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Executive Summary

Tens of millions of electronic components, ranging from out-of-date computers to broken television sets are dumped in landfills, while others recycled domestically or exported from the industrialized world to the developing world for valuable metal extraction. The dumping and recycling of old electronics is now being called “e-waste.”

Improper disposal of “e-waste” can create personal health and environmental problems for developing countries across the Asia and Near East (ANE) Region. E-waste contains significant quantities of hazardous waste, including lead, mercury and cadmium. Improper recycling and disposal operations found in these countries often involve the open burning of plastic waste, exposure to toxic solders, river dumping of acids, and widespread general dumping. As a result, pollutants are dumped into the land, air and water. 

Not all e-waste is bad; it generates jobs in the host countries and many of the materials recovered such as gold and palladium are valuable. The challenge is to enforce environmental regulation and enforcement to minimize workers that are exposed to environmental hazards. 
In the Asia portion of the ANE region, China has historically been the largest recipient of e-waste. However, recent initiatives by the Chinese government have reduced imports and e-waste has moved to other countries such as Vietnam, India, the Philippines and possibly Indonesia.

This paper makes the following recommendations for how USAID might help affected nations deal effectively with e-waste. They include:

1. Conduct independent on-site evaluation of the extent of e-waste in the region

2. Raising awareness of the hazards of e-waste in developing nation, including within local health communities

3. Help target countries build safe collection and salvage capability

4. Focus on key recipient countries such as Vietnam, the Philippines or India

5. Engage existing USAID programs such as USAEP in developing solutions 

6. Help target country improve regulatory and enforcement 

7. Develop environmentally-responsible hazardous-waste disposal capabilities 

Nature and Scope of Problem

The electronics industry is the world’s largest and fastest growing manufacturing industry. As a consequence of this growth, combined with rapid product obsolescence, discarded electronics or e-waste, is now the fastest growing waste stream in the industrialized world.
 By the year 2005, one computer will become obsolete for every new one put on the market.
 Increasing technological change and decreasing chip costs are spurring the development of new products and driving the obsolescence rates of older electronics.
 At the end of the useful life, many of the electronic necessities are shipped to developing countries for valuable metal extraction.

E-waste has hazardous elements

Discarded computers and televisions are hazardous wastes. E-waste - the waste generated by the disposal of electronic equipment - contains over 1,000 different substances, many of which are toxic, and creates serious pollution upon disposal. Each computer or television display contains an average of 4 to 8 pounds of lead.
 Monitor glass contains about 20% lead by weight.
 For a partial list of hazardous materials found in e-waste, please see Annex 1

When these components are disposed and crushed in landfills, the lead is released into the environment, posing a hazardous legacy for current and future generations. Consumer electronics already constitute 40% of lead found in landfills in the US.
  About 70% of the heavy metals (including mercury and cadmium) found in US landfills comes from electronic equipment discards. These heavy metals and other hazardous substances found in electronics can contaminate groundwater and pose other environmental and public health risks.
 

In an effort to divert e-waste from landfills, disposal operators in industrialized countries are increasingly exporting discarded CPUs, monitors, keyboards and other accessories to developing world countries. Dismantled computers and electronic equipment yield valuable components such as gold in the circuit boards. Environmental safeguards are rarely employed in developing countries when computers are broken up and dangerous chemicals are used to extract the valuable resources. This is resulting in significant environmental and health-related damage to the region. 

Figures are hard to come by…

Nobody really knows how much e-waste is traded around the world. Under the global Harmonized Tariff System (HTS), which the U.S. government and many other nations use to monitor import and export, transactions are classified under approximately 8,000 product categories. None of these categories corresponds specifically to computer or electronic waste. Rather, whenever a shipment of e-waste occurs, it is included under the HTS category for new computers and electronics.
 Thus, the trade data for the export of new computers also includes the data for obsolete computers.

Table 1: Recycled E-waste Components and How They Are Disposed

Source: Craig Lorch, President, Total Reclaim, Seattle Washington

	COMPONENTS
	DISPOSAL MECHANISM

	Wood – Mostly TV sets


	Sent to the local landfill. Most is particleboard

	Steel -  internal computer frames, power supply housings, printer parts, etc
	All forging is done in the US

	Aluminum - Printer parts, etc
	All forging is done in the US

	Copper - Including printer and other motors, wires and cables, CRT yokes
	All sent offshore, especially Asia. There are no smelters in the US. Note that wire will still have insulation on it when it is exported

	Plastics - Including housings of computers, printers, faxes, phones, monitors, keyboards, etc.
	Polystyrene (representing 25% of volume) is sent to Portland. The remaining plastics go offshore. Some of this is recycled and other is burned to generate energy

	Circuit boards - These come from many applications including computers, phones, disc drives, printers, monitors, etc.


