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ABSTRACT 
 

 
 
The changing lifestyle of people coupled with urbanization, rapid technological progress 

and decreasing lifespan of a single electronic device, has lead to increasing rates of 

consumption of electronic products. This has made electronic waste management a burning 

issue of environment and health concern.  

The direct study on Dhaka City shows that e-waste generation is 0.26 kg per capita in 2013. 

On the other hand from statistical analysis, per capita e-waste generation in urban areas of 

Bangladesh has been found 0.15, 0.016 and 0.65 kg per capita in 2013 from three different 

scenarios. Chankherpul is the largest secondary e-waste accumulation centers in the city. 

Besides e-wastes are also accumulated and dismantled in Elephant Road, Stadium market, 

Kodomtoli, Jinjira, Kamrangi chor, Segun Bagicha and Notun Bazar. Most of the elements 

of e-waste has its own recycling process such as plastic, PVC are recycled using local 

technique in Islambag. Metal, wire, glass etc. are recycled in industries near Becharamdauri 

Mredhabari and Kachpur. But some other elements like printed circuit board (PCB) and 

Cathode ray tube (CRT) which cannot be recycled are thrown to dustbin as procedure of 

extraction of valuable metals from PCB (Acid bath) is not exercised here. But there are few 

agents who export those to foreign Countries. Land filling one of the major processes of 

disposal of e-waste is not exercised here. Open burning to recover valuable metal from e-

waste is exercised here in a small scale. According to the survey only 20% of the workers 

involved in e-waste dismantling sectors are aware of the toxicity of e-waste. About 80% 

people are agreed to spend few amount (1.5% of their average monthly salary) of their 

income to ensure safety (use of gas masks, goggles, boots, hand gloves etc) during working. 

Survey also shows that 40% people faced accidents during working. 20% people became 

seriously ill during working and they need to hospitalize. Test results of heavy metal content 

of water samples collected from the water body near to the e-waste hotspots (Chankherpul, 

Islambag and Waizghat) shows the existence of large amount of Iron, Lead, Cadmium, 

Copper and Chromium. Test results of soil samples also indicate significant existence of 

heavy metal content of the soil of e-waste hotspots.  
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CHAPTER III 

INVESTIGATION AND EXPERIMENTAL ANALYSIS 

 

3.1  INTRODUCTION 

Human dependency on electronic products is increasing exponentially to cope up 

with the latest science and technology. These products are making life easier and 

increasing human efficiency. Bangladesh though a developing country of the third 

world, the use of electronic products is also increasing here. The condition of e-

waste, its growth, movement and hazards in global perspective have been described 

in chapter two. This chapter introduces e-waste generation, collection, recycling 

system and its effect on environment and human health in Bangladesh. An 

estimation of e-waste present in Bangladesh and load that may come in future have 

also described here. 

3.2  SURVEY AREA 

Selection of a suitable area for collecting data was the first task to perform this 

study. So a reconnaissance survey was performed in Dhaka city. From the survey 

results, some specific areas were selected where e-waste recycling related works is 

going on. The areas listed in Table 3.1 were selected depending on the types of 

information collected, which are also shown in Figure 3.1.  

Households are classified according to household monthly income based on the 

report of household income and expenditure survey of BBS, 2011. 200 household of 

different income group would be taken into account for questionnaire survey 

regarding ownership of particular electronics, their life span and access to electricity. 

Information on yearly sales are collected from large dealers of electronic appliances, 

sales centers in the city (IDB bhobon, Elephant road ,Stadium market). For 
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identification of route of e-waste recycling, information will be collected from direct 

survey to the informal sectors of Dhaka city.  

Table 3.1: Selected areas for the collection of e-waste related information. 

 

For example at Elephant Road electronic products are sold and repaired. Non 

repairable items are resold to chankharpool or Dholaikhal where those items are 

broken down into pieces and different items are segregated. Extracted plastics are 

sent to Islambag where they are recycled and household plastic products are made. 

Electric wire goes to Becharamdeauri where copper is extracted and sold to metal 

industries. Glass parts are sent to Meradabari and Matuil from where these are sent 

to glass industries. A secondary market of electronic products has also been 

developed in Dholaikhal, kamrang chor and Jinjira .In Dholaikhal, Waseghat many 

businessmen collect old battery, extract lead and sell them. The areas are specified in 

table 3.1 and the questions asked in questionnaire survey in this study are listed in 

Appendix 3. 
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Figure 3.1: Surveyed areas in Dhaka city (Blue marked)   

For assessing water quality, surface water is collected specifically from nearby water 

bodies of e-waste dismantling sectors (surface water from Buriganga River near 

Waizghat, Swari Ghat and Islambag) and storm sewer for Chankherpul. Soil samples 

(one from each hotspot) are also collected for assessing the soil quality.  

3.3   SOURCE of E WASTE 

From the survey it is revealed that in Dhaka city there are mainly three sources of 

the generation of e-waste 
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i) Households / Institutions 

ii) Repairing shop 

iii) Dustbin 

 
Households and institutions are the main sources of e-waste generation in Dhaka 

city. When electronic products are out of order these are taken to the repairing shop. 

If the damaged parts of electronic products are replaced by new one, most of the 

cases the owner takes the damaged parts to the house. Then these are sold to the 

street hawkers. Institution also stores their damaged electronic products and when a 

handsome amount is collected then they sold these as a lot by auction. Some 

organizations call for tenders to bid for the damaged goods.  

Repairing shops are another source of generation of e-waste. Electricians of these 

shops store damaged parts of electronic products, wire, electronic circuit board etc. 

After a certain time these are sold to hawkers. Sometimes these shops also buy old, 

damaged electronic products and sell them to customers who collects damaged 

product. They sell those to secondary accumulation centers.  

Dustbin is another source of e-waste. When it is found that there are no hawkers to 

sell the fully damaged electronic products, these are thrown to dustbin. Moreover 

some components of electronic products like toner cartridges – both black as well as 

the magenta and yellow toners of color copiers and printers, printed circuit board, 

broken bulbs whose market value is very low are transferred to dustbin. Different 

categories of damaged electronic products in vangari and repairing shops are shown 

in Photo 3.1- 3.5. 
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Photo 3.1: Vangari shop                                    Photo 3.2: Repairing shop 
 

                

Photo 3.3 Secondary waste accumulation  center 

 

              

Photo 3.4:  Damaged mother board of pc         Photo 3.5: Battery waste 
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3.4 COLLECTION OF E-WASTE 

Collection of e-waste should be the task of City Corporation. But unfortunately there 

is no response of the authority to collect and properly recycle e-waste. Even there is 

no correct information of how much e-waste is generated in Dhaka city per day and 

where they are going. The fact is that the workers of City Corporation who are 

responsible to collect daily waste from roads and roadside dustbin separate e-waste 

and sell those to Vangari shops. E-waste generated at households and repairing 

shops is collected by street hawkers. On the other hand e-waste from dustbins is 

collected by scavengers (tokai).   

 

3.4.1 Collection by street hawkers 

Street hawkers as shown in photo 3.6 are doing a great job in collecting e-waste in 

initial stages. There are two types of hawkers. One of them is independent. They 

collect waste material at their own cost and sell those at any of the vangari shop at a 

reasonable price. When he gets fully loaded, he sells the collected waste material at 

a nearer vangari shop. 

 

There are other types of hawkers who take money from a particular vangari shop in 

the morning and move to collect waste. After being fully loaded of their scuttle they 

return to that particular shop to sell. Then again they go for a walk. At the end of the 

day the owner of the shop makes a calculation that how much extra amount of 

money he gave to that hawker. The hawkers return that extra amount. 

There are no specific places and spots up to which the hawkers go for collection. 

They collect from nearer places as well as from the farthest point of his capability. It 

depends on his strength, weather condition and possibility of collection etc. 
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Photo3.6: Different type of e-waste 

 

  

Photo 3.6: Waste collected by street hawkers 

 

3.4.2 Collection by scavenger (tokai) 

Scavenger whose local name is Tokai collects waste material from roads, roadside 

dustbins etc as shown in photo 3.7. Normally their collected materials are bad in 

quality. Most of the tokai start for collection with their bag as early as possible. As 

their bag gets filled they come back to their master. They do not get money everyday 

for their work. Sometimes they get money on the basis of how many bag they filled. 

Some master pays them on weekly basis. The collected waste is sold to the nearby 

vangari shops. 
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Photo 3.7: Scavengers collecting e-waste from dustbins and nearby drains. 

 

3.5 PRIMARY WASTE ACCUMULATION SHOP 

Vangari business is the local name of the business which deals with damaged, 

unusable   materials and products. It is a profitable business and expanding day by 

day. The elements of this business are paper of all kinds, carton, any kinds of 

plastics, metal, glass, battery etc. E-waste is also a part of them. Every material has 

its classification. These classified materials have different buying and selling price. 

Price also differs on the basis of quality of the material. To run this business the 

owner must have a waste accumulation shop whose local name is vangari shop and 

collects materials from hawkers or tokai. Hawkers and tokai collects e-waste from 

door to door and dustbin respectively. Internal view of a Vangari shop has shown in 

photo 3.9. 
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Photo 3.8: Vangari shop 

 
From survey in the study area it is found that most of these vangari shops are very 

small and have no specific name. These are used as primary accumulation place of 

waste materials. When a significant amount of materials are stored, those are 

transferred to another large vangari shop known as secondary vangari shop. 

Secondary vangari shops may remain in local area or at a certain distance. Vangari 

shops act as accumulation, selection, separation and transferring media. 
   

3.6 SECONDARY E-WASTE ACCUMULATION SHOP 

There is no large secondary market of electronic products but some small market is 

build up on the basis of regional old electronic products. There are also some shops 

situated in Nimtoli, Chankherpul, Elephant Road and Stadium market which only 

deal with damaged electronic products. These are the main hotspots of e waste in 

Dhaka city. Some workers engaged with this market go to different places and 

purchase e-products from vangari shops and repairing shops. . In fact there is no 

fixed price to purchase. Most of the cases they bargain and try to minimize the rate. 

They also buy damaged product by bidding tenders and by auction from different 

organizations .Here the products that are repairable and reusable, are again sold to 
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the customer after repairing. The products, which cannot be used further are broken 

into pieces and different elements such as plastic, glass, metal are segregated. This 

kind of market is also found at Dholaikhal [photo: 3.9]. Besides that there are very 

few areas where e-wastes are accumulated. These are Kodomtoli,Jinjira , Kamrangi 

chor, Segun Bagicha  and Notun bazaar . 

In Dhaka city there is a co-operative society of Vangari business at seven 

Nababcatra, Nimtoli. Its name is “Bohumukhi samabai samity”(reg no 01182). 

Vangari businessmen have to resister here. But there are many unregistered vangari 

shops remain in Dhaka city. So there is no correct information of the number of 

these shops throughout the city.  

It is fortunate that there are no large dealers in Dhaka city who get scraps from 

foreign sources. So a trade network with the old and secondary electronic products 

has not established still today. Bangladesh is in safer condition since she is not used 

as dumping spot of e-waste by the developed countries. There is no renowned 

electronic scraping market here like some other neighboring country India, China 

and Pakistan. 

  

Photo 3.9: Old electronic products in secondary market at Dholai khal 
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3.6.1 Secondary e-waste accumulation market in Nimtoli, Chankherpul 

Nimtoli, Chankherpul is the largest secondary e-waste accumulation market in 

Dhaka city. There are more than hundred large and small shops here. Some of them 

are temporary and some are permanent. Permanent shops mainly deal with computer 

waste on full time basis. The temporary shops also deal with other e-wastes such as 

iron, blender microwave oven, charge light, freezer, air conditioner and telephone 

etc. They buy e-waste from hawkers who collect those from door to door. They also 

collect damaged products from retail shops, sometimes from repair shops. Large 

shops also collect wastes from small shops through internal buying. Sometimes they 

buy damaged product from different offices, institutions, organizations by bidding 

tenders and sometimes by auction. On an average in each shop there are 2-3 workers 

working for 10 hours daily having monthly salary of 2000-3000 tk. Questionnaire 

surveys were performed among the shop owners and the workers which is given in 

annexure .The data revealed in the survey were are summarized in the table 3.2, 3.3 

& 3.4 and photo 3.10. 

 

 

 

 

 



Chapter III 

 

87 

 

             

            

            

Photo 3.10: Dismantling ewaste in Nimtoli,Chankherpul 
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Table 3.2 Description of damaged electronic products collected in a particular shop 

in Nimtoli. 

 

Table 3.3 Detail information on shop owner in Nimtoli 

 

Table 3.4 Detail information on dismantling workers in Nimtoli 

 

3.6.2 Secondary e-waste accumulation market in Elephant Road 

Elephant road is also a large secondary e-waste accumulation market in Dhaka city. 

There are about hundred large and small shops here as shown in photo 3.11. These 

shops mainly deal with second hand computers and computer parts such as UPS, 

IPS, printers etc. Most of the people in Dhaka come to Elephant road to repair their 

computer and computer parts. About 50-60 % of the computers are returned to their 
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owners after repair and the fully damaged products are sometimes returned to the 

owners and sometimes kept in the shops and finally sold to Chankherpul for 

dismantling. These shops also buy pc parts from various organizations through 

auction, from hawkers and retail shops and from personal user and sell those to other 

buyers. On an average in each shop there are 2-3 employee working for 10 hours 

daily and earning 3000-4000 tk monthly. The data revealed in the survey are 

summarized in the table 3.5- 3.8.They do not have any idea of presence of toxic 

material in e-waste nor have any idea of consequence of improper dismantling of e-

waste.  

 

Table 3.5 Description of damaged electronic products in Elephant road. 

SHOP 
NO Type of  product 

 Repair 
/month          
(No) 

Number of 
damaged 
product 

Purchase price 
of damage  

product (tk) Full 
set 

Selling price 
of damage  

product after 
repair (tk) Full 

set 

1 
Computer 
accessories 30-35 10 – 12 1000-2000 2000-3000 

2 
Computer & 

laptop 40-50 20-25 1000-3000 1500-4000 

3 
Monitor & 
accessories 80-100 40-50 1000-2000 2000-3000 

4 Computer  laptop 35-40 20-25 1000-1500 1500-2500 
5 Computer  laptop 40-50 25-30 1000-2000 1500-3000 
6 Monitor, laptop 65-85 25-35 1000-2500 1500-4000 
7 Monitor, laptop 100-125 40-50 500-2500 1000-3000 
8 Computer  laptop 65-85 25-35 1000-2500 1500-3000 

9 
Monitor & 
accessories 30-50 15-20 1000-2000 1500-3000 

10 Monitor, laptop 65-85 40-45 1000-2000 1500-3000 
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Table 3.6 Description of the fully damaged electronic products in Elephant road 

E- products Average wt (kg) Purchase price(tk) Selling price(tk) 
CRT Monitor 10 - 15 200-500 300-1000 

CPU 6 - 7 1000-2000 1500-3000 
Power supply 1 200-300 300-1000 

UPS 5 100-150 200-400 
IPS 5 - 6 150-300 300-500 

Printer 5 200 300 
Scanner 4 200 300 

DVD ROM 1 100 200 
CD ROM 1 50 100 
Hard disc 2 200 500 

Mother board 0.5 150-300 300-500 
Ram 0.1 100 200 

 

Table 3.7 Detail information of shop owner in Elephant road. 

Average 
age(yr) 

Profession Educational 
background 

No of year in 
this business 

Awareness 
regarding of e-waste 

35 Business full 
time 

Secondary to 
higher secondary 

8-Apr No 

 

Table 3.8 Detail information on workers in Elephant road 

Number 
of 

employee 

Average 
age    (yr) 

Average 
monthly 
Salary 
(TK) 

Average 
working 

hour 

Other 
benefits 

Educational 
background 

Health 
status 

3-Feb 25-35 4000 10 – 11 bonus Primary Good 
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Photo 3.11: Electronic good repairing shops in elephant road. 

3.6.3 Secondary e-waste accumulation market in kodomtoli, Jinjira. 

There are about fifty large and small shops in kodomtoli as shown in photo 3.12. 

These shops mainly deal with second hand televisions and DVD players etc. Most of 

the e-waste comes here from houses, offices and hawkers. On an average each shop 

has to deal with 20-25 televisions monthly. Some of them are fully damaged (about 

20%) and some are partly damaged .A partially damaged TV is bought at 1000-1200 

taka and after repairing it is sold at 2000-2500 taka. A fully damaged TV is broken 

down into pieces as shown in table 3.9. 

