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Abstract

The effects of America’s exportation of electronic waste are varied and far-reaching.  When American consumers purchase, then dispose of, tons of electronics a year, they do not realize that this waste is not recycled at home, but in dumping grounds in countries as far away as China, India, and Ghana.  We know from research done by the Basel Action Network, the authority on monitoring and exposing abuses of electronic waste dumping, as well as annual reports from The World Bank and Green Peace, that the legally dubious practice affects nearly all areas of life for millions of people in developing nations.  Research from these sources show that those who work in these dumping grounds not only harm themselves through lack of protection against chemicals and the inhaling of fumes, but also harm the environment through the processes used to extract precious materials from the waste.  Because electronic waste is the fastest growing type of domestic waste in the world, expert Jim Puckett, the leader of the Basel Action Network, warns that action must be taken now if we are to remedy the situation.  By building more efficient and longer lasting electronics, and taking more responsibility for electronics at the end of their life cycles, manufacturers can help reduce waste.  The governments of both the United States and developing countries like China, India, and Ghana must also be made responsible for creating legislation that protects their citizens, and the citizens of countries abroad, or else we risk the consequence of the waste, and all of the related problems, growing exponentially.  
Introduction 

How does the disposal of America’s electronic waste affect the people and environments of China, India, and Ghana?  This is a question that, although important, most likely never crosses most people’s minds.  It is an unfortunate truth that people go through life never considering how their waste may affect the lives of others living in countries far from their own.  In reality, America’s export of waste leaves a myriad of effects in developing countries that range from groundwater contamination to serious health defects.       
Most people can imagine living in a developing country; after all, millions of people thrive in developing nations despite what may be interpreted as hardships.  What is harder to imagine is being one of the millions of people whose occupation consists of sifting through the piles upon piles of discarded electronic waste that litters their home town.  There are no regulations in these developing countries that ensure safety or provide protective equipment, so workers risk getting infections from sharp objects and burns from acid baths.  If they are not educated, they do not know that the fumes they breathe in and the substances that seep into the ground and potentially the water supply are dangerous to their health.  If they are educated, there is little difference as they still must earn a living picking through the trash for the valuable pieces, regardless of their knowledge of what it is doing to their bodies and the environment.  
When these people sift through countless stacks of computer, cell phone, and television parts, they are not going through the waste of anonymous overseas companies.  In fact, it is very likely that the label on one box may have the name of a school in your city.  The truth is, when individuals, companies, and even school systems think they are recycling electronics, they are merely shipping the problem over to developing countries like China, India, and Ghana.  This waste is not the product of a single source, but the result of the irresponsible recycling habits of our nation as a whole.  It is the people of the developing countries, however, that feel the consequences.      

What is Electronic Waste?


We are all familiar with electronics; we use them every day for work, school, social networking, and entertainment.  What we are less familiar with is the waste that is created by these electronics after they have served their purpose.  Electronic waste, or E-waste, is the fastest growing form of domestic waste in the world
, but what is it exactly?  It is defined by the Swiss Federal Laboratories for Materials Science and Technology (Empa) as “old, end-of-life or discarded appliances using electricity.  It includes computers, consumer electronics, fridges, etc.  which have been disposed of by their original users… E-waste contains both valuable materials as well as hazardous materials which require special handling and recycling methods.”
 The danger of e-waste presents itself when its time of disposal arises.  Because these electrical appliances are composed of “over 1,000 different substances”
, many of which are toxic, safe disposal is a delicate and expensive task.  This is why many companies in developed nations, who are responsible for most electronic production and waste, choose instead to outsource recycling of such materials to informal recyclers in developing countries.  There is no single definition of “informal recycler,” as it is used to describe many groups, including “recent migrants, the unemployed, the disabled, women, children, [and] the elderly”
 who scavenge for the useful materials embedded in e-waste.     

The reasons why electronic waste has become so rampant in recent years are varied.  The main reason is due to the rapid advancement in global technology that developed countries specifically have enjoyed.  However, technological advancement is a double edged sword:  while this technology is more readily available and accessible than ever before, it is also constantly being replaced by newer models, causing still functioning older models to be replaced.  According to the Basel Action Network (BAN), an organization whose goal is the reduction of global toxic pollution, “Americans are buying more computers than people in any other nation.  Currently over 50 percent of U.S.  households own computers.  Data from single-day recycling collection events has revealed that more than 50 percent of turned in computers are in good working order, but they are discarded nonetheless to make way for the latest technology.  And, in California alone, over $1.2 billion will be spent on E-waste disposal over the next five years.”
 It is this obsolescence of technology that both fuels the technology industry and supports the spread of electronic waste.    