	All stays in North America (goes to Canada) – This was not the easiest or least expensive solution but Total Reclaim is committed to keeping the boards out of developing countries.


Precious metals in computer electronic chips and boards, including silver, gold, platinum, and palladium, obsolete computers can make the recycling of e-waste profitable. But many types of circuit boards (e.g. those found in monitors) have such low levels of precious metals that there is no domestic interest for them. Other reasons e-waste is increasingly moving to Asian countries are:

· The labor costs are very low (eg China $1.50 per day); and 

· Environmental and occupational regulations are lax or not well enforced.

Managers of a pilot program collecting electronic scrap in San Jose, California, estimated that shipping monitors to China for reclamation was 10 times cheaper than recycling the same units in the US 
 

Impact on Developing Countries

The e-waste recycling and disposal operations found in developing countries are extremely polluting and likely to be very damaging to human health. Examples include open burning of plastic waste, exposure to toxic solders, river dumping of acids, and widespread general dumping.
 

In the report Exporting Harm (www.ban.org) by the Basel Action Network (BAN), some electronics which have been shipped to China and other Asian nations for dismantling have created hazardous conditions and contaminated the land, air and water. Residents of the Guiyu region in China, for example, have noted high levels of respiratory problems and BAN researchers found levels of lead, tin and chromium in the soil and water that were significantly higher than World Health Organization recommended levels, as were hair and sediments samples from the area

The reasons for the level of impact is many. In most developing nations, there is a lack of adequate environmental regulation and enforcement. Insufficient waste management facilities and expertise make cleanliness difficult to attain. And there is an absence of protection for civil and political rights which allow workers and communities to advocate for themselves.The medical community, many times, has not been trained to recognize symptoms and deal with the effects.

E-waste does generate some benefit, however. According Waste-Econ Program, a six-year collaborate program funded by the Canadian International Development Agency (CIDA), informal sector recycling in Southeast Asia employs thousands of people, and contributes millions to the economy.
 

Efforts to Address E-waste in Developing Countries

A wide range of strategies are being undertaken by the world community, including computer manufactures, as well as the affected nations themselves to mitigate the negative effects of electronics waste on developing nations. The problem is complex and a comprehensive solution of the problem requires a variety of remedies. 

Reduce e-waste entering countries

Since a large share of e-waste in some countries is imported, an important step in reducing the impact in developing countries is to ban the export of hazardous wastes. The Basel Convention, which was adopted in 1989 and entered into force on May 5, 1992 calls for all countries of the world to become self-sufficient in waste management and to minimize all trans-boundary movements of hazardous wastes. The Basel Ban Amendment forbids the export of hazardous wastes from Organization of Economic Cooperation and Development (OECD) to non-OECD countries.
 
The Basel Convention and other bans have had the effect of reducing but not eliminating the trans-shipment of e-waste between signatory nations. Some of this is likely due to weak enforcement as well as lack of awareness. 

Starting July 1, 2004, China, which is thought to be the largest recipient of e-waste, begun a certification system for companies exporting scrap into the country.
 While it is still too soon to verify the impact, experts believe that it will serve to channel waste destined for China through a few countries, notably Vietnam. When China turns waste exporters away, other countries, including Vietnam, Indonesia, and the Philippines accept them.
 BIR General Director Francis Veys told the New York Times that these new rules is also likely to prompt China to shift its imports to rely less on Europe and more on the U.S., as European regulators have been more quick to work with other countries that want to restrict trash imports.

Re-use and Refurbish

Over 50% of computers turned-in during a single-day recycling collection events in the Silicon Valley were in good working order, but were discarded nonetheless to make way for the latest technology.
 Meanwhile there is considerable need for low cost computers and other equipment in developing countries. The availability of such machines would help provide access to digital technology for many people who could not otherwise afford it including schools and NGOs. A number of organizations in the US and elsewhere are focused on getting working used machines to recipients in developing nations. Total Reclaim, for example, has a joint venture with the World Computer Exchange to screen working machines from among the waste they receive and makes it available for export to groups and projects in developing countries. According to Recycling Today, export markets may represent the only viable destination for personal computers and similar technology. As long as working units are being exported, reuse markets in developing countries are legitimate markets for electronics and should be a priority.

In addition to the re-use of used computers which are in good working order, many more discarded machines contain usable parts which could be salvaged and combined with other used equipment to create a working unit. It is labor intensive to remove, inspect and test components and then reassemble them into complete working machines. High labor costs in the US prevent the cost effectiveness of any but the most basic refurbishment in the US. In many developing nations, on the other hand, have such cheap labor forces that they can buy working and non-working old computers, repair them at very little cost, and resell them for a profit. Refurbished machines roughly costs $55 per unit delivered versus $300 if a new machine is locally assembled.
 While there are no figures available, the amount of computers being exported for reuse is increasingly significantly. 