Table 3.9: Different elements of a Television 

Different Parts of a 
Television 

Number or average 
wt (kg) 

Average selling price(tk) of  
fully damage product 

 Picture tube 1(pc) 

With coil 1(pc) 

Circuit 1(pc) 

Iron mesh 1(pc) 

 

 

 10-12/KG 

Plastic 6-7 KG 15-17/KG 
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3.6.4 Secondary e-waste accumulation market in Kamrangi chor 

In Kamrangi chor there are about 40-50 shops which directly deal with e-waste as 

shown in photo 3.13. These are mostly repairing shops but they also dismantle fully 

damage electronic products. These shops collect those from offices, retail shops, 

vangari shops and sometimes from hawkers also. They mainly deal with refrigerator, 

television and computer parts of which 50% are fully damaged. Average collection 

of the shops and their cost is shown in the table 3.10. 

Table 3.10: Monthly collection of different types of e-waste in kamrangi chor 

E product Quantity per 
month 

Buying price(tk) Selling price (tk) after    
repairing 

Refrigerator 5 1000-1200 2500-3000 

Television 6 400-500 1000-1500 

 Monitor 10 300-400 1200-1500 

 

If any of the above mentions electronics are not in working condition then these are 

broken down and sold separately. About 20-25 % of the total collection is fully 

damaged. Sometimes they fully dismantle those to recover different metals and 

again sell those at different prices. The following tables 3.12 and 3.13 show different 

elements of a dismantled refrigerator, television and computer and their prices as 

well. Items having no resell value are thrown to dustbin. 

 

 

 

 

Photo 3.12: Different shops in Jinjira, Notun bazar, segunbagicha , kamrangichor 
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Table 3.11: Different elements of a dismantled refrigerator and their selling prices 

Different parts of a 
refrigerator 

Average wt (kg) Selling price(tk) 
after repairing 

Gorda (local term) 18-20 20/kg 
Cock sheet 1-2 0 

Compressure 7-8 700-800 
Foam 6-7 0 
Plastic 13-15 10-15/kg 
Copper 2 300/kg 
Tin 1 0 
Aluminum 0.5 250/kg 
Rubber 0.5 0 

 

Table 3.12: Different elements of a dismantled television and their selling prices 

Different parts of a 
Television 

Average wt (kg) or 
number 

Selling price(tk) after 
repairing 

Picture tube 1(pc) 600-800 
With or eoth coil 1(pc) 150-200 
Mother board 1(pc) 300-350 
Speaker 2(pc) 200-250 
Channel box 1(pc) - 
Circuit 1(pc) 250 
Iron mesh 1(pc) - 
Plastic 6-7(kg) 14-15/kg 
Lead 1.5(kg) 10/kg 
Aluminium 0.5(kg) 200/kg 
Copper 1(kg) 350/kg 
Steel 3(kg) 250/kg 
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Photo 3.13: Different shops in Jinjira, Notun bazar, segunbagicha , kamrangichor dealing 
with e-waste 

Table 3.13: Elements of a dismantled computer and their selling prices in kamangi 
chor 

 

Different parts of a 
computer 

Number or Average wt 
(kg) 

Selling price (tk) after 
repairing 

Picture tube 1(pc) 600-800 

With or eoth coil 1(pc) 150-200 
Mother board 1(pc) 500-600 

Circuit 1(pc) 220-300 
Iron mesh 5-6 kg   

Plastic 7-8 kg 15 
Lead 1.5-2 kg 10 
Aluminium 3.5-4 kg 150-200 

Copper 2 kg 300-350 
Steel 3-4 kg 250 
Zinc 0.5 kg 0 
Silica 6 kg 6-8 
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3.6.5 Secondary e-waste accumulation market in Segun Bagicha  

 Large electronic goods repairing sector is developed in Segun Bagicha. There are 

about 70 –80 shops there as shown in photo 3.14. These shops mainly deal with TV, 

refrigerator, CRT monitor, LCD monitor, Printer, CPU etc. They collect those from 

house hold through hawkers, offices, repairing shops.. On an average monthly 

collection of each shop and their prices are shown in the table 3.14. 

Table3.14: Monthly collection of different e-waste in Segun Bagicha 

 

In these shops only damaged TV and computer waste are dismantled as shown in 

table 3.15 

Table 3.15: Different elements of a dismantled television and their selling prices 

Different element of a 
television 

selling price (tk) Average selling price(tk) of 
damage product 

Picture tube 1000-1200 
With   coil 200-250 
Mother board 500-600 
Speaker 100-200 
Iron mesh 0 

 10-12/kg 

Circuit 0 0 
Plastic 15/kg 15-17/kg 

 

 

E product Quantity/mo
nth 

Buying price(tk) 
of each product 

Selling price after 
repairing(tk) 

TV 5-6 1000-1500 2000-2500 
Refrigerator 7-8 2000-3000 4000-4500 
CRT monitor 20 1000-1100 1500-1700 
Computer(full set) 5 1500-1700 2000-2500 
Refrigerator(fully 
damaged) 

1 500-1000 2000-2200 
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3.6.6. Secondary e-waste accumulation market in Notun bazaar,Gulshan. 

There is a new e-waste accumulation sector developed in Notun bazar. There are 

about 50 shops which deal with TV, printer, monitor and computer. These are 

collected from offices, institutions and retail shops. Each shop collects about 5-7 

number of pc monthly at a cost of 1000-1200 tk.  Survey shows that same elements 

are found during dismantling a 17 inch television and a CRT monitors except a 

channel box and two speakers.   

3.7 RECYCLING PROCESS   

The fully damaged electronic products, which cannot be used are broken into pieces 

and different items such as plastic, glass, wires are segregated. The large shops in 

Chankherpul  break down the waste into smaller pieces and smaller shops buy 

different small pieces from the large shops and  make further breakdown. Those 

items are sold to different places for further recycling for example plastic goes to 

Islambag, wire goes to Becharamdauri and glass goes to Nolghola and Mredhabari. 

3.7.1  Plastic recycling 

Plastic recycling industry has registered a mushroom growth in the old parts of the 

metropolitan city of Dhaka. The industry generated employments for thousands of workers. 

Plastic recycling is needed in Bangladesh to save environment, to create jobs and to save 

millions of dollars of foreign currencies spent for importing virgin plastic. In 2005 the total 

demand for plastic was 540,000 tons. Of which 295,167 tons (55 percent) was imported and 

244,833 tons (45 percent) was recycled. The import value of the recycled amount was $350 

million. Experts say the management of plastic waste through source separation and proper 

recycling based on the 4R approach (Reduce, Reuse, Recycle, Recover) should be 

encouraged at all levels. 
 Over 250 plastic factories have sprung up in Islambagh, Kamalbagh, Siddiqbazar and 

Mitford areas. Two types of works are being done here. One is sorting and the other is 

melting the plastic to produce plastic module for making various plastic products. These 

factories make various products like sandals, shoes, bucket, mug, toys and bowls.  Plastic 

sandal and shoe factories use worn out plastic sandals as the only raw materials. The other 
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factories also use waste plastic. In the factories, the waste plastics are cut it in smaller pieces 

in a machine and then melted in a furnace to make various products.  

 

3.7.1.1 Collection and Separation 

Plastic is the main element on the basis of volume extracted from e-waste. Almost 

all the cover of electronic products, circuits are made of plastic as shown in photo 

3.14 and 3.15. Plastic is that type of material that takes a long time to decompose 

naturally. So recycling of plastic waste is very important. 

                    
Photo 3.14: Plastic frame of electronic products 

                   

Photo 3.15: New plastic module 

In Dhaka city Islambag is very popular for plastic industries. It is situated beside the 

river Buriganga near the famous place ‘Choto Catra’. Almost all the families here 

are engaged in plastic industries. There are some businessmen who have engaged 

themselves in collection of plastic waste and carrying them to Islambag. There is a 

contract between these people and the owner of vangari shops. The workers of 
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vangari shops load plastic waste in bags. Those businessmen come with a van and 

load these bags on it. Thus during a day they visit different secondary accumulation 

places at different location. Their collection varies from 2 to 3 tons per day. Photo 

3.16 shows bags full of separated plastic e-waste at Islambag. 

 
Photo 3.16: Bags, full of separated plastic e-waste 

 
Plastic wastes from other districts also come here with barges and trucks. Some 

businessmen of Islambag are involved with the business of purchasing plastic wastes 

from transporter and storing them. They distribute the loaded bags among different 

workers. Another separation work is done at that time. Some plastic wastes come 

from daily used products, some from hospital and clinic and others from electronic 

equipments. These types of wastes are loaded in separate bags and sold to some 

specific place in Islambag. The businessmen of Namapara and Alighat of Islambag, 

purchase plastic waste coming from electronic products.  

 

3.7.1.2 Basis of Sorting of plastic 

The collected plastics that are recyclable are sorted  locally on the basis of hardness. There 

are three types of plastics as shoun in figure 3.2 

 1. Hard plastic (e.g. bottles, electronic equipment casing/covers, cassettes etc) 

 2. Semi hard plastic (fibers, ropes, different tubes) 

 3. Soft plastic (poly bags, sheets etc)         
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38%

22%

40%
Hard
Semi hard
Soft

 

Figure 3.2: Estimation of sorted plastics per day 

3.7.1.3 Classification of plastic 

The businessmen of the place Namapara, Alighat distribute their purchased plastic 

wastes to some workers here. Those workers make another classification. 

I. Red 

II. Black 

III. Blue 

IV. Green 

V. White 

VI. Maroon 

VII. Yellow 

VIII. Watercolor 

 

These are the main classification of plastic waste coming from electronic products. 

According to the survey plastic waste of electronic products comprises of about 25-

35 % of total plastic waste..  

 

3.7.1.4 Manufacturing process 

Basically the plastic industries are capital Dhaka oriented and a huge amount of 

plastics and plastic products are manufactured at Islambagh in Dhaka where all 



Investigation and Experimental Analysis  

100 

 

kinds of plastic goods are being supplied to the different districts throughout their 

licensed and approved dealers around the whole Bangladesh. The types and quality 

of plastic goods depend upon the consumers’ demand and choice The study was 

conducted with some plastic factories that manufacture plastic modules and plastic 

goods (photo:3.17). Basically there are two categories of plastic factories that are 

Plastic module/granule manufacturing company 

Plastic products/goods manufacturing company 

Information and production of some plastic module manufacturing as well as plastic 

product manufacturing factories are summarized in the tables 3.16-3.22. 

Table 3.16 Information on plastic module manufacturing companies 

Name of the 
shop Alam plastic Hazi Plastic 

& Co 
Siddique 
plastic 

Taher 
Plastic Co 

Ltd 

Spectra 
plastic Co 

Ltd 
Manufactured 
products type 

plastic 
module 

plastic 
module 

plastic 
module 

plastic 
module 

plastic 
module 

No of staff 7 persons 5 – 7 6 – 8 5 8-Jun 

raw materials 
polyethylene 

bags, poly 
sheets etc 

Polyethylene 
bags 

Polyethylen
e 

bags/recycla
ble plastics 

Recycled 
plastic 
goods 

Recycled 
plastic 
goods 

Daily 
production 

(kg) 
500 – 600 500-600 550-650 400-500 500-700 

Avg selling 
price per kg 85-90 tk 80-90 85-95 80-90 75-85 

Table 3.17 Salary range of employee: 

Designation Monthly Salary (Tk ) 

Manager (1) 8,000 
Supervisor (1) 7,000 
Machine operator (1) 4,000 
Labor (4) 2,500 
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Table 3.18: Plastic production of Alam plastic 

Days Raw materials 
Raw materials 
required (Kg) 

Manufactured 
modules (kg) 

% loss of 
plastics 

23/1/13 Poly bag, sheets 720 515 28.47 
24/1/13 Poly bags 700 500 28.57 
25/1/13 Poly bags 750 520 30.67 
26/1/13 Poly bags 780 540 30.77 
27/1/13 Poly bags 800 550 31.25 
29/1/13 Poly bags 650 500 23.08 
30/1/13 Poly bags 680 500 26.47 
Total  5080 3625 29% 

 

 

Figure 3.3: Seven days production of Alam plastic 

     

Photo 3.17: Plastic product   
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Table 3.19: Daily production of some plastic product manufacturing company. 

Name of 
Company 

Types of 
manufactured 

products 

No of staff Used Raw 
materials 

Daily 
production 

(Pcs) 

Image 
plastics 

Various plastic goods  
such as Buckets, 

Bowls Plastic racks  

10 plastic modules 1000-1500 

Shamim 
plastics 

Various plastic goods 10 – 12 Crystal/black/Grey 
plastic modules 

500-1000  

Faruq 
Plastics 

Various plastic goods 8 – 10 Black plastic 
modules 

800-1000  

Shajib 
Plastic 

Manu Co 

Various plastic goods Nearly 13 black/Grey plastic 
modules 

800-1200  

Motin 
Plastics 

Various plastic goods 10 – 12 black/Grey plastic 
modules 

600-800  

Zakir Plastic Various plastic goods Nearly 10 Transparent/black/
Grey plastic 

modules 

1000-1200  

Alamin 
Plastics 

Various plastic goods 8 – 10 Crystal PP/Grey PP 
granules 

800 – 1000  

  Table 3.20 Salary range of the employee 

Designation Monthly Salary (Tk) 

Manager (1) 10,000 

Supervisor (1) 8,000 

Machine operator (2) 4,000 

Labor (6) 3,000 
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Table 3.21: Weekly production of plastic products in Image plastic  

Days Raw materials 
Raw materials 
required (Kg) 

Manufactured  goods   
(Pcs) 

23/1/13 
plastic 

modules 550 850 

24/1/13 
plastic 

modules 620 900 

25/1/13 
plastic 

modules 625 950 

26/1/13 
plastic 

modules 625 920 

27/1/13 
plastic 

modules 650 980 

29/1/13 
plastic 

modules 700 1000 

30/1/13 
plastic 

modules 690 995 
Total   4460 6595 

 

 

Figure 3.4: Amount of modules required & production per week 
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Table 3.22: Types of Modules according to the local grading 

Name Grade Cost per kg/pound Manufactured 

products 

Transparent / Crystal 

modules (locally 

called Crystal PP) 

1st class Tk 22/- to 25/-  per 

pound 

Spectacles glass, 

lenses, Car head 

light/backlight covers 

etc  

Grey modules  Moderate Tk 15/- to 18/- per 

pound 

Household goods e.g – 

buckets, mug, jug, 

racks etc 

Black modules 

(locally called KALO 

PP) 

Low class Tk 10/- to 12/- per 

pound 

Bottle caps, CD/DVD 

covers etc 

 

 

3.7.1.5 Plastic waste recycling process 

Recycling of plastic extracted from e-waste is a long process. Some steps are 

followed before making the final products. Since most of the workers are illiterate, 

they have no knowledge about the ingredients of plastic e-products. They follow 

almost same process for changing to final products for all kinds of plastic waste. 

They have no modern equipment for crushing, melting and changing the shape of 

final products. They have no knowledge to extract valuable metals from these 

wastes. The steps of recycling are described below.      

During selection all the wastes are spread on the floor from bags. Different workers 

pick materials on the basis of color and load in separate baskets. Manual separation 

of these materials is very difficult. 
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At the time of selection the larger pieces of plastic wastes are crushed manually with 

sickle (photo 3.18). After selection and separation materials are taken for washing. 

Huge quantity of water is needed to wash. Then the materials are spread on an open 

place to dry [photo:3.19]. The dried materials are taken to some businessmen who 

have the crushing machine. Materials are crushed to small pieces here. There are a 

group of workers whose only work is to separate the larger pieces. Again the larger 

pieces are crushed by the machines. The small pieces are loaded in bags and taken to 

the next step. 

  

Photo 3.18: Manual crushing of larger pieces of plastic waste 

Photo3.19: Drying of crushed plastic Photo 3.20: Shops selling granular plastic 

 

Small pieces of crushed plastic wastes are taken to those businessmen who are 

involved with the business of production and selling of plastic granule [photo: 3.20]. 

They use some special machine for cutting and compressing small pieces of plastic 

wastes to form granular shaped plastic. These materials are then sent for coloring. 
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Artificial color with some special chemicals is mixed with the granular plastic. 

Selection of color depends on the previous color of the materials. Normally the types 

of colors used are red, black, blue, green, white, maroon and yellow. After proper 

drying, plastic granules are taken to shops for sale as in photo 3.20. A group of 

businessmen buy those colored plastic granule and send to manufactory. Here the 

materials are melted by electric heat. At that time the melted plastic looks like type 

liquid. This liquid is poured into mould of different shape. Air is blown to those 

moulds simultaneously. After cooling and cutting of unnecessary parts they are 

prepared for sale and transferred to the market. Plastic module manufacturing 

process is shown in the photo 3.21- 3.27.   

 

 

 

 

Photo - 3.21: Sorting of raw material      3.22: Grinding of Poly bag sheets 

 

 

 

 

                  

 

 

 Photo 3.23: Preparation of grinded plastic          Photo 3.24: Melted poly particles 
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Photo 3.25: Molten plastic turned into 
 wires are cooled  down                           Photo3.26: The plastic wires chopped into modules 

 
 
 
 

 
 
 
 
 
 
 
 

Photo 3.27: Chopped plastic modules ready to be delivered 
 
 
 

The plastic product manufacturing processes are given in the photos 3.28 -3.34. 