What Are the Effects of E-waste on the Environment?


Electronic waste is riddled with toxic heavy metals like lead, cadmium, mercury, chromium, and polyvinyl chlorides.
 As the chart, Composition of a Personal Desktop Computer, from BAN’s report Exporting Harm shows, a single personal computer is host to several hazardous materials:  [Chart 1.1]

Substances like mercury can be released into the environment in several forms.  When released into the air, it falls as rain, dust, or other particles called “air deposition”.
 It can also become water pollution, as these particles fall directly into rivers, streams, and estuaries.  Once in these bodies of water, they enter the food chains of the ecosystems present.  A process called biological magnification occurs wherein an organism will ingest the toxic substance and pass it on to any organism that consumes it.  For example, a primary consumer such as zooplankton that is poisoned by mercury can pass it on to a secondary consumer fish that will then poison the bird that catches it.  From here, the poison could go on to cause the softening of birds’ eggs, depending on the strength and concentration of the mercury.  This is but one example of the effects of the varied chemicals contained in electronic waste.  According to BAN, the most prominent toxins in e-waste are “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 
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 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.”
 Air pollution from the burning of these materials for precious metals is one of the most common practices associated with environmental waste, and will be addressed more thoroughly later in this paper.              

Where Does Our Waste Go?

China


As the manufacturing country of the world, China is a major site of not only production, but a major dumping ground as well.  The most notorious E-waste dumping ground in China, and perhaps the world, is located in the town of Guiyu in Guangdong Province, near Hong Kong.
 It is a common sight in Guiyu to see not only working men, but their wives, children, and parents involved in the practice of informal recycling.  But who exactly are these informal recyclers?  According to the China Labour Bulletin, they are mostly poor migrants from the countryside.
 Unfortunately, they must make an impossible decision:  choose between risking their health and safety in order to gain a meager wage as informal recyclers, or the grim possibility of starvation.

As expected, families generally choose the former.  Coming from rural towns where there are no chances of employment because there are simply no jobs, women like Li Xiu Lan, 30 years old, put themselves in harm’s way to earn roughly 17 cents per hour.
 This job is unlike other migrant labor we westerners may think of, however.  In China, approximately six million people make their living as informal recyclers.  They are exposed to thousands of different chemicals without the protection of masks or gloves, and are often out in the streets as there are no proper recycling facilities to shelter them.       

In Guiyu, there are several ways of extracting precious materials from the dumped electronics.  Some common methods are “burning computer wire to expose copper, melting circuit boards in pots to extract lead and other metals, or dousing the boards in powerful acid to remove gold.”
 Despite the laws that exist in China to protect laborers in hazardous industries, these are all managed with bare hands and simple tools.  The reason for this is a lack of enforcement, or often no enforcement at all, of worker safety laws.  
The results are the numerous health problems faced by the laborers of Guiyu and all over China.  Brain and kidney damage is derived from the mercury found in switches and flat screen monitors; lead in circuit boards and cathode ray tubes causes damage to the “kidneys, nervous and reproductive system”; and Barium induces “brain swelling, muscle weakness and damage the heart, liver and spleen”.
 Although there has been no detailed or exhaustive tests performed on them, according to records from the Medical Sciences College of Shantou University, 88 percent of Guiyu’s informal recyclers were affected by skin disease or neurological, respiratory, or digestive disorders.  These are without a doubt direct consequences of the recycling work which they must continue, unprotected, in order to earn wages.
This raises another question:  who is making money from this dangerous practice?  As Jim Puckett of BAN discovered in one of many trips to China, there are hundreds of companies in cities like Hong Kong that import E-waste into the country.  As one dealer of E-waste explained, it is very easy for American companies to export their waste to China, provided they do not get caught.  Although there are customs laws in place that are meant to stop certain materials, like CRTs and batteries, they can be easily bypassed, and once they are, the waste is no longer a concern of the United States.  The E-waste broker in question may even claim that in the eventuality that an American business is caught in the transaction, “it has nothing to do with [them]”.  Because the waste is in the hands of the broker and another Chinese party, it is then the responsibility of the broker and that party.  According to the interview, “since Hong Kong ships millions of containers to the U.S., and most return empty, it’s cheap to load them with E-waste and too expensive to dispose of them safely, no matter what recyclers claim.”
 When asked where the waste that cannot be exported to China goes, the same broker replied simply, “Vietnam”.       
India