While extending the usable life of a computer does keep some waste from requiring immediate disposal and can provide economic and social value, these older units have a limited life span and will end up as waste sooner or later. Thus, these used computers will also end up as e-waste on foreign shores. Further refurbishment in the developing country generates a considerable amount of e-waste since non-working components need to be replaced and discarded. US recyclers tell us that conservatively, it takes 3 old computers to make 1 usable one.
 A plant which imports 50,000 units of e-waste, for example, would generate 16,667 working computers and 33,333 hazardous e-waste byproducts.  

Export markets represent a viable destination for used personal computers and similar technology. As long as units are being exported have a significant lifespan remaining, reuse markets in developing countries are legitimate markets for electronics.

Manufacturer Take-back Schemes

Many major computer manufacturers have launched programs to collect and recycle old PCs and printers. Dell and Hewlett-Packard offer rebates to consumers who trade in old PCs for new ones. 

Gateway, Canon and Epson also collect used printers, cartridges, scanners, cameras, and projectors for recycling. Best Buy leads retailers in organizing regular recycling programs.
 Cisco also has a take-back policy
 

Some hardware vendors offer recycling services with a cost. Monitor maker NEC-Mitsubishi Electronics Display recently launched a recycling service called Total Trade. The service was started, says Vice President of Marketing Al Giazzon, because "a lot of our customers are concerned with the disposal of monitors, and they are unsure how to do it." NEC-Mitsubishi handles all the administrative paperwork, physical pickup, disposal and recordkeeping. The cost of recycling averages US$25 per unit based on high volumes, he says. As part of its Global Asset Recovery Services, IBM Global Financing has several options for hauling away old equipment, including revenue-sharing based on equipment resale (which operates like a consignment sale), removing old equipment for a fixed price, and a no-cost disposal option. With the latter two options, any non-marketable assets are disposed of and recycled. The equipment's owners are indemnified from any future disposal issues.

Manufacturers taking responsibility for the disposal of equipment will not make e-waste disappear. Manufactures will still need effective and safe processes for disposing of the e-waste. 

Improving Regulations and Enforcement

Bi-laterals and multi-lateral organizations are working with governments of several developing nations to help them draft legislation and build regulatory mechanisms to deal with hazardous waste, including e-waste. While there has been some progress made, enforcement of regulations is often weak due to lack of resources and underdeveloped legal systems. Furthermore, many nations fail to protection the civil and political rights which allow workers and communities to advocate for themselves. Success in protecting citizens against environmental hazards through regulation tends to parallel the general economic and political development in a country. As result, efforts to improve the situation through regulations in developing countries is an important step; however, they are usually only modestly effective because of the lack of enforcement.

Improving E-waste Facility Disposal Capacity

The success record of establishing environmentally responsible, economically sustainable disposal facilities in developing countries has been mixed. One example from the late '90s the UN Industrial Development Organization (UNIDO) established a pilot project in the Philippines to recycle lead-acid batteries.  UNIDO had several lofty goals for the project, some of which were:  providing jobs to an impoverished community, helping the Philippines deal with its lead-acid batteries, and protecting the environment.  Most of these designed goals were realized.  The pilot plant situated in a residential community, has been the primary cause of lead emissions, workers have been poisoned, and the plant, in order to maintain profits, takes in more lead-acid batteries from countries like Australia instead of dealing with domestic wastes.  The plant, however, has generated jobs for the community. The impact of the facility on workers and the nearby community, was well as the project’s ineffectiveness to reduce the amount of lead disposed of in the county has undermined the project’s success.
 

A number of hazardous waste disposal facilities exist in Asia that appear to meet international environmental standards – most of which are located in higher-income countries where regulatory and enforcement capabilities are better developed and where a domestic supply chain can be developed. The Malaysian government led the development of centralized hazardous waste treatment, storage, and disposal facility in Kualiti Alam, while providing incentives for recycling facilities. In Singapore there are a number of facilities that process hazardous waste in the country. China has also started to develop a number of world-class facilities that will cater to the needs of industries. Hong Kong has a centralized waste treatment facility for waste management requirements of industries operating in the country.
 

The establishment of effective e-waste disposal collection systems is complex and requires appropriate regulations, enforcement, economics, as well as technology in order to be successful.

Specific Countries and Related USAID Programs

Most of USAID’s current focus to mediate the effects of environmental waste in Asia is channeled through the United States-Asia Environmental Partnership (USAEP). This program provides short-term technical assistance, training, exchanges, and small grants to help improve environmental policies and governance systems; improve the quality of and access to potable water and sanitation services; improve air quality management; and improve the efficiency of resource use. The Partnership is active in six Asian countries - India, Indonesia, the Philippines, Sri Lanka, Thailand, and Vietnam.