 

 

 

 

 

      Photo3.28: Module used for manufacturing good   Photo 3.29:   adjustment of moulds  
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Photo 3.30: Adjustment of mould                         Photo 3.31: Condenser for cooling down  

 

 

 

 

 

 

 Photo 3.32:  Products after molding                      Photo 3.33: Cut off of unnecessary edges   

 

   Photo 3.34: Products are ready to be supplied 

The Process of plastic recycling in Dhaka Islambagh has been shown in figure 3.5 by using 

a flowchart 
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Figure 3.5: Flowchart showing plastic recycling procedure of Islambagh factories 

3.7.2  Glass recycling 

There is no specific place in Dhaka city where all the works in relation to the glass 

industries are done. The places are different where collection and separation works 

of glass waste are performed and where glass waste recycling and manufacturing 

factories have been built. Mridhabari Matuail, Dholaipar, Sanirakhra, Nolghola 

Mitford, are the places where a class of businessmen runs their business with the 

collection, separation and supply of glass waste. Demra, Kanchpur are the places 

beside the river Shitalakshma where glass waste recycling and manufacturing 
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factories such as Bengal glass factory, GMS glass factory, MSM glass factory have 

been established. 

3.7.2.1 Collection and Separation 

Collection of glass waste is almost similar to that of plastic waste. Businessmen 

involved with vangari business purchase different types of broken glass from 

hawkers and tokai. The workers of vangari shop separate these glasses according to 

some categories. The separated glasses then transported to the secondary vangari 

shops. Here the workers separate unbroken glasses of different types, shapes and 

colors. They load broken glasses in separate bags. In fact the glass wastes come 

from different electronic materials are not loaded in separate bags. These are mixed 

and loaded with the broken glasses. Sometimes the workers fill up the bags with less 

broken mirror, CRT, shaped glass, tube light etc. and break down to small pieces 

with a wooden stick or iron rod. So it is very difficult to determine the amount of 

glass come from e-waste. The bags of unbroken bottles are transported to 

Nayabazar, Gulistan and the bags of broken glass are transported to Mridhabari 

Matuail, Dholaipar, Sanirakhra, Nolgola Mitford etc.There are 12 vendosr at 

mridhabari and two at matuil. Each vendor have 20-25 workers.Their salary varies 

from1200 Tk to 3000 Tk. Not only the glass waste from different places in Dhaka 

city come here. These also come from different districts.  Glass form out side of 

dhaka comes here in truck, Three to four truck comes here per week. Sometimes 

street childrens collects glass form dholaikhal and chankharpulll and sell them at 

mridhabari and matuil at different prices  from 2Tk to 3Tk per kilo .These glasses 

are separated according to their color. Red glasses have high price .Separated glass 

is sold to different factories according to color. There price varies from 2.50 to 4.00  

tk per kg . Maximum glasses are sold to Bengal and james glass factory. 
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Photo 3.35: Mound of glass waste bags at Matuaile 

The businessmen of the places Mridhabari Matuail, Dholaipar, Sanirakhra, Nolgola 

Mitford distribute their purchased glass wastes to some workers here to separate 

(Photo3.35& 3.36). Those workers make another classification. 

3.7.2.2  Local Classification 

i) White mirror 

ii) Pyra mirror 

iii) Red mirror    

iv) Fanta glass 

v) Wire glass 

vi) Red glass 

vii) Bangla glass 

viii) Brukin 

ix) Tube bulb 

 

Photo 3.36: Manual separation of glass waste 

 

Of all these classes, the mixed type broken glass come from CRT, tube light, 

different electronic products and some colored bottles other than red and transparent 

color is called Bangla glass (photo: 37) . 
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Photo 3.37: Bangla glass 

If the quantity of broken tube lights and bulbs are large, these are loaded to separate 

bag and name of this type is Tube bulb.  

 
 3.7.2.3 Glass recycling process 

It is the process of turning waste glass into usable products. Depending on the end 

use, this commonly includes separating it into different colors. Glass normally 

comes in a number of classes from glass waste market to the factory. Though there 

are about 8 types (Wire glass is not purchased by the factory) of local glass waste 

that are sold. The major types are: 

 Flint glass (clear glass)  

 Green glass  

 Brown/amber glass 

 Others  

The two local glass industries, JSM and Bengal glass industry shown in photo 3.38 

use glass waste as raw material for manufacturing of new glass products.  
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Photo 3.38: Glass industries 

Glass makes up a large component of household and industrial waste due to its 

weight and density. The glass component in municipal waste is usually made up of 

bottles, broken glassware, light bulbs and other items. Since glass recycling uses less 

energy than manufacturing glass from sand, lime and soda, most of the local 

industries use glass waste as raw material. Every ton of glass used for producing 

new glass items saves a lot of carbon dioxide. 

Glass that is crushed and ready to be re-melted is called cullet (Photo 3.39 & 3.40). 

Glass re-processors require separation by color as the different colors of glass are 

usually chemically incompatible. Heat-resistant glass like Pyrex or borosilicate glass 

is not dispose in the glass container. The collected glass cullet is taken to glass 

recycling plant where it is monitored for purity and contaminants are removed. The 

cullet is crushed and added to a raw material mix in a melting furnace. It is then 

mechanically blown or molded into new jars or bottles. This Glass cullet is also used 

in the construction industry for aggregate and glassphalt.  
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photo 3.39 : Separate color glass photo 3.40 : Separate color glass 

 

  
Photo 3.41: Field survey from Mredhabari 

 

 

Photo 3.42: Storage  of glass 

 

3.7.3 Copper wire recycling 
 
In the local stage hawkers collects different types of cables and electronic waste 

containing copper from households and repairing shops. These are sold to the 

vangari shops. Here the workers separate copper wire from PVC, transformer, 

electric motor and some other electronic products as shown in photo 3.43 to photo 

3.46.These are transferred to secondary vangari shops and from that place these are 

transported and sold at Becharam dauri, Armanitola. It is a famous place of copper, 

bronze and zinc material related business. Basheramdholi is the place where wires 

are also collected form chankharpool and dholaikhal. At Bacharamdhauri people 

also collect cupper from street children’s popularly known as "tokay" .Generally 

they are paid in two ways. In one type they have fixed rent for collecting any 
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amount of cupper products. In second type after end of the day collected cupper are 

measured and the person is paid for per kilo of cupper. They separate coppers form 

the plastic wires in two ways. Either they cut the wires to get the copper or they 

burn them to melt plastic and then copper is separated (photo3.47-3.49) 

 
 

 
Photo 3.43 : Separating copper from 
wire  
 

Photo 3.44: Copper of different quality 

  
Photo 3.45: Coil of copper  
 
 

Photo 3.46: Copper shop in Becharamdauri 
 
 

There are more than three hundred shops related to this business in Armanitola and 

Becharamdeauri (photo:50). There are two to five workers in each shop depending 

on the size of the shop. There salary depends on their skills which range from 

1000Tk to 3000Tk .Small shops collects 1 to 3 kg copper everyday and store them and 

finally large amount is sold to big shops. Selling price vary from 500 Tk to 700 Tk per kg 

with their quality. Sometimes copper materials are sold and transported to the factory at 

Jurain, Shampur, Tongi etc. In these  factories copper materials are smelted and new wire of 
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different types and some other materials are made. 

 

  

Photo 3.47: Field survey in 
Becharamdauri 

Photo 3.48: Separating copper from 
circuit board 

Photo 3.49 : Separating copper from wire  
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Photo 3.50: Copper wire shop at Bacharam dauri 

3.7.4 PVC recycling 

Cable cover recycling process is almost similar to that of plastic. These covers are 

transferred from vangari shops at different places to Islambag and sold to some 

businessmen here at the rate 30-35 Tk per Kg. These are then distributed to the 

workers. They separate cable covers according to colors, which are made small 

pieces with the help of machine and loaded in separate bags. Then these are sold to 

some factories at Nababpur. The average selling price of small pieces of PVC is 40-

45 Tk per Kg. In these factories small pieces of PVC are melted and new cable 

cover or some other products are made.    

         

3.7.5 Battery recycling 

In the local stage hawkers collect different types of Batteries from households and 

repairing shops. These are sold to the vangari shops. From here these are then 

transferred to Dholai khal and Waseghat. Dealers of these places are involved with 

battery waste business. The workers break batteries, wash and separate plastic cover 

and lead. Sometimes they burn then in open places to recover lead as shown in photo 

3.51. Plastics are taken and sold in vangari shops at Islambag and lead is sold to 

some regional battery industries. 
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Photo 3.51: Buring of pencil battery for collection of carbon 

3.8 ENVIRONMENTAL CONDITION 

Most of the vangari shops are used as storehouse. These shops are in hot 

temperature, dark and damp. The floor is not well constructed. Many of them are 

soil grounded. For separation the workers spread the materials on the floor. At that 

time dust from garbage mixes with air and enters into their body which affects their 

health. Many of them suffer from influenza. 

The scavengers (tokai) normally separate different waste materials with bare hands and 

feet and thus suffer cut from sharp objects and broken glass, skin disease, viral hepatitis 

etc. Sometimes they face accidents at the time of breaking of large material and during 

spreading different ingredients of garbage mix on floor . The environment of inside and 
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around the factories is unhealthy and unhygienic. The workers and labors working in the 

factories are not concerned about their health, safety and the surrounding environment. 

Unhealthy and poor ventilation system exists in the factories as shown in photo: 3.52 to 

photo: 3.55. Labors or workers do not use any safety hand gloves. Moreover child labor is 

employed in most of the industries.  

Photo 3.52: Poor ventilation 

system 

Photo 3.53: Labor without 

hand gloves 

Photo 3.54:Suffocating 

environment  

 

  

Photo 3.55: Employment of child labor 

   

The workers do not use any types of protective cloth, mask and gloves at the time of 

breaking glass, battery, plastic and CRT. They use water of nearest water body to 

wash these  waste. In Islamnag, broken pieces of plastic waste are washed in the 

water of Buriganga River (photo: 3.56- 3.58). For washing battery at Waseghat, this 

river water is also used.  
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Photo 3.56: Washing of plastic e-waste with Buriganga river water near Islambag 

 

   

Photo 3.57:Washing and drying plastic waste on the river side near Islambag 

  

Photo 3.58: Cover of pencil battery are stored on the bank of Buriganga near Waizghat 
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3.9 PREDICTION OF E-WASTE IN BANGLADESH 
 
There are a lot of literatures and study about the arising problem of e-wastes, the 

hazardous components that they contain, directives and policies on how to minimize 

this problem but there are only few which discuss on the estimation of how much e-

wastes are we going to generate in the near future. Waste statistics is a very complex 

process, since appliances have different end of life and the complex pathways of the 

waste stream.  

The estimation on the accumulated waste of electronic products in Bangladesh is a 

very complex task. Appliance generation refers to the number of estimated units 

present in a household and businesses. These estimates are derived from product 

sales, personal consumption expenditures, data from the Household Income and 

Expenditure Survey. 

 

3.9.1 Estimation process 

The estimation for the amount of wastes is be based on the following concept:  

a. End-of-life  

 

b. LCDA (Life Cycle Data Analysis)  

 

c. IPAT principle  

 

 
3.9.1.1 End-of-life 

The definition of the end-of-life is the point in time when the product no longer 

satisfies the initial purchaser. Based on (Ishii et al, 1994; Luttrop, 1997; Mackenzie, 

1997; Nilsson, 1998; Overby, 1979) which has described in Manalac (2004), the 

following are the end-of-life scenario of a particular product.  

1-Reuse: Reuse is the second hand trading of product for use as originally designed.  
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2-Service: Repairing the product  

3-Remanufacture: Large quantities of similar products are brought into a central 

facility and disassembled. Parts from a specific product are not kept with the product 

but instead they are collected by part type, cleaned, inspected for possible repair and 

reuse. Remanufactured products are then reassembled on an assembly line using 

those recovered parts and new parts where necessary  

4-Recycle (separate first): Recycling reclaims material streams useful for application 

in the products. Separation of material fractions increases the value of the materials 

recycled by removing material contaminants, hazardous materials or high-value 

components. The components are separated by manual disassembly methods.  

5-Recycle (shred first): The purpose of shredding is to reduce material size to 

facilitate sorting. The shredded material is separated using methods based on 

magnetic, density and other properties of the materials.  

6-Disposal. This end-of-life strategy is to landfill or incinerate the product with or 

without energy recovery.  

The different reasons for a product reaching its end-of-life are (Manalac, 2004):  

a. Technical obsolescence - the product itself is worn out and no longer function 

properly  

b. Economic obsolescence -new products in the market are more economic in terms 

of cost; they have a lower cost of ownership  

c. Feature obsolescence - new products have come onto the market that offers more 

or better features  

d. Ecological obsolescence - new products have less harmful impact on the 

environment  

e. Aesthetic obsolescence - new products in the market have a nicer look or more 

fashionable design from the point of view of the consumer  

f. Psychological obsolescence - a new product has greater emotional value or the 

present product has a negative emotional value.  
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3.9.1.2 LCDA - life cycle data acquisition  

According to Manalac (2004), Matthew Simon, Graham Bee, Philip Moore, Jun-

Sheng Pu and Changwen Xie of the School of Engineering at the Sheffield 

University and De Montfort University in UK suggested the Life Cycle Data 

Acquisition (LCDA) technology in the estimation on the end-of-life before disposal 

of electrical appliances. The principle is to add a system, which records data about 

use to a product. They studied the disposal rate of new appliance.  

 

Expressed mathematically if pj is the probability of disposal in jth year after sale 

such that Σ
j(
p

j
) = 1.0 and Si are the sales for year i, then the total arisings N of end-

of-life of appliances in any year j is given by  

                                   N
j
= ΣS

 i 
pj-i+1  

3.9.1.3 IPAT principle  

According to Manalac (2004), Commoner (1972) and others after him (Rosa and 

Thomas 1994, Jackson 1991, Wernick and Ausbel 1997) have used three such 

determinants - population, affluence and technology. 

From a conceptual standpoint, waste generation as an environmental impact [I], can 

be expressed as a function of population [P], affluence [A], and technology [T].  

[I] = [P] x [A] x [T]  

IPAT captures a dynamic relationship: if environmental impact falls, then the 

beneficial changes in technology must more than offset the combined effects of 

population and affluence  

[I] = impact of e-wastes on waste generation and environmental effects on air, water 

and ground pollution  

[P] = population or the users and manufacturers of electronics and electrical 

appliances  

[A] = represents the standard of living between the rich and the poor, the developed 

and the under developed countries  
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[T] = unstoppable technological advancement sales will have the same disposal rate. 

3.9.2 Assumptions made in the estimation of e-waste 

 

1. The calculation will focus on the following e-wastes: refrigerator, computer and 

television.  

2. The disposal rate of the three e-wastes will be the same.  

3. The baseline data or the appliances presently owned and the appliance data from 

sales will have the same disposal rate.  

4. The factor f or the fraction of the household owning a particular appliance was 

estimated through questionnaire survey on the different income group people. 

