” or “the water stinks” (Lora-Wainwright, 

2017). Despite the uniform acknowledgement of the incontrovertible existence of pollution, 

attitudes vary towards the harmful effect of pollution on human health to a great extent. Several 

diseases that are commonly diagnosed among the locals including respiratory tract infection, 

lung damages, liver damages and cancer are widely believed to be linked with local air and water 
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pollution. However, despite that local people do recognize the existence of pollution, its harmful 

effects on human health are neglected or denied by them.  

As mentioned above, the migrants are often occupied with the most toxic works, 

nonetheless, the migrants are more likely to deny the harm of e-waste pollution among other 

groups of Guiyu’s socioeconomic spectrum. According to Lora-Wainwright’s interview record, 

migrants express their skepticism by questioning the correlation between the pollution and the 

respective health conditions. During their conversation, the migrants raise counter examples such 

as the healthy, longevous seniors in Guiyu, or people suffer from the same diseases but live 

outside of the polluted region. Local workers hold similar skeptical attitude. They affirm that the 

health condition depends on one’s genes and lifestyle and support their statement with counter 

evidence as mentioned above. 

The normalization of pollution along with denial of the harmful effect of pollution serve as 

a self-defense mechanism. Wealth and power enable some to avoid pollution by purchasing real 

estate outside of Guiyu or sending children to study abroad. However, the vast majority cannot 

afford such expensive escape. By denying the nocuous effect of pollution, the residents console 

themselves that their living and working environment is not as harmful as the media or the 

outside world exaggerated. Local recyclers’ narrative often includes criticizing the collusion 

between wealthy entrepreneurs and aversion to bureaucratic corruption. Disappointment to the 

present legislation and urges for stricter regulation are also frequently expressed. Nonetheless, 

locals separate their specialized type of work from the more profitable operations which involve 

burning and usage of acids.  They secure their own work by claiming that what they do are less 

toxic comparing to the these more profitable works monopolized by large enterprise (Lora-

Wainwright, 2017). Not all locals indulge themselves in denial and refuse to admit the harm of 
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pollution. Younger generation with relatively better education background does acknowledge the 

damage.  

These narratives once again highlight the distinctive socioeconomic hierarchy of Guiyu 

caused by uneven distribution. The inequality of economic gains impedes the establishment of 

collective consciousness towards pollution harm in that it enables part of the group to escape 

while leaving the rest vast majority powerless. Normalization, resignation, ignorance, and denial 

became their means of self-protection.  
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Chapter 3 Potential Solution to the Current E-waste Dilemma 

The experience proves that solving the problem of e-waste, even merely improving the 

current situation is a costly challenge which requires long-term collaboration of governments, 

enterprises, manufactures and the scientific community. However, although significant effort has 

been made in the past decades, the issue of e-waste remains prominent due to several reasons: 

First of all, while the generation of e-waste prominently increase, the available resource for 

adequate e-waste recycle remains limited; Secondly, the different economic interests of countries 

significantly impede the global effort in curbing e-waste issue as a whole; Thirdly, regardless of 

intense research for decades, the search for less hazardous substitutes remains fruitless. 

Nonetheless, it is imperative to curb the e-waste contamination considering its threaten to human 

health. This chapter attempts to suggest several potential solutions for both upstream and 

downstream. 

Potential Upstream Solution 

First, reducing the use of hazardous substances in the design phase of electronic devices 

will be the most fundamental solution. The development substitute for the current toxic 

compounds remains crucial. Although alternative alloys had been developed to replace some of 

toxic compounds including lead and chromium, a variety of substances are hard to replace in 

terms of physical and chemical properties (Bakhiyi et al., 2018). Cost and function are the two 

concerns that central to the development of substitutes (Li et al., 2015). Another possible 

solution lies in the integration of multiple electronic devices into one (Son et al., 2015). Such 

integration allows the reduction of use of hazardous material. 

Secondly, preventing the rapid obsolescence of e-products should be crucial in reducing the 

generation of e-waste. The European Parliament has already made progress in such fight against 
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the rapid obsolescence. In June 2017, a motion on “a longer lifetime for products” was adopted 

which advocates the legislation against planned obsolescence. Preventing the obsolescence 

requires joint efforts of consumers, corporations, and governments. Changing the current e-

products consumption patter is in urgent need. Reducing the excessive consumption without 

infringing consumers’ right to consume requires increase in public awareness towards the critical 

situation. Popularizing education related to e-waste, which requires official effort, should be 

considered important approach in increasing public awareness. Enterprises and manufactures’ 

commitment to a more sustainable electronics production also plays a vital role. Reducing the 

use of hazardous components and actively developing substitutes is also a critical upstream 

solution to ensure the sustainability of the industry; Extending the warranty of products and 

reducing the cost for product repair could encourage consumer to repair their devices instead of 

replacing them; Extending the lifespan of products is a complementary solution to guarantee the 

feasibility of products’ repairing. Studies have proven the practicability of extending the lifespan 

of products through technological innovation (Yadav et al., 2015), thus enterprises investing in 

this promising area could make considerable contribution to the current e-waste managing plight.  