Improved urban environmental performance through promotion of best practices in environmental management, technology, and resource efficiency. USAID will fund initiatives at both the country and regional levels to improve air and water quality and waste management through technical assistance, exchanges, and the sharing of information. Activities will include: diesel pollution reduction in Bangkok; air quality monitoring in Ho Chi Minh City; mobile emission controls in Sri Lanka; solid waste management training in India; and training for cities and industries in India, the Philippines, and Vietnam on the management of hazardous wastes. USAID will facilitate the sharing of best practices to support fuel and emissions standards in the Philippines, Vietnam, and Indonesia Depending on the success of the air, water and waste management initiatives in the urban sector, USAID may extend its technical assistance and training activities to other cities and regions. Principal contractors/grantees are to include Institute for International Education, Louis Berger Group, PADCO, and The Asia Foundation.

USAID Asia and Near East nations for which there is evidence of the presence of significant amounts of either domestically produced or imported e-Waste are: Vietnam, India, the Philippines and possibly Indonesia. 

Annex 3 examines the four ANE nations where the most evidence of e-waste exists:

Areas for Potential USAID involvement

In addition to always following USAID Regulation 216, the following are specific areas USAID-ANE might consider for programmatic involvement in order to help address the problem of e-waste in Asian ANE nations.

1. Evaluation. Conduct independent on-site evaluation of the extent of e-waste in the region -- Documentation on the extent of the e-waste problem is limited, particularly outside of India and China. As noted above, reliable qualitative data on hazardous waste trade is nearly non-existent. Most of the existing documentation has been researched by only a few activist organizations, and this data has been widely cited.  It would be valuable to conduct independent on-site evaluation of the situation as a basis for identifying the appropriate level of response by USAID, as well as other governmental and non-governmental organizations.

2. Raise Awareness. Consumers, business, government officials and even the health communities in host countries are not aware yet of the dangers of e-waste. The medical communities in the countries, many times, don’t even know how to recognize symptoms and deal with them. USAID could work with local NGOs, as well as direct intervention, to help educate these groups.
3. Collect and Salvage. Help target country build safe collection and salvage capability is one of the most promising areas for USAID involvement since it is not only key to any comprehensive solution, but also draws upon USAID strengths and interest to help build a robust private sector. Total Reclaim, one of the US’s leading e-waste recyclers indicated an interest in offering its skills and resources to help with these efforts - as such, it has the potential to be a global development alliance.

4. Focus on Priority Countries. Vietnam, the Philippines and India appear to have the largest e-waste problem and are expected to grow considerable. The nature of the problem and the political realities varies between these countries, which provide a wide range of options for intervention. The problem in Vietnam, for example, appears to be newer but runs the risk of expanding rapidly. The problem in the Philippines appears to currently be dominated by domestic production; however, the amount of imports is expected to escalate. The problem in India is due to both internal disposal, as well as significant imports. 

5. Leverage. Engage existing players in solution such as USAEP, funded by USAID, which has active programs in most of the countries highlighted. UNEP is also very active. Leverage their work and knowledge and avoid duplication. 

6. Rules & Enforcement. Help host countries improve regulatory and enforcement for collection, disposal and trade in e-waste. -- As noted previously, several organizations are already engaged with the Filipino government to help them craft regulations and enforcement regulations. It appears as though this is also the case with India, although less evidence was uncovered.  Although USAEP and UNEP seem to have some engagement with the Vietnamese government related to the drafting of new regulations, although additional resources might be valuable. 

7. Disposal Facilities. Develop Environmentally-Responsible, Hazardous-Waste Disposal Capabilities. Disposal facilities in target countries are currently inadequate in capacity and quality. Incineration is often the most common means of disposal and yet it has unacceptable risks. Improved facilities need to be made available to dispose of the waste generated – whether it is domestically produced or imported. The size of some domestic feedstock might not be large enough to economically sustain the operation of facilities to dispose of all materials, however. Also, as seen in the case of the Lead recycling facility in the Philippines and other examples, the realities of the regulatory, legal, social and health infrastructure in many target countries makes disposal is very risky.  

Annex 1: Composition of a Personal Desktop Computer
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Composition of a Personal Desktop Computer
based on a typical desktop computer, weighing ~70lbs
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Annex 2: High Technology Exports of Target ANE Nations and Personal Computer Saturation Rates for Target ANE Nations

	High Technology Exports of several ANE Nations (% of manufactured exports)
	

	Country
	1999
	2000
	2001
	2002

	India
	4
	5
	5
	5

	Indonesia
	10
	16
	14
	16

	Philippines
	75
	73
	72
	65

	Vietnam
	-
	-
	-
	-

	Source: United Nations, COMTRADE database. 
	