5. Average weight of the thee appliances are assumed to be same  

 

3.9.3   Estimation of e-waste from statistical analysis 

N
j
= Σ

i
 (Si ) pj-i+1 + B pj  

B = Σ (He
i 
* f

i
), i (income decile) = 1,2,3,4,5…….10  

Nj = total e-wastes at a certain time t  

B = total e-waste at time t=0 or the baseline data which represents the 

appliances which are presently owned regardless of their date of purchase  

S = number of sales  

p = probability or disposal rate  

He = household in a decile .  

f = fraction of the household owning a particular appliance 

E-waste generated from statistical analysis are shown in table 3.23 to table 3.26. 
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Table 3.23: Total number of appliances owned by different income group (urban)  

 

Table 3.24: E-waste gene from appliance sale(2011) & disposal rate based on LCDA 
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Table 3.25: Electronic waste generated from appliance sale and appliances owned by 

household 

Electronic waste generated from total appliance sales (2011-2013) and from household 

owning (2011)with the rate of disposal based on LCDA 

Sales 2012 2013 2011 HH 2011 sales 

Year 694063 412400     

1 6941 4124 88848 5922 

2 3470 2062 44424 2961 

3 3470 2062 44424 2961 

4 3470 2062 44424 2961 

5 3470 2062 44424 2961 

6 6941 4124 88848 5922 

7 20822 12372 266545 17767 

8 48584 28868 621939 41457 

9 55525 32992 710788 47379 

10 83288 49488 1066182 71069 

11 97169 57736 1243879 82914 

12 104109 61860 1332727 88836 

13 117991 70108 1510424 100681 

14 90228 53612 1155030 76991 

15 48584 28868 621939 41457 
 



Chapter III 

 

127 

 

Table 3.26: Expected electronic waste per year 
 

Expected E-wastes per year from 2012-2013 appliances sales and household owning 

Scenario 1 - Baseline same rate 
of disposal as new appliance Scenario 2 - Baseline end of life = 5 

Scenario 3 - Baseline end of life = 2 
(2nd hand products); Baseline end 

of life = 5 (1st hand products) 

Year Units Cumulative Year Units Cumulative Year Units Cumulative 

2012 94771 94771 2012 5922 5922 2012 5922 5922 

2013 54326 149097 2013 9902 15824 2013 628817 634739 

2014 54980 204077 2014 10556 26380 2014 10556 645295 

2015 52918 256994 2015 8494 34873 2015 8494 653788 

2016 52918 309912 2016 8893341 8928214 2016 8274427 8928215 

2017 100303 410215 2017 11455 8939669 2017 11455 8939669 

2018 293315 703531 2018 26770 8966439 2018 26770 8966439 

2019 688342 1391873 2019 66403 9032842 2019 66403 9032842 

2020 819123 2210996 2020 108336 9141177 2020 108336 9141178 

2021 1221644 3432640 2021 155462 9296639 2021 155462 9296639 

2022 1443072 4875712 2022 199193 9495832 2022 199193 9495833 

2023 1568220 6443932 2023 235493 9731325 2023 235493 9731325 

2024 1772950 8216882 2024 262526 9993851 2024 262526 9993852 

2025 1411872 9628754 2025 256842 10250693 2025 256842 10250694 

2026 823732 10452487 2026 201793 10452486 2026 201793 10452487 

2027 102196 10554683 2027 102196 10554683 2027 102196 10554683 

2028 28868 10583551 2028 28868 10583551 2028 28868 10583551 

Total 10583551     10583551     10583551   

 
 
According to Table 3.26 total number of appliances (TV, refrigerator and computer) 

that comes to the waste stream in year 2013 is 1,49,097 unit if scenario: 1 (both old 

and new appliances have the same rate of disposal )is considered and it is 15824 unit 

if scenario: 2 (appliances comes to waste stream after end of life of 5 years) is 

considered. That is appliances owned by household at year 2011 will all be obsolete 

in the year 2016 .The number of appliances  is 634739 unit if scenario: 3(2nd hand 

appliances comes to waste stream after end of life of 2 years and 1st hand appliances 

comes to waste stream after end of life of 5 years) is considered. According to the 

HIES survey report total urban household in Bangladesh is 8860146 and average 
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member per household is 4.4. If average weight of refrigerator, television and 

computer is considered then per capita e-waste generation in year 2013 is shown in 

table 3.27. 

                                 Table 3.27: Per capita e-waste generation in 2013  

Per capita e-waste generation (2013) 
S1(kg) S2(kg) S3(kg) 

0.15  0.016  0.65 
 

 

3.9.4 Estimation of e-waste from direct survey 

 From direct survey to the different areas of Dhaka city the amount of e-waste 

generated in the year 2013 is given in the table 3.28 

Table 3.28 Estimation of e-waste in Dhaka city from direct survey 

Area no of e-waste /month weight in kg 
Chankherpul 23500 155000 
Elephant road 3000 81000 
Kodomtoli,jinjira 250 8000 
Kamrangir chor 1050 31100 
Segun Bagicha 1248 29280 
Notun bazaar 175 4725 
Total 29223 309105 

 

In year 2013 estimated population in Bangladesh is 157220520 as well as in Dhaka 

city it is 14399000. If average weight of refrigerator, television and computer is 

considered then per capita e-waste generation in year 2013 will be 0.26 kg/capita.   

3.9.5 Awareness level of the involved people in e-waste management 

A questionnaire survey among the workers involved in the e-waste management 

sectors is performed. The summary of the survey are shown in the table 3.29.  
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Table 3.29: Information related to health condition and awareness level of workers 

1 Age 15-25yrs 
2 Educational qualification Primary 
3 Daily working hour 8-12 hr 
4 Monthly salary (Tk) 4000-7000Tk 
5 Work experience in this sector 3-7 yrs 
6 % of  people faced accident during working 40% 
7 % of people agree to spend money for medical 

expense 
80% 

8 Expenditure on medical expense (% of monthly 
income) 

3.45% 

9 % of People aware of existence of toxic chemical 
in e-waste 

20% 

10 % of people agree to spend money for safety 
measures 

80% 

11 Expenditure on safety measures (% of monthly  
income)                    

1.50% 

12 % of people already adopted safety measures  30% 
13 % of people became seriously ill during working 20% 
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CHAPTER IV 

RESULT ANALYSIS AND DISCUSSIONS 

 

 

4.1 INTRODUCTION 

The condition of e-waste, its growth, movement and hazards in global perspective have 

been described in chapter two. Chapter three introduces e-waste generation, collection, 

recycling system and its effect on environment and human health in Bangladesh. An 

estimation of e-waste present in Bangladesh and load that may come in future have also 

described here. 

This chapter will describe the final outcome of the field survey that has performed for 

this study, its significance, as well as a comprehensive comparison of the conditions 

relative to e-waste between Bangladesh and some other countries. 

 

4.2 QANTITY OF E-WASTE 

Major quantities of e-waste come from urban areas of Bangladesh as per capita income, 

accessibility of electricity, medium of entertainment and education, indicator of 

prestigious life influence in consumption of electronic product significantly. E-waste 

generates from discarded electronics appliances such as televisions, personal computers, 

telephones, air conditioners, cell phones, electronic toys, etc. All of these products are 

easily available in urban area of Bangladesh. That is why statistical analysis for the 

estimation of e-waste is based on the urban population of Bangladesh. 

There are some records of generation of municipal waste per capita or per day from 

different urban areas in Bangladesh. Physical composition of waste in residential and 

commercial areas as well as high-income and low-income areas is also available. But 

there is very negligible number or may not be any authentic documents of e-waste 

generation or percentage of e-waste in total municipal waste. Moreover e-waste term is 

almost new here. From the field and questionnaire survey in the study area it is revealed 
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that there is no specific area or junk dealer involved only with e-waste related work. 

Different portions of e-waste coming from different sources are accumulated as a whole 

in waste accumulation shops without considering their origin. On the other hand many 

workers of City Corporation who are responsible to collect daily waste from roads and 

roadside dustbin separate e-waste and sell those to waste accumulation shops (Vangari 

shops).  

In this study e-waste per capita per year is estimated on the basis of the mathematical 

equation as stated in chapter three. E-waste generation from statistical analysis is given 

in table 4.1. 

Table 4.1: Generation of E-waste in Bangladesh (urban). 

Household    (urban,HIES-2011) 8860146 

Average member per household 4.4 

Total population 38984642.4 

E-waste (kg) [scenario 1] 5963880 

E-waste (kg) [scenario 2] 632960 

E-waste (kg) [scenario 3] 25389560 

Per capita e-waste generation in Bangladesh 0.15 kg per year (S1) 

Per capita e-waste generation in Bangladesh 0.016 kg per year (S2) 

Per capita e-waste generation in Bangladesh 0.65 kg per year (S3) 

 

Current situation of e-waste in Dhaka city is estimated from direct survey to the different 

sectors of Dhaka city where e-waste is managed. From direct survey the amount of e-

waste generated in Dhaka city (from Tv, computer and refrigerator) in 2013 is 0.26 
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kg/capita/year. Table 4.2 represents e-waste generation from statistical analysis and from 

direct survey and table 4.3 represents per capita e-waste generation by different 

countries. 

             Table 4.2: Per capita per year e-waste generation 

  Scenario 
Procedure E-waste generation 

(Kg per capita per year) 

S1 0.15 

S2 0.016 

S3 

 

Statistical analysis 

0.65 

                     S4 Direct survey 0.26 

 

Here, 

S1 = Per capita e-waste generation per year obtained from scenario: 1 (Section 3.9.3) 

S2 = Per capita e-waste generation per year obtained from scenario: 2 (Section 3.9.3) 

S3 = Per capita e-waste generation per year obtained from scenario: 3 (Section 3.9.3) 

S4 = Per capita e-waste generation per year obtained from field survey  

The value 0.26 kg/capita/year obtained from direct survey differs a little bit from the 

value obtained from statistical analysis as survey covered about 60% of the sector that 

deal with e-waste and in some cases people were reluctant to answer any question or 

provide any data.  

Again this value is lower than that of china, India, Pakistan and all the European 

countries as shown in Table 4.3 and figure 4.1. If the value obtained from direct survey 

and statistical analysis is also compared with the value already published 1.19 kg/capita 

(StEP ,2005, solving the e-waste problem) for Bangladesh it is revealed that the value 

obtained from the study is less than the published value. As in the study, sales data of 
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electronics were limited to TV, Refrigerator and computer only. Moreover sales data 

were obtained from the outlet that was covered in the study. The published data 

corresponds to market inflow of electronics whereas the study result corresponds to sales 

data and household owning.       

Table 4.3: E-waste generation in different countries 

Country E-waste  
(kg/capita/year) 

Country E-waste  
(kg/capita/year) 

Bangladesh 1.19 Japan 21.49 

Pakistan 1.68 Denmark 22.43 

India 2.25 Sweden 24.86 

Srilanka 3.57    Netherlands 25.2 

Bhutan 3.79 UAE 29.28 

China 5.36 The U.S. 29.78 

Saudi Arabia 15.19 Norway 33.14 

  

 

Figure 4.1: Generation of e-waste in different countries in the world (StEP, 2005). 
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4.3 COLLECTION SYSTEM 

Most of the urban centers in Bangladesh have limited access to garbage collection 

vehicles and thus door to door collection is not practiced by the municipalities. From 

questionnaire survey it is found that street hawkers in our country collect main portions 

of e-waste along with other garbage. No organization has been established to collect and 

recycle e-waste. This view is almost similar with some other Asian countries. There are 

no government initiatives to collect e-waste. But in European countries and United 

States some organizations like Earth Protection Services, Free Geek, Gen Tech etc. are 

involved in collection, recycle and disposal system of e-waste. 

If the collection system of e-waste is compared with solid waste it is found that the 

waste that reaches the bins or designated accumulation places are collected and 

transported to final disposal in open dumping sites or low lying areas by municipal 

cleaners and by the fleet of a number of vehicles available at different urban centers. 

These include solid waste from residential, commercial and industrial areas. The 

hazardous portion of hospital waste from selected hospitals are collected separately but 

taken to the same disposal sites. In case of e-waste street hawkers scavengers or 

municipal cleaners all of them collect e-waste and sell those to vangari shops. From 

these shops scrape dealers take it to secondary vangari shops for dismantling and finally 

goes to specific industries. 

4.4 IDENTIFICATION OF E-WASTE HOT SPOTS AND ITS 

CHARACTERSTICS 

One of the major objectives of the study was to select e-waste hot spots in Dhaka city. 

Nimtoli, Chankherpul, Islambag, Stadium market, Kamragichor, Jinjira are the major 

sectors that directly deal with e-waste in Dhaka city. Chankherpul is one of the largest 

sector where huge amount of e-waste is dismantled everyday .Few amount of e-wastes 

are also dismantled in Segunbagicha and Notunbazar .Besides those Islambag, 

Becharamdauri, Mredhabari deals with specific items such as plastic, copper and glass 

respectively. Dismantling of e-waste is also done in the periphery of Dhaka city such as 
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in Jinjira , Waiz ghat ,Dholaikhal, Kamragicchor, Dholai par where water from 

Buriganga river is available at nearby location .Major characteristics of the hotspots are 

described below. 

4.4.1 Main source 

Most of the shops in different recycling markets of Dhaka are established in last 7-8 

years and they are handling mainly personal computers & related accessories such as 

UPS, televisions and refrigerators etc. The exponential growth and use of personal 

computers and their rapid obsolesce has led to the growth of these recycle shops. Thus it 

is found that television; computer and related accessories are the main source of in house 

e-waste in Dhaka city. 

4.4.2 Low wages 

Workers in most of the recycling shops are receiving monthly wage of approximately 

3000-4000 BDT working for 10-12 hours daily. They are getting much less wage than 

the day labors for this unhealthy and hazardous job. 

4.4.3 Inefficient recycling process 

Most of the workers in the shops are using piler, hammer, chisel, screwdriver as a tool to 

break down e-wastes. Sometimes they burn them to recover valuable material resulting 

in polluting the surrounding environment. If modern technology is used in recovering 

then this work can be done more efficiently and in a environment friendly manner. The 

inefficiency in recycling is also resulting into higher quantity of scraps. 

4.4.4 Ignorance regarding hazard of e-waste 

Workers and owners of the shops don’t think that recycling e-waste is hazardous at all. 

The lack of visibility of toxic material in e-waste by naked eyes is making them believe 

that they are non toxic. As most of the people engaged in recycling are not well educated 

or sometimes even uneducated so they don’t have any idea about health or hygiene . 
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 4.4.5 Employment of child labor 

During the study it is observed that most of the people engaged in dismantling of e-

waste are young aged mostly of 18 to 25 years as children and boys easily agree to work 

at a very low wage.   

4.4.6 Awareness level of people involved in e-waste management. 

As people involved in e-waste management are mostly illiterate they don’t have much 

idea of health hazards of toxic substances present in e-waste. They rarely adopt any 

personal safety measures for example hand gloves, gas masks, safety goggles and boots 

during dismantling of e-waste. Nor even they are concern about the environment 

pollution. Figure 4.2 shows awareness level of the people directly involved in this sector 

their health status as well as their concern regarding e-waste. 

 

Figure 4.2: graphical presentation on health condition and awareness level of workers 
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4.4.7 Re import of e product. 

During the survey it is also revealed that some part of the e-waste such as motherboard 

of pc and printed circuit board are again exported to China and India which is illegal. 

4.4 RECYCLING SYSTEM 

There is a difference in recycling of e-waste in Bangladesh and some other developed 

countries Land filling is the main process of recycling in developed countries but in 

Bangladesh very negligible portion of e-waste is used for land filling. Every parts of e-

waste have its own recycling system. 

Plastic parts of e-waste is processed and recycled in Islambag. The new products 

produced after recycling is used by the inhabitants. The same process is applicable for 

PVC also. These are recycled in Islambag and new cable cover is produced in regional 

cable industries The whole recycling system of plastic is shown in figure 4.3 a.  

Electric wire goes to Becharamdeauri where copper is extracted and sold to metal 

industries. Glass parts are sent to Meradabari and Matuil from where these are sent to 

glass industries. Lead extracted from battery is purchased by the local battery industries 

to produce new batteries.  

PCB is the valuable parts of e-waste because of its different metal contents. In China, 

India and Pakistan open burning of PCB is done to extract lead, copper, gold etc. Much 

of the work to remove chips from circuit boards is done for the ultimate purpose of 

removing precious metals. This is most often done by a very primitive process using 

acid baths. But in Bangladesh very few amount of people know about the contents of 

PCBs. Moreover the acid required to extract these metals is also unavailable. This type 

of dismantling of e-waste is not exercised here 
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Figure 4.3 a: Flow chart of plastic waste recycling in Dhaka city 

 

According to the description of some members of “Bohumukhi samabai samity ,PCBs 

are sold to some Chinese traders. Due to low market price, PCBs in many areas are 

thrown to dustbin.  

 

4.6 MAPPING OF E-WASTE RECYCLING PROCESS   

Accumulation of e-waste in Dhaka city is mainly vangari shop oriented. Most of the 

house hold e-waste directly go to the nearby vangari shops through hawkers and 

sometimes from dustbin through scavengers. These are the primary e-waste collection 

centers. These shops sell the collected waste to the secondary accumulation places. 
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Institutional or organizational e-waste directly goes to the secondary accumulation 

places. Electronic repairing shops are a large source of e-waste. Their collection also 

goes to the secondary shops through hawkers and sometimes through agent .Initial 

sorting, segregation and dismantling of e-waste starts in secondary shops. After 

separation each single item has its own process of recycling on specific area. The entire 

cycle of recycling is shown in figure 4.3 b. 

 

Figure 4.3 b: Flow chart of e-waste recycling in Dhaka city 
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4.7 ENVIRONMENTAL IMPACT DUE TO E-WASTE DISPOSAL  

 

Environmental pollution due to e-waste in Bangladesh is lower than those of neighbor 

countries like China, India and Pakistan. Since Bangladesh is a low lying country so 

there could be a possibility of contamination of ground water and surface water bodies 

due to heavy metals and toxic substances of e-waste which is happening in most of the 

developed countries. But land filling which is one of the most adopted processes of 

recycling of e-waste is not practiced here. Plastic, glass, PVC and wire all of them are 

recycled to new products in industries. Open burning of e-waste was previously 

exercised here in a very small scale which causes serious air pollution. Such case was 

found in Waizghat where battery waste were burned in open sky near the river 

Buriganga thus causing serious soil and water as well as air pollution. From the field 

survey very few areas have been found as in photo 4.1 which can be compared with the 

Photo 4.2 and 4.3 of other countries.  