In India, the people are facing a similar situation.  The current population size and growth far exceeds the nation’s capacity to provide adequate jobs for everyone.  Therefore, many families must turn to informal recycling as their main source of income.  Their workplace is most probably a town like Seelampur, the largest scrap market in India located outside of New Delhi.
 This trade in scrap electronics is not a practice unique to India, although it may be more organized than in other countries.  The cheap, used electronics are bought by “scrap dealers” from consumers, and then dismantled for valuable parts which are then recycled or sold.

Outside the city, a gloomy image presents itself.  It is one of women and children toiling in the streets, holding switch boards over open flames and soaking wires in acid, eyes red from smoke and other poisonous pollutants in the air.  These are the informal recyclers of India:  groups of men, women, and even children 12 years old and younger.  As seen in Guiyu, recyclers in India are also handling toxic substances like mercury and brominated flame retardants (BFRs) barehanded and otherwise unprotected.  The results in India, unfortunately, are quite the same as those in China:  birth defects, brain and kidney damage, asthma, skin disease, and a host of other defects and illnesses.   

Surprisingly, unlike the government of China, India’s government has not only recognized the issue of informal recycling, but has begun to enforce the laws against it.  This may be due to the fact that not only is India a prominent dumping ground for electronic waste, but it has also started producing its own E-waste at an alarming rate.  Because of India’s growing middle class, purchases of electronics, such as personal computers and cell phones, are on the increase.  This means that the already astonishing amount of E-waste being imported into the country is now being supplemented by India’s own domestic supply of E-waste.  

    One businessman, Rohan Gupta, aims to change how India deals with this waste.  His belief is that plants which deal responsibly with electronic waste are a good investment for countries around the world.  Although initially expensive, these plants could have impressive yields ten years down the line.  Plants like the ones Gupta speak of already exist in India.  In them, workers spin E-waste into gold by “refining the scrap in a safe environment and fashioning it into watches and jewelry they market as ‘eco-friendly’”.xv 

Despite this potential solution, environmentalists like Jim Puckett are facing difficulty in convincing governments of developing countries to invest money in these plants when it would be cheaper to continue the informal recycling business.  It comes down to the eternal conflict between morality and money.  Governments are not the only ones who have to make this choice, however.  In India, hundreds of thousands of people work in the streets or behind closed gates stripping electronics.  Some are aware of the consequences of this work to the environment and their health, and some are not.  Of the ones who are aware of the illnesses they could contract from breathing in fumes and particulate matter every day, they feel they have no other options, and must suffer and ruin their bodies so that their children will not have to.        
Ghana

One of the newest, yet rapidly growing dumping grounds for the developed world’s electronic waste is the African country of Ghana.  Unlike in India and China to some extent, where there is some form of government interaction in the importation and accumulation of electronic waste, in Ghana there is no regulation.  In fact, there are “free import duties” in place in Ghana, making importation of old, malfunctioning electronic material much easier and much cheaper for the exporting countries.  This lack of regulation on imported goods means that electronics that are prohibited under international safety and hazard laws can be freely disposed of in Ghana, uninterrupted by government interference.  Not only does this keep the E-waste dumping business thriving, it promotes it.


One of the reasons Ghana is becoming such a major player in the E-waste trade is due to its newest development goals, which center around advancing technologically and integrating more technology to the daily lives of its people.  These goals extend to policy-making, like the Information and Communications Technology (ICT) policy under which Ghana imports electronic devices, mostly computer-related, despite age and low life expectancy.  Whereas in a developed country this sounds like a logical plan of action, in Ghana, where there is no infrastructure in place dedicated to safe waste management, it is a disaster.   

This new, rapidly growing intake of electronic waste is fostering the emergence of informal recyclers in Ghana.  Like the workers in China and India, poor Ghanaians work in appalling conditions, with no government regulation or laws on safety and health measures.  Often, chemical and electronic waste is dumped in landfills where toxic substances seep into the ground, and potentially the water supply of the village.  Waste is also burned, filling the air, as well as informal workers’ lungs, with poisonous substances.  It may be hard to believe that people would choose this form of work; however, in a country with a large, uneducated population of working-age people, it becomes obvious why it is as prevalent as it is.  Unlike other professions, informal recycling does not require education, employable skills, and there is no age restriction.  Unfortunately, this has caused young children to join the growing masses of informal recyclers.   