	
	
	
	
	

	Personal Computers in several ANE nations (per 1000 people)
	
	

	Country
	1999
	2000
	2001
	2002

	India
	3
	5
	6
	7

	Indonesia
	9
	10
	11
	12

	Philippines
	17
	19
	22
	28

	Vietnam
	6
	8
	9
	10

	Source: International Telecommunication Union 
	

	
	
	
	
	




Annex 3: Four Targeted ANE Nations

Vietnam

Vietnam is anticipated to become a leading transshipment point for e-waste headed to Asia by environmental activists and leaders in the US recycling industry.
 It is not clear how much of the actual disposal will take place in Vietnam; however, the amount of e-waste salvaging is expected to increase significantly.

There is no reliable data available on the quantity and nature of e-waste; however, some statistics concerning hazardous waste in the country confirms a large magnitude of hazardous waste.  According to statistical data in the four big cities, Ha Noi, Hai Phong, Da Nang and Ho Chi Minh City, the amount of industrial solid waste is about 15 - 26 % of municipal solid waste. In the industrial solid waste, about 35 - 41 % of solid wastes are hazardous. According to the USAEP, the daily production of hazardous waste from industries increased approximately 15% a year between 1997 and 1999 (the most recent year for which data is available)
  The composition of industrial solid waste is very complex, depending on the raw materials, technological processes and final products of each production centre and its related services.
 

The Vietnamese internal electronics industry is modest but growing. The United Nations COMTRADE database
 (see Annex 2) does not identify any significant high-technology exports, which would include electronics. The limited size of the domestic electronics industry indicates that domestic production accounts for very little e-waste. Furthermore, the number of personal computers (Annex 2) is relatively small, although it continues to grow at a double digit pace.

The Vietnamese government now recognizes the need to balance industrial growth with proper disposal of hazardous waste. Major cities have made industrial waste control and management the top priorities for their urban development strategies. For instance, Ho Chi Minh City's authorities have started a relocation program to move polluting factories from residential areas to other regulated zones or industrial parks.

Although national hazardous waste management regulations were enacted in July 1999, untreated hazardous waste is still being discharged with other waste. Poor compliance with the law is attributable to the regulation's weak enforcement. Budgetary constraints, lack of human resources, lack of pollution monitoring equipment, uncoordinated and poorly defined government responsibilities are among the major barriers to effective enforcement.  Currently, there is no hazardous or toxic waste inventory created in the country although Vietnam has been a party to the Stockholm Convention on Persistent Organic Pollutants (POPs) since May 2001.
 Yet, there is potential for improvement in this critical country.  

Numerous international and bi-lateral organizations are actively attempting to help address hazardous waste issues in the country, including, the United Nations Environmental Program and the USAEP, which is funded by USAID. The USAEP Objectives in Vietnam include:
· Improve public policy and environmental regulation through engagement of key regulatory agencies, promotion of international standards, and development of public participatory practices 

· Improve urban management through the continued support of sister city programs and assistance in the solid and hazardous waste management arena 

· Promote enhanced industrial environmental management through collaboration with the Ministry of Industry in their environmental oversight of industrial zones and promotion of cleaner production and waste management best practices 

· Increase trade and investment for U.S. environmental technology and service providers 

The US Environmental Protection Agency has also been involved helping the Vietnamese government to develop training on permitting hazardous waste sites.
 One particularly interesting eco-waste project funded by CIDA involved the establishment of a of a micro-credit scheme for female waste pickers and processors in Hai Phong

Indonesia

Although several sources including the Basel Action Network and Total Reclaim cited Indonesia as one of several possible nations to which e-waste exports are expected to increase as result of China regulating its market, the author was unable to identify specific evidence of widespread problems there. 

According to the United Nations COMTRADE database
 (please see Annex 2) between 14% and 16% of Indonesia’s manufactured exports are considered high tech. According to the World Banks, the vast majority of these are from the production and export of appliances. 

The author was unable to find evidence of an extensive internal electronics manufacturing sector which would result in a sizable domestic production of e-waste. Furthermore, the number of personal computers (also see Annex 2) is relatively small (12 PCs per 1000 people in 2002) and is growing at under 10% annually.
 
USAEP doesn’t appear to have a particular focus on hazardous waste in Indonesia. http://www.usaep.org/countries/indonesia/index.html. UNEP does operate there; however, their program appears to be smaller than in other countries

Philippines

Like Indonesia, sources frequently refer to the Philippines as one of the nations where e-waste exports are expected to increase as result of China’s new import regulations.
 There is already significant evidence of heavy environmental damage from e-waste in the country, although much of this is due to the country’s large electronics industry. The author was unable to find validated reports of significant imports of e-waste from other countries, although significant e-waste could very well be mixed with domestically produced waste.