   

 

 

 

 

 

 

 

 

 

Photo 4.1: Open burning of baterry waste beside the river Buriganga 
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If plastic waste recycling sector in Islambag is considered, very unhygienic 

environment of vangari shops were observed. Before melting, plastic waste is washed 

in nearby water body such as in Buriganga river which is shown in photo 4.4. This is 

polluting the river water. In plastic industries where raw materials are melted, huge 

amount of gas is emitted. So workers in that place and the inhabitants remain in great 

endangered environment. In chankher pul huge amount e-waste is dismantled everyday 

and soil is polluted thereby. 

. 

Photo 4.2: Child of wire-burning village 
eating an apple in his “backyard”- A 
landscape of ash and toxic residues 
(BAN, 2002). 

Photo 4.3: Very typical on-street e-
waste dismantling operation in Guiyu 
(BAN, 2002) 
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Photo 4.4: Washing and drying o f plastic waste in Islambag beside the river. 
 

Battery waste in Waizghat is washed in Buriganga river. So different metal like lead, 

cadmium, nickel, arsenic and acid like sulphate, nitrate are mixed with Buriganga river 

water in a significant quantity. Thus battery waste is polluting Buriganga river water 

(photo 4.5) by increasing the heavy and toxic metal content as well as sulphate, nitrate. 

  

Photo 4.5 Pollution of the river Buriganga due to battery waste. 

 

The Table 4.4 and 4.6 expresses the experimental values of different heavy metal 

content present in water samples collected from Buriganga River near Islambag , 

Chankherpul, Waizghat and elements present in soil sample collected from 

Chankherpul, Islambag and Waizghat respectively. Moreover it is required to mention 

that waste from nearer many cottage industries is also disposed in this river. So it is 

difficult to say that the value of different parameters found in laboratory test is only due 
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to the pollutant from e-waste.but e-waste do play a significant role in deteriorating the 

river water quality. 

Graphical representation of test results of water and soil samples are also presented here 

in figure 4.4 and 4.5. Large amount of existence of iron, lead, cadmium, copper and 

chromium were observed in river water collected from the nearby e-waste hotspots. 

Heavy metal content of soil collected from those hotspots is also very high. Form the 

bar chart of test results it is revealed that heavy metal content of both water and soil 

follows a decreasing trend from 2008 to 2014 for Waizghat. This is because open 

burning of battery waste on the river side near Waizghat has already stopped.  

Table 4.4: Experimental values of different elements in water samples 

Islambag 
Elements 2008 2009 2013 2014 2014 

Iron (ppm) 10.15 0.44 0.8 6.5 29.5 

Pb (ppm) 2.794 0.716 0.025 1.298 0.211 

Cd (ppm) 0.002 0.014 0 0.006 0.001 

Cu (ppm) 0.192 0.477 0.052 1.015 0.604 

Cr (ppm) 0.038 0.284 0.014 0.077 0.055 
 

Waizghat 
Elements 2008 2009 2013 

Iron (ppm) 1.64 0.54 0.48 

Pb (ppm) 0.175 0.304 0.011 

Cd (ppm) 0.001 0.019 0 

Cu (ppm) 0.031 0.313 0.016 

Cr (ppm) 0.035 0.337 0.032 
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Chankherpul 
Elements 2008 2009 

Iron (ppm) 3.06 0.36 

Pb (ppm) 0.127 0.088 

Cd (ppm) 0.001 0.018 

Cu (ppm) 0.051 0.381 

Cr (ppm) 0.01 0.162 
 

 

 

 

Figure 4.4 Graphical representation of water sample test results. 
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Table 4.5 Standard for  several water quality parameters  

 Inland Surface 

water 

Drinking Water 

Parameter Bangladesh 

standard (mg/l) 

Bangladesh 

standard (mg/l) 

WHO standard 

(mg/l) 

EPA standard 

(mg/l) 

USPHS 

standard (mg/l) 

Fe 2 0.3-1.0 0.3 0.3 0.3 
Cu 0.5 1 1.5 1.3 1 
Pb 0.1 0.05 0.05 0.015 0.05 
Cr 0.5 0.001 0.05 0.01 0.05 
Cd 0.05 0.005 0.01 0.005 0.01 
 

Table 4.6: Experimental values of different elements in soil samples  

Chankherpul 
Elements 2008 2009 2013 2014 2014 2014 

Iron (ppm) 169520 19000 37200 40000 200000 58000 
Pb (ppm) 413.3 1384.3 6821 1843 6101 10335 
Cd (ppm) 2.4 12 15.4 0.9 2.3 1.3 
Cu (ppm) 6028 890.3 13837 10338 74340 17675 
Cr (ppm) 154.2 215 33.2 43.1 72.2 39.8 

 

Islambag 
Elements 2008 2009 2013 2014 2014 

Iron (ppm) 61000 12000 32500 25000 160000 

Pb (ppm) 1081.4 735.9 1413 5309.4 387.3 

Cd (ppm) 36.2 1.7 6.6 4.3 1.4 

Cu (ppm) 30448 64 7771 35574 6473 

Cr (ppm) 1024.7 26.7 82.8 82.3 1045.3 
 

Waizghat 
Elements 2008 2009 2013 

Iron (ppm) 12111 260 48 

Pb (ppm) 1734.5 273 1.1 

Cd (ppm) 19.3 5.4 0 

Cu (ppm) 352.3 140.1 1.6 
Cr (ppm) 11.3 56.8 3.2 
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Figure 4.5 Graphical representation of soil sample test results. 

Table 4.5 represent the Bangladesh standard value for both drinking water and inland 

surface water for several water quality parameters for detecting water pollution.Some 

standards of other countries as well as guidelines are also mentioned here.By comparing 

the  standard values with the test results it is observed that iron , lead and cromium in 
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water has exceeded the limit .Copper is merginally within the limit and cadmium is still 

within the tolerable limit. Several soil quality standards are also mentioned in  table 4.7. 

Test results of soil samples indicates an increasing trends in the heavy metal content of 

the soil of e-waste hotspots .Being a low lying region there is a possibility of leaching of 

heavy metal into ground water during monsoon .At the same time there is a high risk of 

pollution of surface water bodies as monsoon water may wash out the surfaces of the e-

waste hotspots and falls into the nearby rivers. 

 

Table 4.7: USEPA standard for heavy metal in soil. 

Element USEPA standard for common range of 
heavy metal (ppm or mg/kg) 

Average concentration 
(ppm or mg/kg) 

Iron(Fe)     
Lead(Pb) 2-200 10 

Cadmium(Cd) 0.01-0.7 0.06 
Copper(Cu) 2-100 30 

Chromium(Cr) 1-1000 100 
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CHAPTER V 

CONCLUSIONS AND RECOMMENDATIONS 
 
 

5.1 CONCLUSIONS  
 
E-waste is one of the fast growing waste streams in the modern world because of rapid 

technological progress and decreasing lifespan of a single electronic device. The major 

objectives of this study was to collect information of e-waste, its source of generation, 

collection system, flow pattern of recycling system, condition of people involved with 

handling and environmental pollution at different stages. Estimation of e-waste in 

Bangladesh and comparison with some other countries were also the main tasks. To 

fulfill the objectives of this study detailed field and questionnaire survey and statistical 

analysis for estimation of e-waste was done. Some laboratory tests of water & soil were 

also performed to determine environmental pollution. Finally the following conclusions 

can be drawn: 

 

 The direct study on Dhaka City shows that e-waste generation is 0.26 kg per 

capita in 2013. On the other hand from the statistical analysis per capita e-waste 

generation per year in urban areas of Bangladesh has been found 0.15 kg per 

capita in 2013 from scenario: 1, from scenario: 2 it has been found 0.016 kg per 

capita and from scenario: 3 it has been found 0.65 kg per capita. 

 

 Hawkers and scavengers are the main collectors of e-waste in the root level. 

Nimtoli, Chankherpul is the largest secondary e-waste accumulation centers in   

the city. Besides that there are very few areas in Elephant Road, Stadium market, 

Kodomtoli, Jinjira  , Kamrangi chor, Segun Bagicha  and Notun bazar where e-

wastes are accumulated and dismantled. 

 

 From the above study it is revealed that domestic electronic wastes generated 

mostly from home appliances are fully recycled .Most of the elements of e-waste 
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has its own recycling process such as plastic, PVC are recycled using local 

technique. Metal, wire, glass etc. are recycled in industries. But some other 

elements like printed circuit board (PCB) and some elements from Cathode ray 

tube (CRT) which cannot be recycled are thrown to dustbin .This is because 

procedure of extraction of valuable metals from PCB (Acid bath) is not exercised 

here. But there are few agents who export those PCBS to foreign Countries.  

 

 Land filling one of the major processes of disposal of e-waste is not exercised 

here. Open burning to recover valuable metal from e-waste is not exercised here 

in large scale. 

 

  Handling, breaking and melting of e-waste pollute soil and air of waste 

accumulation shops (vangari shops), recycling industries and the surrounding 

environment. On the other hand cleaning process of e-waste affects the quality of 

water of nearer water body.  

 

 According to the survey only 20% of the workers involved in e-waste 

dismantling sectors are aware of the toxicity of e-waste. About 80% people are 

agreed to spend few amount of their income to ensure safety (use of gas masks, 

goggles, boots, hand gloves etc) during working but the amount is very low. 

Survey also shows that 40% people faced accidents during working. 20% people 

became seriously ill during working and they need to hospitalize. 

 

 Test results of heavy metal content of water samples collected from the water 

body near to the e-waste hotspots (Chankherpul, Islambag and Waizghat) shows 

the existence of large amount of Iron, Lead, Cadmium, Copper and Chromium. 

Though it is difficult to say that the value of those parameters found in laboratory 

test is only due to the  presence of the pollutant from e-waste, but it is definite 

that e-waste do play a significant role in deteriorating the river water quality.  
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 Test results of soil samples also indicate significant existence of heavy metal 

content of the soil of e-waste hotspots. Being a low lying region there is a 

possibility of leaching of heavy metal into ground water during monsoon .At the 

same time there is a high risk of pollution of surface water bodies as monsoon 

water may wash out the surfaces and falls into the rivers.  

 

 Test results also reveal that heavy metal content of both water and soil follows a 

decreasing trend from 2008 to 2014 for Waizghat. This is because open burning 

of battery waste on the river side near Waizghat has already stopped. 

 

 According to this study almost 80% of e-waste generated by the developed countries are 

transferred to Asian and African non-developed countries. China and India are the two 

most vulnerable countries in Asia relative to e-waste because most of the e-waste 

generated by the US and European countries, are imported to these two Asian countries. 

Bangladesh is not being used as dumping spot of e-waste by the developed countries yet 

and the groups of e-waste recyclers have not grown here. So she is still in safe position 

from the threat of external e-waste. Source of e-waste is the internal obsolete electronic 

products and its generation is higher in urban areas than that of rural areas in Bangladesh 

 

5.2 RECOMMENDATIONS FOR FUTURE STUDIES  

 

Proper attention needs to be paid to the informal e-waste dismantling sectors so that in 

future it does not become a threat to the country. In this regard proper quantification of 

e-waste, advance and sophisticated waste collection and disposal system, logistics and 

legal frame work and a technical solution need to be developed and implemented. Since 

study on e-waste management in Bangladesh is new so to get the actual view throughout 

the country future study on this topic is very necessary. For future study the following 

recommendations can be considered. 

 Detailed investigation on different recycling industries can be done to 

evaluate the working process.  
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 Field and laboratory tests of soil and water sample collected from inside and 

outside of these industries may be effective to estimate the degree of 

environmental pollution. 

 Seasonal variation need to be accounted to identify the extent of pollution. 

 During the study soil sample is collected from the top surface of the e-waste 

dismantling sectors. Test on soil sample collected from several depths can 

help to prepare a soil profile of depth vs heavy metal content.   

 Water sample needs to be collected from upstream and down-stream point of 

surface water body near to the e-waste hotspot to identify the level of 

pollution. 

 Since there is a possibility of Bangladesh to be used as dumping spot by 

developed countries, so the statistics of imported or used or donated 

electronic products legally or illegally is also important. 

 

There is a wide range of means and measures to influence WEEE generation, 

management and impacts, ranging from restricting its generation through better design, 

enhancing recycling and reuse schemes, introducing market forces into waste through 

product stewardship programmes, and more use of classic 'end of pipe' solutions such as 

technically engineered landfills. Well established principles such as 'polluter pays', 

'prevention is better than cure' and the 'precautionary principle' have to be applied  by the 

Government, in the effort to strike a balance between maintaining the benefits of WEEE 

while minimising the environmental and human health costs of WEEE.  
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APPENDIX 1: GLOSSARY 
 
ARF  Advanced Recycling Fee 
ATSDR Agency for Toxic Substances and Disease Registry 
BAN   Basel Convention Network 
BAT   Best Available Technology 
BC   Basel Convention 
BEP   Best Practice 
CE   Communication Executive 
CRT   Cathode Ray Tube 
EC   European Community 
EC50, EC20  Effect Concentration (for 50% and 20% of the tested subjecs) 
EEE   Electronic and Electrical Equipment 
EPA  Environmental Protection Agency 
EPCEU European Parliament and the Council of the European Union 
ESM   Environmental Sound Management 
EU   European Union 
GNP   Gross National Product 
HTS  Harmonized Tariff System 
INFOSEC Information Systems Security 
LCD   Liquid Crystal Display 
LC50   Median lethal concentration; it defines the concentration of a toxic 

substance or radiation is the dose required to kill half of the members of a 
tested population. 

MSDS  Material Safety Data Sheets 
NGO   Non Governmental Organization 
OECD   Organization for Economic Co-operation and Development 
PAH  Polycyclic aromatic hydrocarbons 
PBB  Polybrominated biphenyls 
PC   Personal Computer 
POP  Persistent organic pollutants 
PKR  Pakistani Rupees 
P.R.O  Producer responsibility organizations 
PVC  polyvinyl chloride 
Recycling  Extraction of materials from a product in order to reuse them (UNEP, 
2006). 
RoHS   Restrictions of Hazardous Substances 
StEP   Solving the e-Waste Problem 
SVTC  Silicon Valley Toxics Coalition 
TCLP   Toxicity Characteristic Leaching Procedure (US EPA Method) 
UAE  United Arab Emirates 
UNEP   United Nations Environment Programme 
WEEE  Waste Electronic and Electrical Equipment 
WHO  World Health Organization 
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APPENDIX 2: DEFINITIONS OF E-WASTE 
 
Reference Definition 
EU WEEE Directive (EU, 2002) “Electrical or electronic equipment2 which is waste3… including 

all components, subassemblies and consumables, which are part 
of the product at the time of discarding”. Directive 2002/96/EC 
of the European Parliament and of the Council (January 2003), 
defines ten categories (see below). 

Basel Action Network (Pucket et al., 
2002) 

"E-waste encompasses a broad and growing range of electronic 
devices ranging from large household devices such as 
refrigerators, air conditioners, cell phones, personal stereos, and 
consumer electronics to computers which have been discarded 
by their users." 

OECD (2001) "Any appliance using an electric power supply that has reached 
its end-of-life." 

SINHA (2004) "An electrically powered appliance that no longer satisfies the 
current owner for its original purpose." 

StEP (2005) E-Waste refers to "…the reverse supply chain which collects 
products no longer desired by a given consumer and refurbishes 
for other consumers, recycles, or otherwise processes wastes." 

 
 
Categories of e-waste defined by the EU WEEE Directive (EU, 2002): 
1. Large household appliances 
2. Small household appliances 
3. IT and telecommunications equipment 
4. Consumer equipment 
5. Lighting equipment 
6. Electrical and electronic tools (with the exception of large-scale stationary industrial 
tools) 
7. Toys, leisure and sports equipment 
8. Medical devices (with the exception of all implanted and infected products) 
9. Monitoring and control instruments 
10. Automatic dispensers 
 
 
 
 
 

2 “electrical and electronic equipment” is defined as equipment which is dependent on electric currents or 
electromagnetic fields in order to work properly and equipment for the generation, transfer and 
measurement of such currents. 
3 “waste” is defined as any substance or object which the holder disposes of or is required to dispose of 
pursuant to the provisions of national law in force. 
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APPENDIX 3: QUESTIONNAIRE SURVEY 
 
Households: 

1. What types of electronic products they have and what are their prices? 

2. What are they doing with the damaged parts of electronic products? 

 

Repairing shop: 

1. What types of electronic products come?  

2. What types of electronic parts need to replace frequently? 

3. What category and amount of e-waste normally stored for sale? 

4. Where and when the e-waste is transferred/sold from repairing shops? 

5. What are the selling prices and quantity of different component of e-waste? 

6. To who e-waste is sold and from where they come? 

 

Vangari shop (secondary accumulation shop):  

1. How many workers work in vangari shop? 

2. What amount of e-waste is collected per day? 

3. What are the buying price and selling price and quantity of e-waste? 

4. With what types of materials different components of e-waste are mixed? 

5. Where and when the e-waste is transferred /  sold from vangari shops? 

6. What kinds of problems normally faced in Vangari business? 

7. What types of diseases the workers suffer from while working in vangari shops? 

8. What are the conditions of environment in vangari shops? 

9. Where do the owner of the vangari shop sale the useable electronic products?  

 

Secondary Vangari shop: 

1. What amount of plastic/glass/PVC/copper wire/battery comes from e-waste is 

collected per day? 