Potential Downstream Solutions 

First and foremost, curbing the illegal transportation of e-waste across nations is imperative 

since such illegal transportation is a globally shared concern. To strengthen the restrictive effect 

on e-waste exportation, it calls for joint efforts from of both exporting countries and receiving 

countries. For the exporting countries, reinforcing supervision and regulation over the 

corporations’ exportation will be one of the most effective method in substantially reduce illegal 

exportation of e-waste. Scholars also suggest that international support plays a fundamental role 

in ensuring the functionality of formal e-recycle operation in developing countries by providing 
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technological aid (Z. Wang et al., 2016c). For the receiving countries, the support of strict legal 

framework will benefit the formal e-waste recycle facilities while effectively restrict the informal 

recycle activities. Scholars had also introduced two concepts which are believed to be beneficial 

to ensure the expansion and development for the formal e-waste recycle industry in developing 

countries: best available technology (BAT) and best environmental practice (BEP) (Awasthi and 

Li, 2017). However, a one-size-fits-all approach to eliminate the informal recycle activities 

regardless of the socioeconomic dynamics in the underdeveloped regions may lead to a more 

harm than good result. Take the case of Guiyu as an example, while the entire economy depends 

on e-waste recycling, forcible halt on the e-waste recycle industry will result in sharp increase of 

unemployment rate, damaging the already precarious financial and health condition of the 

vulnerable population. Thus, alternative solutions are put forward to prevent such harm. One of 

the many proposed pragmatic solutions to preserve the income of informal recyclers in 

developing countries is to provide them with a series support to ensure safe operation including 

financial aid, protective equipment, operation guidance and environmental protection education 

(Ardi and Leisten, 2016). The “Best of two worlds” (Bo2W) model divides the recycle of e-

waste into two parts：the “best” pre-processing and the “best” end-processing. The “best” pre-

processing refers to assigning the less hazardous works such as manual dismantling to the 

developing countries, while the “best” end-processing holds the developed countries responsible 

for the recycle activities that involves handling of toxic substance and recovery of valuable 

metals, since the recycle facilities in developed countries are more likely to have technological 

support against the hazards (Bakhiyi et al., 2018). Some scholars support the method of 

integrating the informal recycle sectors into the official facilities. Such integration allows certain 

level of labor division, which enables the informal recyclers to be occupied with less harmful 
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works while leave the works involving handling of hazards to the more capable formal recycle 

facilities. Like the patter of Bo2W, yet this approach keeps the division within the national 

borders (Chi et al., 2014). The Chinese official had adopted a similar approach for the renovation 

of the local e-waste recycle industry. Since the establishment of the Circular Economy Industrial 

Park of Guiyu in 2015, many of the family-ran workshops were dismissed and became part of 

the park under the combined supervision of local authorities and central government (Che and 

Zhan, 2015). 

Secondly, upgrading the current e-waste recycle technology will essentially improve 

sustainability of the e-waste recycle industry. Current research on e-waste recycle mainly 

emphasizes on two aspects: reducing the negative effect e-waste contamination has on the 

environment and increase the recovery amount of valuable materials. For example, there is study 

indicates that it is feasible to maintain the effective recovery of precious materials while reduce 

the environmental impacts of the hydrometallurgical process (Iannicelli-Zubiani et al. 2017). 

Zhang and Xu (2016) underscore the importance of combining multiple technologies to achieve 

optimal results of recycle due to the complex chemical and physical properties of e-waste.  
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Conclusion 

The fight against e-waste contamination has continued for decades since we recognize the 

issue in the mid 1970s. However, despite the joint effort of governments, environmental 

organizations and consumers, e-waste contamination maintains its destructive influence on 

environment and human health. The unsatisfactory reality has frustrated the numerous initiatives 

launched so far to improve the situation of e-waste recycle. Conflict of political and economic 

interests and lack of technological progress appear to be main causes to this frustration. Our 

knowledge to the relationship between e-waste contamination and multiple health conditions 

remain limited due to the lack of statistics. 

However, the pollution has drawn attention from all stakeholders and progress has been 

made in the recent years to some extent. Human health and environmental integrity can be 

preserved against the e-waste contamination with proper management. To make persistent 

progress and ensure a sustainable e-waste recycle system requires joint effort of all stakeholders 

including governments, enterprises, manufactures and consumers. While governments and 

enterprises take the responsibility of properly disposing e-waste and actively reducing hazardous 

effects by developing substitutes, we, as consumers could contribute by simply changing our 

consumption patter and avoid unnecessary purchase of electronic devices. 
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