The electronics industry in the Philippines plays a major role in the economic development of the country. It has consistently contributed the highest export revenues since 1981. In 1990, its revenues account for only one-fourth of all export earnings. Rapid expansion resulted in export revenues to reach almost three-fourths of the total export revenues in the country in 2000.

In 1990, Pres. Corazon C. Aquino signed Republic Act No. 6969 also known as the Toxic Substances and Hazardous and Nuclear Wastes Control Act of 1990. This Act covers the importation, manufacture, processing, handling, storage, transportation, sale, distribution, use and disposal of all unregulated chemical substances and mixtures in the Philippines, including the entry even in transit.

Even with the regulations in place, wastes are not adequately treated and are either illegally discarded in channels or disposed in open dumps. Almost one-half of the Philippines' 400 rivers are characterized as biologically dead due to contamination from industrial and residential run-off and inadequate sewerage and drainage infrastructure. Additionally, the lack of a central hazardous waste treatment facility is a major obstacle in properly disposing of toxic and hazardous waste. 

USAEP has a sizable effort in The Philippines, including projects to increase the capacity to manage hazardous waste and to assess the inventory of persistent organic pollutants (POPs).  UNEP and other organizations are also very active in the country.

As can be seen in Annex II, personal computer ownership in the Philippines is the greater – in orders of magnitude - than the other nations on which this report drills down. The retirement of these computers will exacerbate the e-waste problem in the future.

India

First-hand investigations by the Basel Action Network in India reveal that it is receiving and processing western originated e-waste in similar processes to what was observed in China. It is clear from these first glimpses of operations in these two South Asian countries that that the migration of e-waste to Asia is not limited to China. If anything, the first look at India reveals the conditions to be even worse than those found in China. For example, circuit boards are de-soldered with blowtorches with no ventilation fans and acid operations take place indoors with less ventilation. Computer waste, which does not have any resale or reuse value, is openly burnt to extract metallic parts from them. Open burning of circuit boards in the middle of New Delhi neighborhoods is routine as is the use of child labor and women to accomplish these tasks.

It is estimated that the total number of obsolete personal computers emanating each year from business and individual households in India will be around 1.38 million. Manufacturers and assemblers in a single calendar year are producing around 1,050 metric tons of electronic scrap.
 In addition, the biggest sources of PC scraps appear to be imports.
 The government trade data does not distinguish between imports of new and old computers and peripheral parts and so it is difficult to track what share of imports is used. In any case, the mushrooming of importers of old computers in areas like Darjeeling, Kerala, Kochi, etc, indicate the widespread import of obsolete technology. It is reported that about 30 metric tons (MT) of e-waste was imported and landed at Ahmedabad port. It consisted of monitors, printers, keyboards, CPUs, typewriters, projectors, etc. Out of this, 20 MT was pure scrap and 10 MT was in reusable condition. The Gulf countries and in particular the city of Dubai serve as centers where scrap and wastes of all kinds from industrialized countries are collected and re-exported.
 According to various sources at a June 2004 UNEP conference on e-waste in Asia, many imports to the ports and are passed through Customs disguised as mixed metal scrap or for being for charity or donations.
 Scrap from donated second-hand computers has also been sited as a significant source
; however, little concrete data is available to confirm this.

Although the number of personal computers in India per 1000 people is still low, in absolute numbers (due to the large population) the number of computers is large. Furthermore, as Annex 2 shows, PC saturuation is growing at double digit rates. Waste from the internal consuption of computers is significant and will contribute a growing amount to the overall e-waste in India. There are only three licensed hazardous waste dumps in the entire country, and much solid waste containing heavy metals and other hazardous substances is landfilled, researchers found. Despite the tightening of regulations in 2000, as of 2002, the government of India has yet to produce guidelines for waste management in the information technology sector. 

Annex 1





Annex 2











� The Basel Action Network, et. al, Exporting Harm: The High-Tech Trashing of Asia (February 25, 2002) p 5. � HYPERLINK "http://www.ban.org/E-waste/technotrashfinalcomp.pdf" ��http://www.ban.org/E-waste/technotrashfinalcomp.pdf� [hereinafter, Exporting Harm]


� Silicon Valley Toxics Coalition, et al, Poison PCs and Toxic TVs: California’s Biggest Environmental Crisis That You’ve Never Heard Of, June 19, 2001, at � HYPERLINK "http://www.svtc.org/cleancc/pubs/poisonpc.htm" ��http://www.svtc.org/cleancc/pubs/poisonpc.htm�.  [hereinafter, Poison PCs]


� The National Safety Council published, "Electronic Product Recovery and Recycling Baseline Report: Recycling of Selected Electronic Products in the United States," a report that documents the results of the first large-scale survey and analysis of end-of-life electronic product recycling and reuse in the United States.