2. What is the name of categories of plastic/glass/PVC/copper wire/battery waste 

separated here? 
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3. What are the buying price, selling price and quantity of e-waste of those 

categories? 

4. What is their (plastic/glass/PVC/copper wire/battery waste) ultimate 

destination? 

5. What are the traders doing with printed circuit board (PCB)?  

6. What types of diseases the workers suffer from while working in secondary 

vangari shops? 

7. What are the conditions of environment in secondary vangari shops? 

 

Plastic industry: 

1. What amount of plastic e-waste comes every day? 

2. From where these come? 

3. How plastic e-waste is recycled? 

4. What are the conditions of environment in plastic industries? 

5. What types of health problem the workers face while working in plastic 

industries? 

6. What types of materials are made after recycling? 

 

Glass industry: 

1. What amount of glass e-waste comes every day? 

2. From where these come? 

3. How glass e-waste is recycled? 

4. What types of health problem the workers face while working in glass 

industries? 

 

Secondary market: 

1. How the electronic products are collected? 

2. What category and amount of electronic products normally stored for sale? 

3. What are the buying/selling prices of different categories of electronic products? 

4. Where the completely damaged parts are transferred? 
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APPENDIX 4:  QUESTIONNAIRE SURVEY ON 

ELECTRONIC-WASTE GENERATION STATUS OF DHAKA CITY 
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Item Quantity: Size/Spec.: 
Purchase 
condition: 

[A]    1st 
Hand [B]  2nd Hand [C]   Others:  

Purchased 
from: [A]  Shop [B]   Mechanic 

shop [C]    From relatives/friends/others 

Pu
rc

ha
se

 
H

is
to

ry
 

No of years served: [A]  0-3 
Years [B]   3-5 Years [C]   More:  

No of repair: [A]  One [B]    Two [C]    Three [D]  More: 

Se
rv

ic
e 

H
is

to
r

y Present 
condition: 

[A]  Very 
good [B]     Good [C]     Okay [D]     Poor 

M
ob

ile
 p

ho
ne

 

 

Notes:     

Item Quantity: Size/Spec.: 
Purchase 
condition: 

[A]    1st 
Hand [B]  2nd Hand [C]   Others:  

Purchased 
from: [A]  Shop [B]   Mechanic 

shop [C]    From relatives/friends/others 

Pu
rc

ha
se

 
H

is
to

ry
 

No of years served: [A]  0-5 
Years [B]   5-7 Years [C]   7- 10 

Years [D]  More: 

No of repair: [A]  One [B]    Two [C]    Three [D]  More: 

Se
rv

ic
e 

H
is

to
r

y Present 
condition: 

[A]  Very 
good [B]     Good [C]     Okay [D]     Poor 

A
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ne
r 

 

Notes:     

Item Quantity: Size/Spec.: 
Purchase 
condition: 

[A]    1st 
Hand [B]  2nd Hand [C]   Others:  

Purchased 
from: [A]  Shop [B]   Mechanic 

shop [C]    From relatives/friends/others 

Pu
rc

ha
se

 
H

is
to

ry
 

No of years served: [A]  0-5 
Years [B]   5-7 Years [C]   7- 10 

Years [D]  More: 

No of repair: [A]  One [B]    Two [C]    Three [D]  More: 

Se
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e 

H
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to
r

y Present 
condition: 

[A]  Very 
good [B]     Good [C]     Okay [D]     Poor 

M
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-O
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Notes:     
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Do you have any old 
unused / out of service 
electronic product at 
home? 

[A]  Television  (       )    [B]   Refrigerator  (      )  [C]  Computer  (       
)   [D]  AC (     ) 
 

[E] Mobile phone (      )   [F] Music players (    )  [G]  Micro-oven  (      
) 

What do you do with old 
electronic products: 

[1] Resell  to  -- [A] Repair  shops   [B] Old product buyers (Bhangari) 
 

[2] Through it out to – [A] Dustbin  [B] Road side  [C]  Open space 
 

[3] Store it at home for – [A] For kids play  [B] Nothing to do  

Do you think that old unused/ out of service electronic 
products are threatening to the environment?    [A]      Yes                 [B]    No 

E
-W

as
te

 In
fo

rm
at

io
n 

What should be done to deal with the 
old unused/ out of service electronic 
products? 

[A]  Recycle         [B] Reuse       [C] Dumping with 
household waste   
 

[D]  Specially dumped  [E]  Do nothing 
Comments of the interviewer : 
 
 

Date & time of interview:  Name & Signature: 
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APPENDIX 5: Questionnaire Survey on owner of E-waste recycle Shop 
 

Interviewer’s Name----------------------------------------------------   City----------------------
----- 
 
Date of interview--------------------------------------------------------- Location----------------
----- 
 
1. Name: 

 
2. Age: 
 
3. How long have you been in this business? 

Ans. 
 
4. How many employees do you have? 
 
Ans. 

 
5. Monthly salary in taka of the employees? 

Ans. 
 
6. Total monthly expenditure in taka of your shop? 

Ans. 
 
7. Can you please name the kind of electronic products that you are selling, their 
average weight, purchase price, quantity price, quantity and selling price of each 
product? 
 
E-products     
Avg.Weight     
Purchase Price     
Quantity Purchased(per month)     
Selling price After repair     
Selling price of damage product     
 
8. From where do you buy the above mentioned product? 
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Ans. 
 
9. How do you recycle them? Please explain the process? 
 
Ans. 
 
 
10. What is your output after recycling? 
Ans. 
 
11. How do you sell them? 
Ans. 
 
12. What happens to the non salvageable or discarded materials? 
Ans. 
 
13. Do you think these segregation and recycling procedures of electronic products are 
safe? 
 
a.Yes. Please specify the reason--------------------- 
 
b. No. Please specify the reason-------------------------- 
 
14. DO you know e-waste contains many toxic chemicals which is harmful for the 
health? 
 
a. Yes. Please specify ------------------- 
 
b. No. 
 
15. Do you provide any instrument or tools to break the waste? 
Ans. 
 
16. Did you have any arrangement for the safety of your employee? 
 
Ans.  a. Yes please specify------------------ 
 
b. No 
 
17. Do you provide any medical allowance for your employee if he faces any accident 
during working? 
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Ans. 
 
18. a Would you like to spend some money on buying gloves ,boots, goggles helmet for 
the safety of the employee? 
Ans. Yes     No 
 
 18. b If yes then specify the amount (monthly). 
  Ans. 
 
19. After knowing the consequence of improper dismantling of e-waste what would you 
do to create awareness?  
Ans. 
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APPENDIX 6: Questionnaire Survey on worker of recycle Shop 
 

 
 
Interviewer’s Name----------------------------------------------------   City---------------------- 
 
Date of interview--------------------------------------------------------- Location---------------- 
 
1. Can you please name the kind of electronic products that you segregate, salvage or 
recycle? 
Ans. 
 
2. Please provide the following details about you 
1 Name  
2 Age  
3 Gender  
4 Educational Background  
5 Family Size  
6 Number of total Earning Member  
7 Number of Years in this profession  
8 Employment Detail (Permanent/Part-time)  
9 Payment basis(Daily/Weekly/Monthly)  
10 Working Hour  
11 Monthly Salary  
12 Other Benefits  
13 Monthly Medical Expense  
 
3. Please describe your job? 
Ans. 
 
4. Why did you choose this profession? 
Ans. 
 
5. What are the tools that you use for this job? 
Ans. 
 
6. Do you think these segregation and recycling procedures of electronic products are 
safe? 
 
Ans. a.  Yes. Please specify   ------------------ 
 

b. No. Please specify----------------- 
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7. Do you take any safety measures? 
 
Ans. 
8. Do you think that electronic waste contains toxic material? 
 
Ans. a. Yes .Please specify ---------------------------- 
 

   b. No.  Please specify---------------------------- 
 

9.a Did you suffer from any severe disease since you are working? 

Ans.          Yes    No 
 
9.b If  yes  then specify the disease or explain what happened? 
 
Ans. 
 
 9.c During your illness did you need to hospitalize yourself? 
 
 Ans. 
 

 10.Do you have any budget for expenditure on medicine from your monthly income? 
Ans.  
 
11. Any you get any help from the shop owner during your illness? 
Ans. 
 
12.a Did you face any accident or cut during working? 
 
Ans.   Yes   No 
 
12.b If Yes then explain? 
 
Ans. 
 
13.a Do you agree to spend some money from your monthly income to buy some relevant 
thing(gloves, boot ,helmet,  goggles) for you own safely? 
 
 Ans.  Yes   No 
 
13.b If yes then specify the amount. 
Ans. 
 
14.Please give us some suggestions to make your profession safe and comfortable ? 
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APPENDIX 7: MATERIAL COMPOSITION OF DIFFERENT 
ELECTRONIC APPLIANCES 
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Valuable Materials in e-waste 
Table presented in: Microelectronics and Computer Technology Corporation (MCC). 1996. 
Electronics Industry Environmental Roadmap. Austin,Tx MCC. 

 
 

Name Content Recycling Efficiency Use/Location 
 (% of total (current 

recyclability) 
 

 weight)   
Plastics 22.9907 20% includes organics, oxides other than silica 

Lead 6.2988 5% metal joining, radiation shield/CRT, PWB 

Aluminum 14.1723 80% structural,conductivity/housing,CRT, PWB, 

   Connectors 

Germanium 0.0016 0% Semiconductor/PWB 

Gallium 0.0013 0% Semiconductor/PWB 

Iron 20.4712 80% structural,magnetivity/(steel)housing,CRT, 

PWB 

Tin 1.0078 70% metal joining/PWB, CRT 

Copper 6.9287 90% Conductivity/CRT, PWB, connectors 

Barium 0.0315 0% in vacuum tube/CRT 

Nickel 0.8503 80% structural,magnetivity/(steel)housing,CRT, 

PWB 

Zinc 2.2046 60% battery, phosphor emitter/PWB, CRT 

Tantalum 0.0157 0% Capacitors/PWB, power supply 

Indium 0.0016 60% transistor, rectifiers/PWB 

Vanadium 0.0002 0% red phosphor emitter/CRT 

Terbium 0 0% green phosphor activator,dopant/CRT, PWB 

Beryllium 0.0157 0% thermal conductivity/PWB, connectors 

Gold 0.0016 99% Connectivity, conductivity/PWB, 

connectors 

Europium 0.0002 0% phosphor activator/PWB 

Titanium 0.0157 0% pigment,alloying agent/(aluminum) housing 

Ruthenium 0.0016 80% resistive circuit/PWB 
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Cobalt 0.0157 85% structural,magnetivity/(steel)housing,CRT, 

PWB 

Palladium 0.0003 95% Connectivity,conductivity/PWB, connectors 

Manganese 0.0315 0% structural,magnetivity/(steel) housing, CRT, 

PWB 

Silver 0.0189 98% Conductivity/PWB, connectors 

Antinomy 0.0094 0% diodes/housing, PWB, CRT 

Bismuth 0.0063 0% wetting agent in thick film/PWB 

Chromium 0.0063 0% Decorative, hardener/(steel) housing 

Cadmium 0.0094 0% battery,glu-green phosphor emitter/housing, 

PWB, 

   CRT 

Selenium 0.0016 70% rectifiers/PWB 

Niobium 0.0002 0% welding allow/housing 

Yttrium 0.0002 0% red phosphor emitter/CRT 

Rhodium 0 50% thick film conductor/PWB 

Platinum 0 95% thick film conductor/PWB 

Mercury 0.0022 0% batteries, switches/housing, PWB 

Arsenic 0.0013 0% doping agents in transistors/PWB 

Silica 24.8803 0% glass, solid state devices/CRT,PWB 
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CHAPTER I 

INTRODUCTION 

 

1.1 BACKGROUND 

Just below the glamorous surface of the benefits and wealth created by the technology 

revolutions looms a darker reality. Electronics manufacturing is the world’s largest and 

most rapidly expanding industry. This 21st century is called ‘The information age or 

digital age’. It has improved peoples life in many ways and electronic products have 

become part and parcel of our everyday life. Growing dependence on electronic products 

has given rise to a new environmental challenge - electronic waste or e-waste. E-waste is 

a collective terminology for the entire stream of old, end of life electronic product (EPA, 

1998). It is one of the fast growing waste streams in the industrial world. Improper 

dismantling and disposal of waste electronic products releases toxic and hazardous 

material such as lead, mercury, cadmium, brominated flame retardants and POPs 

(persistent organic pollutants) into the environment, that poses serious occupational and 

environmental threats (SVTC, 2002). Every year about 20 to 50 million tons of e-waste 

is generated worldwide (Siemers and Vest, 1999). Due to high recycling cost and 

negative environmental impact, most of the e-waste generated in the developed countries 

is illegally sent to the developing and underdeveloped countries where labor cost for 

dismantling of e-waste is very low and where environmental pollution is not a big 

concern (ILO, 2007). 

Bangladesh is a developing country with a population of 14.97 crores with a growth rate 

of 1.34 % (BBS, 2011).Country’s expenditure on information and communication 

technology is rapidly increasing. Expenditure on information, communication and 

technology (ICT) (% of GDP) in Bangladesh was reported at 9.04 % in 2008, according 

to World Bank, whereas in 2004 it was 2.41 % (WBI, 2012). The Mobile cellular 

subscriptions (per 100 people) in Bangladesh was last reported at 46.17 in 2010, 
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according to a World Bank report published in 2012 (WBI, 2012). But in 2004 it was 

2.01 per 100 people. About 3.5 million personal computer were recorded in 2006 (WBI, 

2012), whereas in 2004 it was 1.7 million. About 41- 43% of the total population 

enjoyed electricity supply in 2009 which has increased to about 60% after 2012 (BMoP, 

2013). Rising income and standard of living, falling prices of electronic products are 

enabling more people to afford more and more electronic products. Moreover, rapid 

technological progress resulted not only in a multitude of new electronic products but 

also reduced their life span. Now a days products become obsolete faster than before, 

thus increasing e-waste (SVTC, 2002).  

Today, electronic goods like televisions, personal computers, computers peripherals, 

audio and stereo equipments, VCRs, DVD players, video cameras, telephones, fax, copy 

machines, cellular phones, wireless devices and household appliances such as washers, 

dryers, refrigerators, and toasters are becoming widespread in homes and ubiquitous 

throughout business organizations. Most of those electronic products contain different 

types of elements, including valuable components (gold, silver, platinum, etc) as well as 

hazardous materials (cadmium, chromium mercury, lead, brominated flame-retardants, 

etc). Apart from these, computers, printers and other equipment contain sophisticated 

blends of plastics. These materials are complex and difficult to recycle in an 

environmentally sound manner even in developed countries. The recycling of e-waste 

requires sophisticated technology and processes, which are not only very expensive, but 

also need specific skills and training for the operation.  

The developed world, however, finds it more convenient and also economical to export 

e-waste to the third world countries, rather than managing and incurring high 

environmental and economic cost. So trade in e-waste is camouflaged and is a thriving 

business in some Asian countries like India, Pakistan, China conducted under the pretext 

of obtaining ‘reusable’ equipment or ‘donations’ from developed nations.  

An informal sector for dismantling in house e-waste has already been established in 

Dhaka city. In some areas of Dhaka specially Islambag, Chadnighat, Waizghat, 
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Urdhuroad, Mredhabari Chankharpul, Chakbazar, Nawabpur , Dholaikhal ,Notunbazar, 

Dholai-par, Jinjira and Kamrangi-chor hundreds of people are dismantling e-waste in a 

very unhygienic manner, sometimes burning them in open fire for material recovery thus 

polluting air and soil, sometimes washing them in nearby waterways and polluting 

water. Improper dismantling poses a serious threat to the workers and community living 

around those areas. Bangladesh is still in a safe position regarding exported e-waste as 

the hidden escape valve (path of exporting e-waste from the developed nation to the 

developing and underdeveloped countries) has not yet opened for Bangladesh. Emphasis 

must be paid to domestic e-wastes only. 

The highly toxic chemicals found in the different components of electronic products can 

contaminate soil, groundwater and air, as well as affect the workers of the unit and the 

community living around it. Moreover, the workers in e-waste recycling operations may 

face dangerous working conditions where health and environmental conditions are 

compromised. Hence there is a clear reason to be concerned about the processes and the 

technology in practice and the existing disposal practices of e- waste in Bangladesh. An 

assessment of the above is very important as only then can interventions be suggested to 

check the polluting systems of recycling and give viable options for better management 

of e- waste.  