One might wonder what sort of industry was in place before the informal recycling sector prevailed.  The answer can be illustrated by the example of Agbogbloshie, a village turned scrap yard in Ghana.  In the early days of Agbogbloshie’s history, the settlement was once a market for food.  However, several factors contributed to its transformation into a waste dumping site and haven for informal recycling.  Among these factors is sheer population growth, which according to Green Advocacy Ghana’s E-waste assessment is caused by “spill-over population associated with the size and growth of the adjacent market; migration from the north of Ghana, as an outcome of tribal conflict; social downward movement by those forced out of more expensive areas in Accra, partly attributable to the impact of the Structural Adjustment Programme initiated in the early 1980s; and cheaper settlement area free from bureaucratic constraints and high rentals in recognized formal areas in Accra.”
 With this population growth came slums, and with these slums came the dumping of waste and the increase of informal recyclers.  Today, Agbogbloshie is at the core of electronic waste dumping in Ghana.  

The adverse environmental and health hazards associated with electronic waste in Ghana are apparent, but there is another issue involved that is unlike those in any other region:  stolen identity.  When personal computer users in the developing world decide to upgrade to a newer computer, or otherwise dispose of the old one, they often neglect to erase their hard drive information.  The data stored on the computer’s hard drive is often personal, including banking information, credit card numbers, and other intimate details.  

PBS’ Frontline World did an investigation on the phenomenon in 2009.  According to their investigatory video “Ghana:  Digital Dumping Ground,” “organized criminals sometimes comb through these drives for personal information to be used in scams.”xv As part of an experiment in the video, Correspondent Peter Klein and a group of his graduate students from the University of British Columbia buy a used hard drive from a vendor in the Ghanaian marketplace.  They then brought it to Computer Scientist Enoch Kwesi Messiah of Regent University in the Ghanaian capital to demonstrate what a criminal could extract from the drive.  In a matter of minutes, Messiah is able to produce intimate family photos, files, and all of the financial data, including credit card numbers and records of transactions, of the original owners of the computer.  Messiah goes on to explain how retrieving money from the original owners’ bank accounts would be an easy feat for criminals; all that is required is the bank numbers stored on backup drives in the computer.  As horrifying as this may seem, there is even more danger lurking in Ghanaian criminal world, as individual people are not the only targets of cybercrime.

According to Ghana:  A Digital Dumping Ground, “[Ghana] is listed by the United States State Department as one of the top sources of cybercrime in the world.”xv Upon further examination of the second hand hard drives, Peter Klein’s group found not only United States citizens’ private information, but the information of companies as well.  One company whose personal data was recovered is Northrop Grumman, a military contractor with not only personal, but sensitive information of multimillion dollar U.S.  contracts.  Amongst the departments whose contracts were exposed are the Defense Agency, N.A.S.A, and Homeland Security.  This only goes to prove that the only reliable way to erase personal or sensitive information is to completely destroy the hard drive, before it is “recycled”.               
What Are Possible Solutions to the Issue?  

As stated above, the main reason electronic waste has become so prevalent in recent years is due to the current trend of creating electronics that are built to last only a few years before they can be thrown away.  In developed nations, consumers are compelled to discard their old electronics rather than fix or upgrade their current one.  This obsolescence of technology is due to the fact that it is cheaper to buy entirely new electronics than to attempt to have old technology repaired.  The monetary costs are evident, but what is often ignored when making this decision, however, is what of the nonmaterial costs to disposing of old electronics?  Until the idea of environmental justice, meaning giving thought to the ecological impacts of an action, is introduced into the consuming equation, the export of hazardous material to countries that had no part in its creation will continue.  

Among the many potential solutions to the issue, as recommended by the Basel Action Network, is to focus on putting strict restrictions on hazardous waste exports.  The United States is one of the only developed countries which has not ratified the Basel Conventions, whose objective is to protect the health of people and environments of countries across the world from hazardous waste.  According to the Basel Conventions website, “The Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and their Disposal was adopted on 22 March 1989 by the Conference of Plenipotentiaries in Basel, Switzerland, in response to a public outcry following the discovery, in the 1980s, in Africa and other parts of the developing world of deposits of toxic wastes imported from abroad.”
 Even without formerly ratifying the document, the United States could help bring an end to electronic waste exportation by upholding its objective and pass stricter exportation laws.