� Telephone Interview with Jerry Powell, Editor of E-Scrap News (Jan. 8, 2002).in Exporting Harm


� Poison PCs, supra note 3, at 8. http://www.svtc.org/cleancc/pubs/poisonpc.htm.


� ibid 


� Scott Matthews, et al., Disposition and End-of-Life Options for Personal Computers, in Carnegie Mellon University Green Design Initiative Technical Report #97-10, p. 6 (1997). [hereinafter Matthews]


� Telephone Interview with John Bodson, US Department of Commerce International Trade Specialist (Jan. 29, 2002) in Exporting Harm p. 27


� Poison PCs,  P 19


� Exporting Harm, p 4


� Exporting Harm, p. 16


� Sarah Westervelt, Basel Action Network, � HYPERLINK "http://www.recyclingtoday.com/news/images/nercpresentation.ppt" ��http://www.recyclingtoday.com/news/images/nercpresentation.ppt�.


� Waste-Econ Website: � HYPERLINK "http://www.utoronto.ca/waste-econ/abo-was.html" ��http://www.utoronto.ca/waste-econ/abo-was.html� . As a point of clarity, the export of e-waste increases the amount of waste in host nations, however recycling efforts at least diverts tons that would otherwise end up in their landfills


� US Environmental Protection Agency, International Waste Activities Import/Export Guide,  Chapter IV. � HYPERLINK "http://www.epa.gov/epaoswer/osw/internat/oecd2.htm" ��http://www.epa.gov/epaoswer/osw/internat/oecd2.htm� 


� Presentation by DeAnne Toto, After “Exporting Harm”: An update on electronic scrap exports to developing nations, RecyclingToday.com,  May 4, 2004 [hereinafter After “Exporting Harm”] � HYPERLINK "http://www.recyclingtoday.com/news/images/nercpresentation.ppt" �http://www.recyclingtoday.com/news/images/nercpresentation.ppt�.


� Beverly Burmeister, Happy endings for cast-off PCs, The Christian Science Monitor, April 21, 2003 � HYPERLINK "http://www.csmonitor.com/2003/0421/p20s02-wmcn.html" ��http://www.csmonitor.com/2003/0421/p20s02-wmcn.html� [hereinafter Cast-off PCs]


� After “Exporting Harm”


� Poison PCs


� After “Exporting Harm”


� Conversation with Jonathan Metzger, USAID/Asia Near East Internet Development Advisor, December 30, 2004


� Based on a conversation between the author and Craig Lorch, President of Total Reclaim in Seattle, (August 30, 2004)


� Cast-off PCs, as well as based on the author’s conversations with Craig Lorch, President of Total Reclaim in Seattle. (August 30, 2004).


� Based on a conversation the author had with Peter Tavernise, Sr Program Officer, Cisco Foundation on September 8, 2004.


� Megan Santosus, Rising Costs of High-Tech Garbage, CIO Asia, � HYPERLINK "http://www.idg.com.sg/pcio.nsf/0/44AEC1A957EEDB1348256D3A002B0C32?OpenDocument" ��http://www.idg.com.sg/pcio.nsf/0/44AEC1A957EEDB1348256D3A002B0C32?OpenDocument� 


� Based on a conversation between the author and Richard Gutierrez, President of The Basel Action Network, August 26, 2004.


� Chemical Waste Treatment in Hong Kong, Safetywise, Hong Kong, Safety and Environmental Protection Office, June 1993 � HYPERLINK "http://www.ab.ust.hk/sepo/sftywise/199306/page3.htm" ��http://www.ab.ust.hk/sepo/sftywise/199306/page3.htm� . Also see United Nations Environmental Program, International Environment Technology Centre, A Tale of Two Cities�Sustainable Waste Management Strategies Under Review, Insight((Winter 1995). http://www.unep.or.jp/ietc/Publications/INSIGHT/Win-95/5.asp


� Richard Gutierrez, President of the Basel Action Network and Craig Lorch, President of Total Reclaim both stated to the author that they feel that Vietnam is the country they anticipate the most growth in e-waste in the near future.