Proper attention needs to be paid to the informal e-waste dismantling sector so that in 

future it does not become a threat to the country. In this regard proper quantification of 

e-waste, advance and sophisticated waste collection and disposal system, logistics and 

legal frame work and a technical solution need to be developed and implemented 

The study has been conducted to effectively bridge the gaps in understanding the 

knowledge of electronic scraps and its recycling technology. It involves the study of the 

market, nature and present practice of reprocessing of e-waste components, experimental 

result of heavy metal content of soil and water sample of some e-waste hotspots and 

estimation of e-waste generated in Bangladesh. It further gives some recommendations, 

which will be effective for study in respect of e-waste management. 
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1.2 OBJECTIVES OF THIS STUDY 

E-waste management system is new in Bangladesh. Though the volume of e-waste 

material is increasing due to increasing rate of consumption of electronic products, its 

harmful effects on environment and on public health are not well known by the people 

and the necessity of recycling some these wastes has not even felt both in private and 

Government level. There is no industry that follows the international standards to 

recycle e-waste and dispose harmful ingredients properly. To provide a better 

understanding of the current process of e-waste recycling and infrastructure available for 

e-waste management in Dhaka city the following objectives would be fulfilled in this 

study. 

a. To identify the current situation of domestic e-waste in Dhaka city. The study focuses 

on three electronic products-television, refrigerator and computer. 

 b. To identify the e-waste hotspots in Dhaka city on the basis of direct interview with 

the people involved in collection and further distribution of end of life electronic 

equipments or their damaged part from several major outlets (Elephant road and IDB 

and Stadium market) of Dhaka city.  

c. To assess the environmental condition of the hotspots based on questionnaire survey 

and experimental result of soil and water sample of three e-waste hotspots on some 

selected environmental parameters such as Lead, Chromium, Cadmium, Copper and 

Iron. 

d. To map the e-waste recycling process in the informal sectors of Dhaka city. This 

includes identification of the route of collection, dismantling and disposal of domestic e-

waste in the city. 

e. To understand the awareness level of the actors involved in the management of 

domestic e-waste mostly for home appliances.             
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1.3 OUTLINE OF METHODOLOGY  

Calculation of E-waste has been conducted using two methods: 

1. Statistical data analysis 

2. Direct survey data analysis 

Statistical data analysis 

Statistical analysis for the estimation of e-waste will be based on the concept of end of 

life electronic appliances and their life cycle data analysis (Manalac, 2004). 

Mathematically if Pj is the probability of disposal of an electronic appliance in jth year 

after sale such that ∑j (Pj) = 1 and Si are the sales for year i then total end of life 

appliances N in any year j is given by  

Nj =∑ Si (Pi-j+1) 

If B is total e-waste at time t = 0 or  base line data which represents the appliances which 

are presently owned regardless of their date of purchase then total e-waste at a certain 

time t is                                          

Nj =∑ Si (Pi-j+1) + B (Pj). 

• For the above calculation households are classified according to monthly income 

based on the report of household income and expenditure survey of BBS, 2011.  

• Questionnaire survey to 200 household of different income group regarding 

ownership of particular electronics, their life span and access to electricity.  

• Information on yearly sales from large dealers of electronic appliances and sales 

centers in the city (IDB, Elephant Road and Stadium market) for the year 

2011,2012 and 2013 

 

Direct survey data analysis 

• E-waste hotspot selection based on preliminary survey in Dhaka city 

• Questionnaire survey to the e-waste hotspots for direct estimation of e-waste 

generated in those area  
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• Two different questionnaire one for the shop owner and the another for the 

workers to determine the present environmental condition , health & hygiene 

safety issues and awareness level of people 

•  For assessment of water quality for some environmental parameters such as 

Lead, Chromium, Cadmium, Copper and Iron surface water is collected in 2008, 

2009, 2013 and 2014 during the dry season specifically from nearby water bodies 

of e-waste dismantling sectors (Water from Buriganga River near Waizghat and 

Islambag and storm sewer for Chankherpul). 

•  Soil samples one from each hotspot is also collected in 2008,2009,2013 and 

2014 for assessing the soil quality for the same parameters 

• For identification of route of e-waste recycling, data and information will be 

collected from direct survey to the informal sectors of Dhaka city.  

1.4 ORGANIZATION OF THIS THESIS 

Chapter 1:     includes background, objectives and outline of this methodology. 

                    Chapter 2: includes literature review covering definitions of e-waste, its elements 

and hazards, worldwide growth and handling of this waste by the developed countries. 

Condition of e-waste, it’s trading and hazardous recycling system exercised in China, 

India and Pakistan. Also its management and regulations has been described here. 

                   Chapter 3: includes investigation and detailed survey, experimental and statistical 

analysis 

                   Chapter 4: presents analysis on results obtained in this study and a general discussion on 

the findings of this study 
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                   Chapter 5: identifies precious conclusions and provides a number of recommendations 

for future studies. 

References: Provides a list of relevant publications and reports, which may be useful for 

any future study in this context. 

Appendices: Provides glossary, some definitions, questions that asked in questionnaire 

survey and tables. 
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CHAPTER II 

LITERATURE REVIEW 

 

2.1    INTRODUCTION 

E-waste is the most rapidly growing waste in the world. It is a crisis not only of 

quantity but also of toxic ingredients such as lead, beryllium, mercury, cadmium, and 

brominated flame retardants that pose both occupational and environmental threat. But 

electronic industry, government and consumers have taken small steps to deal with this 

looming problem. 

This chapter contains the definition of e-waste, its elements, generation and 

management systems in global context. It also includes the condition of some neighbor 

countries like China, India, and Pakistan relative to e-waste.  

  

2.2   DEFINITION OF E-WASTE 
E-waste encompasses a broad and growing range of obsolete electronic devices, from 

large household appliances such as refrigerators and air conditioners, to cellular phones 

and consumer electronics television set, music appliances, electronics form industrial 

sources and mobile phones to computers and copy machines. Whereas once consumers 

purchase a stereo console or television set with the expectation that it would last for a 

decade or more, the increasingly rapid evolution of technology has effectively rendered 

everything disposable. Consumers now rarely take broken electronics to a repair shop 

since buying a replacement is often cheaper and more convenient. The average life span 

of a computer has shrunk from four or five years to two years. Data from recycling 

collections have revealed that more than 50 percent of turned-in computers are in good 

working order, but are discarded to make way for the latest technology. Such a throw-

away ethic results in a massive increase in corporate profits, particularly when the 

electronics industry does not have to bear the financial burden of downstream costs. In 

common speech in industrialized countries, “e-waste” is regarded as being an electrical 

or electronic device, which has no further economic value to the user. However when 
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an electrical or electronic device becomes useless for the primary user it can still have a 

value for the next holders. The owner can sell it and then it follows a chain where it is 

reused, recovered or finally disposed of. Consequently, “e-waste” is a very difficult 

term to define. At this stage there is no generally accepted definition for the term “e-

waste” (Widmer, 2005). Attempts to define the term have been performed by several 

authorities and authors. The European Parliament and the Council of the European 

Union (EPCEU, 2003) provide some definitions of e-waste and different categories of 

e-waste are defined by the European Union waste electrical and electronic equipment 

(EU WEEE) Directive which are listed in Appendix 2. In this study e-waste is referred 

to as "Any appliance using an electric power supply that has reached its end-of-life” as 

it is defined by the Organization for Economic Co-operation and Development 

(OECD), 2001. E-waste is a controversial issue discussed on a global scale and features 

several risks and opportunities 
      The risky part of e-waste is that it contains over 1,000 different substances and metals.      

Many of these substances and metals are toxic. According to Widmer (2005) hazards 

such as lead, mercury, arsenic, cadmium, selenium, hexavalent chromium and flame-

retardants are present in casings and circuit boards. The printed circuit boards (PCB) 

contain polychlorinated and polybrominated biphenyls that create dioxin when burned. 

All these hazardous substances can threaten human health and the environment unless 

they are disposed of properly (Li, 2006). Corresponding to Silicon Valley Toxics 

Coalition (SVTC), 2002 “About 70% of heavy metals (including mercury and 

cadmium) found in landfills come from electronic discards”. According to a report of 

the European Commission, 40 percent of the lead found in landfills derives from 

consumer electronics [Commission of the European Communities (CEC), 2000].  

Thus e-waste is a double-edged sword. On one hand, valuable materials can be 

recovered economically through which natural resources can be saved, on the other 

hand, the risks of hazardous substances being released in the environment when not 

processed properly can cause serious damage to the human health and the environment. 
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2.3 CLASSIFICATION OF E-WASTE  

According to the WEEE directive: 

• Large household appliances (ovens, refrigerators etc) 

• Small household appliances (toasters, vacuum cleaners etc) 

• Office &communication appliances (PCs, printers, phones, faxes 

etc) 

• Entertainment electronics  (TVs, LCDs, portable CD players etc.) 

• Lighting equipments (mainly fluorescent etc.) 

• E-tools (drilling machines, electric lawnmowers etc) 

• Sport & leisure equipments (electronic toys, training machines etc.) 

• Medical appliances and instruments  

• Surveillance equipments  

• Automatic issuing systems (ticket issuing machines etc) 

2.3.1 Classification according to Source of E-Waste 

Electronic waste is generated by three major sectors in a country. 

• Individuals and small businesses  

• Large businesses, institutions, and governments 

• Original equipment manufacturers (OEMs). 

 

2.3.1.1 Individuals and Small Businesses  

Electronic equipments and computers in particular, are often discarded by households 

and small businesses, not because they are broken but simply because new technology 

has left them obsolete or undesirable. With today’s computer industry delivering new 

technologies an ‘upgrades’ to the market about every 18 months, the useful life-span of 

a personal computer has shrunk from four or five years down to two years. Often new 

software is incompatible or insufficient with older hardware so that customers are force 

to buy new ones. Due to legal exemptions in the definitions of solid and hazardous 
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wastes, household and small business users illegally allowed dumping their computers 

into their trashcans for disposal in the local landfill or incinerator. The only exceptions 

to that so far are in California and Massachusetts where landfill bans have been passed. 

Thus, the present legal loophole makes landfill disposal preferable.  In fact, if a 

consumer goes to a recycler, they most likely will be charged a front-end fee (for 

monitors). By avoiding recyclers altogether, and simply throwing it in dumpster, 

disposal of E-waste is no more costly than throwing away an orange peel. 

 

2.3.1.2 Large corporations, institutions, and government  

Large users upgrade employee computers regularly.  For example, Microsoft, with over 

50,000 employees worldwide (some of whom have more than one computer) replaces 

each computer about every three years.  By law it is illegal for these large users to 

dispose of computers via landfill and thus, this E- waste goes to the re-

use/recycling/export market. Some large companies lease their computers from leasing 

companies, who take back working and non-working computers at the end of contracts.  

Leasing companies take out hundreds or thousands of computers at a time and in turn 

resell them to brokers in the reuse/export markets. The volume of leased computers is 

huge in comparison to sales of new computers to corporations.   Even the federal 

government is now getting into leasing rather than buying computers which by law they 

cannot send to landfills.  

 

2.3.1.3 Original equipment manufacturers (OEMs) 

 OEMs generate E-waste when units coming off the production line don’t meet quality 

standards, and must be disposed of. Some of the computer manufacturers contract with 

recycling companies to handle their electronic waste. Other OEM’s are major handlers 

of their own waste exported. e.g. Hewlett Packard who has two recycling facilities, in 

California and Tennessee.IBM has started its own recycling program in New York. 
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2.4 CHEMICAL ELEMENTS IN E- WASTE 

 
Chemical elements in e-waste can be classified in three major categories  

i) Elements in bulk,which includes lead, tin, copper, silicon, carbon, iron 

and aluminium. 

ii) Elements in small amounts includes zinc, chromium, cadmium, mercury, 

iii) Elements in trace amounts contains germanium, gallium, barium, nickel, 

tantalum, indium, vanadium, terbium, beryllium, gold, europium, 

titanium, ruthenium, cobalt, palladium, manganese, silver, antimony, 

bismuth, selenium, niobium, yttrium, rhodium, platinum, arsenic, 

lithium, boron, and americium. Examples of electronic devices 

containing these elements are given in Table 2.1. 

Table 2.1: Name of different electronic devices containing different chemical elements 

Electronic devices Chemical elements 

Solder, CRT Monitors (Lead in glass), Lead-acid battery Lead 

Solder Tin 

Copper wire, Printed circuit board tracks Copper 

Nearly all electronic goods using more than a few watts of 

power (heatsinks) 

Aluminium 

Steel chassis, cases & fixings Iron 

Glass, transistors, ICs, Printed circuit boards Silicon 

Nickel & cadmium rechargeable batteries Nickel-cadmium 

Lithium-ion battery Lithium 

Plating for steel parts Zinc 

Connector plating, primarily in computer equipment Gold 

Smoke alarms (radioactive source) Americium 

1950s & 1960s transistorized electronics (transistors) Germanium 

Lead-acid battery Sulphur 

Steel, plastics, resistors. In almost all electronic equipment Carbon 

Fluorescent tubes (numerous applications), tilt switches 

(pinball games, mechanical doorbells) 

Mercury 
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2.5 WEEE RELATED CONCERNS, COMPONENTS AND SUBSTANCES  

A wide variety of materials, compounds and components are found in WEEE. The state 

of knowledge regarding types, amounts and potential dangers associated with these has 

improved considerably over the past decade, yet remains well below 100%. As a result, 

research and studies emanating from Europe, the USA and Australia typically 

recommends caution and vigilance for policy makers and industry with a view to 

minimising potential environmental problems associated with WEEE (e.g. Nordic 

Council of Ministers, 1995; Swedish Environmental Protection Agency, 2001; Five 

Winds International, 2001; Environment Australia, 2001; Enproc, 2001). Many studies 

also highlight methodological limitations associated with the research to date. 

 

2.5.1 Substances in WEEE  

The following discussions provide an overview of post consumer electronics in terms of 

product types and component present and reported concerns about toxic and/or 

hazardous substances. 

2.5.1.1 Lead 

Lead is used widely in batteries, in solders as an alloying element for machining metals, 

printed circuit boards, components, incandescent light bulbs, and weighting. Lead oxides 

occur in leaded glass in cathode ray tubes, light bulbs and photocopier plates, and in 

batteries. Lead-based solder (typically a 60:40 ratio of tin to lead), which is used to 

attach electrical components, represents the major solder type used in most EEE 

applications and typical motherboards have been reported to contain approximately 50 

g/m2 lead (Five Winds International, 2001). In CRTs, leaded glass provides shielding 

from X-rays generated during the picture projection process. Color CRTs contain 1.6 kg 

to 3.2 kg of lead on average (Microelectronics and Computer Technology Corporation, 

1996). A TV set glass contains about 2 kg lead (European Commission, 2000).The lead 

oxide in CRTs tubes constitutes the largest share of lead in WEEE, where it is present in 

the form of silicates. A light bulb contains between 0.3 and 1.0 g of lead in lead-tin 

solder and 0.5 to 1.0 g of lead silicates in the glass (on average 1.5 g lead in solder and 

glass). In Sweden this application amounts to the use of about 100 t of lead annually.  
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2.5.1.2 Mercury 

The global man-made release of mercury to the atmosphere is approximately 2000-3000 

tonnes per year. It is estimated that of the yearly world consumption of mercury 22% is 

used in EEE (AEA, 2004). Mercury is basically used in thermostats, sensors, relays and 

switches (on printed circuit boards and in measuring equipment and discharge lamps). 

Furthermore, it is used in medical equipment, data transmission, telecommunications, 

and mobile phones. In the EU, 300 tonnes of mercury are used in position sensors alone. 

 

2.5.1.3 Cadmium 

It is known that in Printed Circuit Boards cadmium occurs in certain components, such 

as chip resistors, infrared detectors and semiconductors (European Commission, 2000). 

Older types of CRTs contain cadmium. Furthermore, cadmium has been used as a 

stabiliser in PVC. Cadmium metal or powder is still used as part of the negative 

electrode material in nickel-cadmium (NiCad) batteries, as an electrodeposited, vacuum 

deposited or mechanically deposited coating on iron, steel, aluminium-base materials, 

titanium-base alloys or other non-ferrous alloys, and as an alloying element in low-

melting brazing, soldering and other specialty alloys (AEA, 2004). Cadmium oxide 

forms part of the negative cadmium electrode in nickel-cadmium batteries, and cadmium 

sulphide is found widely in CRT and electronic devices.  