Lastly, the Basel Action Network recommends that producers of electronics be made responsible for their waste.  One of the ways to do this would be to enact “Take it Back” requirements that would allow consumers to return electronics to the company of origin once the lifespan of that electronic item expired.  This would take pressure off of the consumer and make it simpler to put the waste in the hands of those responsible.  Some computer companies like Dell have started employing such methods.  Another, more obvious example of raising producer responsibility is forcing producers to institute warnings on their electronics of the potential hazards of their products, as well as safe disposal procedures.       
What is Being Done?


It seems that America is playing catch up to other developed countries like the European Union and Japan when it comes to reform in the management of electronic waste.  Both the EU and Japan have made progressive steps to change the way they handle and dispose of this waste.  The EU in particular has been proactive in adopting sustainable laws and mandates.  Three directives stand out as important tenets:  the Precautionary Principal, Extended Producer Responsibility (EPR), and Restriction on the Use of Certain Hazardous Materials (ROHS).  
The precautionary principle states that if a chemical, or any material or substance, is potentially harmful, it should be considered as such, and not used until definitive testing has proven otherwise.  This mindset helps prevent dangerous chemicals from integrating themselves into our electronics and, further down the line, our environment.  
Extended producer responsibility refers to the responsibility of those who create electronic waste to be held accountable for it from cradle to grave.  This would require the companies that create the computers and other electronics we purchase take back said products once they reach the ends of their lifespans and recycle them responsibly.  In America, this system is being implemented by companies like Dell for free.  Unfortunately, this is not the typical in America.  There are very few companies like this as compared to the European Union, and what few companies do provide this service usually do not do so for free.  Thus, the incentive of people to return their electronics to the source decreases.
Lastly, Restriction on the Use of Certain Hazardous Materials facilitates the phasing out of dangerous chemicals.  This is one of the most important concepts picked up by the EU because, as stated above, the prevention of harmful substances before they’re introduced to products makes cleanup and recovery infinitely simpler.  It also greatly reduces the effects felt by those in developing countries.  
In terms of developed countries, the European Union is ahead of the curve.  But what of the United States?  As the above information illustrates, the United States has fallen behind other world powers in the area of environmentalism.  It is one of few developed countries to refuse ratification of the Basel Convention.  Although some American companies have begun to implement EPR programs, these are but baby steps compared to the rest of the developed world.  So far, it seems, the greatest motivation for the government to pursue the environmental cause has been the pressures of other countries.  If the United States is to follow the European Union’s example, this is simply not good enough.  Already grassroots organizations like the Basel Action Network and some local governments have paved the way for people to stand up for this issue which is, or at least should be, a personal concern for us all.   
  

Conclusion

Like all progressive reform, changing how the US handles, or does not handle, electronic waste will be a long battle.  This being said, change is an attainable goal.  If we handle the waste problem like other environmental issues in the past, by setting standards and reasonable goals, we can significantly reduce the amount of electronic waste produced.  In order for serious change to occur, there needs to be more awareness of the issue of electronic waste and its origins, not only at the individual level, but at the government level as well.  Part of the solution to the issue would involve more government involvement in regulating waste, and companies taking more responsibility for creating products that fuel the cycle of obsolescence.  The alternative to fighting electronic waste now, while it is somewhat manageable, is grim.  Electronic waste may be relatively new as compared to the many other types of waste, but it is the fastest growing type.  Without some methods of prevention, e-waste dumping will expand into countries bordering China, India, and Ghana, thus increasing the waste, and all of the related problems, exponentially.  This is not an acceptable eventuality. 
We are the keepers of this Earth, and it is the only inhabitable planet we have.   If we continue to degrade both the inhabitants and the environment, we will not have a future.  Ethically, it is shameful for the materially advantaged to live in luxury while the poor eke out their existence by melting down and stripping our toxic waste.  We in the United States have lived without thinking how our greed and high living standards may adversely affect the lives of millions of people miles away.  As a nation, we need to understand how just our spending habits can cause misery to others.  It is time to join the global community and seek justice and the best possible living standards for all who inhabit this planet.  We can no longer accept our selectively isolationist tendencies, but must follow the European Union’s lead in prohibiting harmful exports, and finding other sources of raw materials for the manufacture of electronics.  It is our duty as a world power to do all that we can to alleviate the suffering of others, especially suffering caused by our actions.
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