� USAEP website, USAEP Countries – Vietnam � HYPERLINK "http://www.usaep.org/countries/vietnam/" ��http://www.usaep.org/countries/vietnam/�


� United Nations Environment Programme Regional Resource Centre for Asia and the Pacific, State of the Environment in Vietnam, 2001: Response on Solid Waste, � HYPERLINK "http://www.rrcap.unep.org/reports/soe/vietnam/issues/response/response_on_solid_waste.htm#The%20future%20directions%20on%20solid%20waste%20management%20in%20Vietnam" ��http://www.rrcap.unep.org/reports/soe/vietnam/issues/response/response_on_solid_waste.htm#The%20future%20directions%20on%20solid%20waste%20management%20in%20Vietnam� 


� United Nations COMTRADE database from the World Bank World Indicators � HYPERLINK "http://devdata.worldbank.org/data-query/" ��http://devdata.worldbank.org/data-query/� 


� International Telecommunication Union from the World Bank World Indicators � HYPERLINK "http://devdata.worldbank.org/data-query/" ��http://devdata.worldbank.org/data-query/� 


� Nguyen Tuan, Hazardous and Toxic Waste and Waste Treatment, STAT-USA, 3/19/2001 � HYPERLINK "http://www.stat-usa.gov/MRD.NSF/0/0AFDF4A8075A623A85256E9A0027CF3E" ��http://www.stat-usa.gov/MRD.NSF/0/0AFDF4A8075A623A85256E9A0027CF3E� 


� Ibid


� US Environmental Protection Agency, International Training Module on Permitting Toxic/Hazardous Waste Treatment, Storage and DisposalFacilities, � HYPERLINK "http://www.epa.gov/oamhpod1/oppts_grp/0400214/sow.pdf" ��http://www.epa.gov/oamhpod1/oppts_grp/0400214/sow.pdf� 


� Through Gems of Hope, and the Vietnamese Women's Union, the Waste-Econ Project (http://www.utoronto.ca/waste-econ/index.html) established a micro-credit program in Trang Minh Commune that focuses on waste-pickers and waste-processors, some of the most marginalized people in the village. Most of the loan recipients surveyed found that the loan funds helped by allowing them to accumulate waste longer before selling it, thus receiving higher prices per kilogram from selling in bulk. Through the program the women also receive basic training on saving, health and safety issues.


� United Nations COMTRADE database from the World Bank World Indicators � HYPERLINK "http://devdata.worldbank.org/data-query/" ��http://devdata.worldbank.org/data-query/� 


� 10.4% of the nation’s manufactured exports are appliances. � HYPERLINK "http://siteresources.worldbank.org/INTINDONESIA/Resources/Country-Data/Balance_Pymnts_Intl_Trade.pdf" ��http://siteresources.worldbank.org/INTINDONESIA/Resources/Country-Data/Balance_Pymnts_Intl_Trade.pdf� 


� International Telecommunication Union from the World Bank World Indicators � HYPERLINK "http://devdata.worldbank.org/data-query/" ��http://devdata.worldbank.org/data-query/� 


� Richard Gutierrez, President of the Basel Action Network and of Filipino descent, and Craig Lorch, President of Total Reclaim both have heard The Philippines mentioned as a market for e-waste. To date, there has been little research documenting it, however.


� Phares P. Parayno, PH. D., Environmental Requirements, Market Access and Competitiveness in the Electronics Sector: The Case of The Philippines, United Nations Conference on Trade and Development, February 2004. p1. � HYPERLINK "http://r0.unctad.org/trade_env/test1/meetings/manila/Electronics%20in%20the%20Philippines%20-%20UNCTAD%20Study.pdf" ��http://r0.unctad.org/trade_env/test1/meetings/manila/Electronics%20in%20the%20Philippines%20-%20UNCTAD%20Study.pdf� [hereinafter Environmental Requirements]


� Environmental Requirements


� USAEP website, USAEP Countries – The Philippines  � HYPERLINK "http://www.usaep.org/countries/vietnam/" ��http://www.usaep.org/countries/vietnam/�� HYPERLINK "http://www.usaep.org/countries/philippines/index.html" ��http://www.usaep.org/countries/philippines/index.html�


� Exporting Harm, p 23.


� Toxic Links, Scrapping the High-Tech Myth: Computer Waste in India, February 2003 , p 4. � HYPERLINK "http://www.toxicslink.org/docs/06037_Hi_Tech_Myth.pdf" ��http://www.toxicslink.org/docs/06037_Hi_Tech_Myth.pdf�  [hereinafter Scrapping the Myth]


� Scrapping the Myth, p 14.


� Exporting Harm, p 25


� Kishore K. Wankhade, UNEP Recognises the e-waste Problem in Asia-Pacific, Toxiclinks.org, (6/26/04) � HYPERLINK "http://www.toxicslink.org/art-view.php?id=34" ��http://www.toxicslink.org/art-view.php?id=34� 


� Scrapping the Myth, p 36


� Jim Crabtree, Tech Toxics' Tarnished Legacy, Wired News (5/23/2002), 


 � HYPERLINK "http://www.wired.com/news/technology/0,1282,52732,00.html" ��http://www.wired.com/news/technology/0,1282,52732,00.html� 





PAGE  