 

2.5.1.4 Hexavalent chromium and barium compounds 

Very little information on the uses of hexavalent chromium in IT and telecom equipment 

exists in the literature. Hexavalent chromium is used in the plastics of personal 

computers, cabling and packaging. Chromium VI is typically used as a hardener or 

stabilizer for plastic housings and as a colorant in pigments. References to quantities of 

chromium VI in these components are poor (Five Winds International, 2001). The use 

that is occurring seems to be in trace amounts, between 0.2 and 0.3 grams per 

component. As a colour pigment, the European Union is moving to restrict the use of 

chromium VI. Hexavalent chromium may also be present on the surface of metal parts 
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that have been protected from corrosion with chromate conversion coatings - no 

references to quantities of Cr VI present in this application were found. 

 

2.5.1.5 Beryllium 

Beryllium metal offers a unique and incomparable combination of properties. It is one of 

the lightest structural materials available but is several times stronger than steel. It has 

excellent thermal conductivity, high electrical conductivity, good corrosion resistance, 

good fatigue resistance, high strength and good formability. Traditionally, copper-

beryllium alloys were used in motherboards on personal computers. Beryllium is rarely 

used in this form anymore, but its use in combination with copper as an alloy is 

increasing (Five Winds International, 2001). Beryllium improves the properties of 

copper contact springs because of its high strength, high conductivity and high elastic 

quality. Between 2 - 4% of these copper alloys is beryllium metal. Beryllium metal is 

sometimes overlooked as one of the components of concern in end-of-life electronic 

equipment. It is used amongst other things, in electrical insulators and resistors, 

microwave tubes, photographic equipment, rotating mirrors in laser printers, and both 

beryllium and beryllium oxide are used in heat sinks. 

 

2.5.1.6 Brominated flame retardants including PBDEs  

Brominated flame retardants (BFRs) are today regularly designed into electronic 

products as a means for ensuring flammability protection, which constitutes the main use 

of these substances. The three main groups of PBDEs, which are currently commercially 

available, are penta-, octa- and decabromodiphenyl ether. BFRs are used in a wide range 

of products including plastics, white goods, car interiors, carpets and carpet underlay, 

polyurethane foams in furniture and bedding. They occur in EEE in mainly four 

applications; PCBs, components such as connectors, plastic covers, and cables, and their 

use has increased markedly over the past two decades, with worldwide production over 

200,000 tonnes per year. According to a Danish estimation, WEEE represents about 

78% of the total content of brominated flame retardants in waste (European 

Commission, 2000).  
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Tetrabromobisphenol-A (TBBPA) is the largest volume brominated flame retardant in 

production today. It is used as a reactive (primary use) or additive flame retardant in 

polymers, such as epoxy and poly-carbonate resins, high impact polystyrene, phenolic 

resins, adhesives, and others. Its main use in EEE is as a reactive flame retardant in 

printed circuit boards.  
 

2.5.1.7 PVC 

Many different types of plastics are used in the manufacture of electronic equipment. 

PVC is ubiquitous in electronics, forming the structure of computer housings, keyboards 

and cables. Estimated quantities of PVC in different products range from 37.1 grams in a 

keyboard to a total of 314 grams in all of the cables connecting different component 

pieces together (for example, the cables connecting the monitor, mouse and keyboard to 

the CPU) (Five Winds International, 2001). 

The predominant use of PVC plastic in electronics is as a structural feature in plastic 

computer housings, keyboards and cables. PVC has good chemical resistance that 

original electronic equipment manufactures look for when designing durable products.  

2.5.1.8 Phosphors 

Phosphors are found in all CRT screens as well as fluorescent lights. Many phosphors 

used in CRTs contain zinc, although only small quantities of phosphors are used in 

electrical and electronic products. Some phosphors can contain terbium. However, little 

is known of terbium's toxicity. Some old monitors contain phosphors that include 

arsenic (Environment Australia, 2001). 



Chapter II 
 

17 
 

2.5.2 Toxic and Hazardous Substances in EEE 

At a product and substance specific level, work conducted by Five Winds International 

Five Winds International (2001) provides a relatively detailed overview of specified IT 

and telecommunications products (and components) and the presence of particular toxic 

and hazardous substances. The report provides this level of information across numerous 

relevant EEE products and components for the following substances: 

• Mercury 

• Lead 

• Cadmium 

• Beryllium 

• Hexavalent Chromium  

• Antimony 

• Brominated Flame-Retardants 

• Polyvinyl Chloride - PVC 

• Polychlorinated Biphenyls. 

 

2.6 HEALTH HAZARDS IN E-WASTE 

E-waste contains  toxic substances such as 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 brominates 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. Due to 

the hazards involved, disposing and recycling E-waste has serious legal and 

environmental implications. When Computer waste is land filled or incinerated, it poses 

significant contamination Problems. Landfills leach toxins into groundwater and 

incinerators emit toxic air pollutants including dioxins. Likewise, the recycling of 

computers has serious occupational and environmental implications, particularly when 

the recycling industry is often marginally profitable and often cannot afford to take the 
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necessary precautions to protect the environment and workers health 

 

2.6.1 Lead  

The negative effects of lead are well established and recognized. It was first banned 

from gasoline in the 1970s.Lead causes damage to the central and peripheral nervous 

systems, blood systems, kidney and reproductive system in humans.Negative effects on 

children’s brain development are well documented. Lead accumulates in the 

environment and has high acute and chronic effects on plants, animals and micro-

organisms. The main applications of lead-in computers are: glass panels and gasket 

(frit) in computer monitors (3-8 pounds per monitor), and solder in printed circuit 

boards and other components.  

 

2.6.2 Cadmium:  

Cadmium compounds are toxic with a possible risk of irreversible effects on human 

health, and accumulate in the human body, particularly the kidneys. Cadmium occurs in 

certain components such as SMD chip resistors, infra-red detectors, and semiconductor 

chips. Cadmium is also a plastics stabilizer and some older cathode ray tubes contain 

cadmium. 

 

2.6.3 Mercury 

Mercury can cause damage to various organs including the brain and kidneys, as well 

as the fetus. Most importantly, the developing fetus is highly susceptible through 

maternal exposure to mercury. When inorganic mercury spreads out in the water, it is 

transformed to methylated mercury in the bottom sediments. Methylated mercury easily 

accumulates in living organisms and concentrates through the food chain, particularly 

via fish. It is estimated that 22 % of the yearly world consumption of mercury is used in 

electrical and electronic equipment. It is used in thermostats, sensors, relays, switches 

(e.g. on printed circuit boards and in measuring equipment), medical equipment, lamps, 

mobile phones and in batteries. Mercury, used in flat panel displays will likely increase 

as their use replaces cathode ray tubes. 
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2.6.4 Hexavalent Chromium/Chromium VI: 

Chromium VI is still used as corrosion protection of untreated and galvanized steel 

plates and as a decorative or hardener for steel housings. It easily passes through cell 

membranes and is then absorbed—producing various toxic effects in contaminated 

cells. Chromium VI can cause damage to DNA and is extremely toxic in the 

environment. 

 

2.6.5 Plastics including PVC: 

Plastics make up 13.8 pounds of an average computer. The largest volume of plastics 

(26%) used in electronics has been poly-vinyl-chloride (PVC). PVC is mainly found in 

cabling and computer housings, although many computer moldings are now made with 

the somewhat more benign ABS plastics. PVC is used for its fire-retardant properties. 

As with many other chlorine-containing compounds, dioxin can be formed when PVC 

is burned within a certain temperature range. 

 

2.6.6 Brominated flame retardants (BFRs): 

BFRs are used in the plastic housings of electronic equipment and in circuit boards to 

prevent flammability. More than 50% of BFR usage in the electronics industry consists 

of tetra-brooms-bi-phenol –(TBBPA), 10% is polybrominated biphenyl ethers (PBDEs) 

endless than 1% is polybrominated biphenyls (PBB).Some BFR shave been targeted for 

phase out by the European Parliament between the years of 2003 and 2006. 

 

2.6.7 Barium: 

Barium is a soft silvery-white metal that is used in computers in the front panel of a 

CRT, to protect users from radiation. Studies have shown that short-term exposure to 

barium has caused brain swelling, muscle weakness, damage to the heart, liver, and 

spleen. There is still a lack of data on the effects of chronic barium exposures to 

humans. Animal studies, however, reveal increased blood pressure and changes in the 

heart from ingesting barium over a long period of time. 
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2.6.8 Beryllium: 

 Beryllium is a steel-grey metal that is extremely lightweight, hard, a good conductor of 

electricity and heat, and is non-magnetic. These properties make beryllium suitable for 

many industrial uses, including, electronic applications such as computers. In 

computers, beryllium is commonly found on Exporting Harm mother-boards and 

“finger clips” as a copper beryllium alloy used to strengthen the tensile strength of 

connectors and tiny plugs while maintain-king electrical conductivity. Beryllium has 

recently been classified as a human carcinogen as exposure to it can cause lungcancer. 

The primary health concern is inhalation of beryllium dust, fume or mist. Workers who 

are constantly exposed to beryllium, even in small amounts, and who become sensitized 

to it can develop what is known as Chronic Beryllium Disease (beryllicosis), a disease 

which primarily affects the lungs. Exposure to beryllium also causes a form of skin 

disease that is characterized by poor wound healing and wart-like bumps.34Studies 

have shown that people can still develop beryllium disease even many years following 

the last exposure. 

 

2.6.9 Toners: 

One of the ubiquitous computer peripheral scraps and post consumer E-waste is the 

plastic printer cartridge containing black and color toners. The main ingredient of the 

black toner is a pigment commonly called, carbon black the general term used to 

describe the commercial powder form of carbon. Inhalation is the primary exposure 

pathway, and acute exposure may lead to respiratory tract irritation. The International 

Agency for Research on Cancer has classified carbon black as a class2B carcinogen, 

possibly carcinogenic to humans. Little information exists on the hazards of colored 

toners. Some reports indicate that such toners (cyan, yellow and magenta) contain 

heavy metals. 

 

2.6.10 Phosphor and additives: 

Phosphor is an inorganic chemical compound that is applied as a coat on the interior of 

the CRT faceplate. Phosphor affects the display resolution and luminance of the images 



Chapter II 
 

21 
 

that is seen in the monitor. The hazards of phosphor in CRTs are not well known or 

reported, but the U.S. Navy has not minced words about the hazards involved in some 

of their guidelines:“NEVER touch a CRT’s phosphor coating: it is extremely toxic. If 

you break a CRT, clean up the glass fragments very carefully. If you touch the 

phosphor seek medical attention immediately.”The phosphor coating contains heavy 

metals, such as cadmium, and other rare earth metals, e.g. zinc, vanadium, etc. as 

additives. These metals and their compounds are very toxic. This is a serious hazard 

posed for those who dismantle CRTs by hand. 

 

2.7 GLOBAL GROWTH OF ELECTRONIC APPLIANCES: ASIA-PACIFIC 

REGION   

The Asia-Pacific region, anchored by China and India, continues growing into an 

appliance industry market and a manufacturing giant. Asia-Pacific economies grew at a 

faster pace in 2006, thanks to a strong performance by their export industries and higher 

investments. 

A Reuter’s poll in October 2006 in the region found that economists have upgraded their 

growth forecasts for China, New Zealand, Singapore, Hong Kong, and the Philippines. 

India, Asia’s fourth-largest economy, is expected to grow at 7.5 percent for fiscal year 

2006-07, which is only marginally lower than the 8.4 percent growth in 2005-06. 

The forecast for Australia’s growth in 2006 was pegged at 3.5 percent and for South 

Korea at 5 percent. 

 

Economic growth in China is expected to slow down in 2006 to 9.5 percent as a result of 

monetary tightening measures. Growth in emerging and industrial Asia is expected to 

reach 7.3 percent by end-2006, which is likely to decline slightly to about 7 percent in 

2007, according to the International Monetary Fund’s (IMF), Asia and Pacific Regional 

Outlook from September 2006. The Outlook stated that, “The projected moderation next 

year reflects a modest decline in export growth. At the same time, with the interest rate 

cycle in Asia likely nearing its peak and the prospect of stability in oil prices, domestic 

demand should hold up well, even as export growth moderates.” 
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Japanese economic growth is expected to decline from 2.8 percent in 2006 to 1.8 percent 

in 2007, according to an economic update (June 2006) from the Pacific Economic 

Cooperation Council (PECC). Export growth in the Japanese economy is likely to taper 

off in 2007 from the 9.5 percent growth in 2006. “Domestic demand will slow import 

growth to 5.7 percent in 2006 with a sharp decline to 3.2 percent in 2007,” the PECC 

forecasts.  

Inflation was less than 3 percent on average in the Asia-Pacific region. “Proactive 

monetary policy tightening and exchange rate appreciation have helped offset the impact 

of higher oil and other commodity prices,” says the IMF Outlook, while forecasting a 

“benign” inflation outlook for2007. 

Strong foreign direct investment (FDI) flows into the region are expected despite global 

monetary tightening. However, on the risks front, the IMF Outlook points to some near-

term risks that could cause some concern for economic growth in the region. A sharper 

than expected slowdown in the U.S. could impact the region’s exports and thus domestic 

demand. Also, higher oil prices could have an impact on both growth and inflation. 

Another cause for concern is the fall in private consumption-to-GDP ratio in emerging 

Asia. On the positive side, though, the IMF Outlook points out that, “Though private 

consumption has fallen relative to GDP…real consumption growth is high by 

international standards.”  

The large population of the region is of considerable significance in global sales of 

domestic appliances, said Euro monitor International. “The region accounted for 29 

percent of global sales by volume in 2003 and was among the best-performing markets 

over the review period (1998-2003), recording an annual growth rate (CAGR) of 6 

percent,” reported Euro monitor International. 

What’s more, Euro monitor expects that “in 2008 Asia-Pacific will record the largest 

sales by volumes, which are estimated to grow by more than 39 percent in the region 

over the 2003-2008 periods, to exceed 506 million units.” 
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This growth is being driven by rising disposable incomes, improved supply of gas and 

electricity and decreasing unit prices of appliances.  

2.7.1The China Story 

Asian growth, particularly that of China and India is becoming more important to the 

global economy. China’s economic growth rate has averaged 9.5 percent over the past 

20 years. Large-scale economic reforms have contributed to higher disposable incomes 

and a drastic reduction in poverty. 

According to the Organization for Economic Co-operation and Development (OECD) 

Policy Brief titled Economic Survey of China, 2005, “National income has been 

doubling every 8 years and this has been reflected in the reduction of the poverty rate to 

much lower levels. Indeed, by some accounts over half of the reduction in absolute 

poverty in the world between 1980 and 2000 occurred in China.” 

The country faces challenges in sustaining the pace of economic development that it 

has set for itself. One of the major challenges is a rapidly aging population. However, 

“the continued evolution of economic policies, especially in the areas of allocation of 

capital, labor mobility, urbanization, and the creation of improved framework for the 

development of the private sector” are indicators that economic growth in China should 

be sustainable. 

China, of course, represents a huge market for global marketers. The McKinsey Global 

Institute reported that, “Today 77 percent of urban Chinese households live on less than 

25,000 RMB (less than U.S. $3,200) a year; we estimate that by 2025 that figure will 

drop to 10 percent. By then urban households in China will make up one of the largest 

consumer markets in the world, spending about 20 trillion RMB (approx. $2.5 trillion) 

annually—almost as much as all Japanese households spend today.” 

By 2015, the Chinese upper middle class is expected to burgeon to some 520 million 

with a total spending power of 4.8 trillion RMB  (approx. $613 billion). McKinsey 
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forecasts that urban Chinese consumers’ consumption will undergo dramatic changes in 

the coming years and expenditure on household products—which was about 223 billion 

RMB (approx. $28.5 billion) in 2004—will grow to 857 billion RMB (approx. $109.5 

billion) in 2025, a CAGR growth rate of 6.6 percent. 

2.7.1.1 The Appliance Industry in China 

The State Information Center put out the following information regarding the appliance 

sector in 2006:China’s home electrical appliance sector had a production output of 

235.447 billion Yuan (approx. U.S. $29.5 billion) in the first half of 2006, up 16.8 

percent year-on-year. Production growth was lower by 7.46 percentage points than 

2005.  

• The output of washing machines stood at 13.7 million sets by the end of the second 

quarter of 2006, up 3.05 percent year-on-year. Growth was 11.2 percentage points 

lower than that in the same 2005 period. Output of air-conditioners stood at 472.9 

million units, up 1.42 percent, and its growth was 25.99 percentage points lower than 

that in the same 2005 period. 

• Production of color TVs hit 383.8 million sets, up 0.27 percent year-on-year. Nearly 

3.9 million black and white TV sets were manufactured, which was 4.56 percent lower 

year-on-year. Video recorders totaled 4.9 million sets, down 13.48 percent. Nearly, 5.4 

million DVD players were produced, recording a growth of 11.69 percent over the 

previous year.  

According to the China-based Economic Information and Agency, the domestic 

household electric appliances sector in China faced a situation of oversupply during 

2006. However, with a resurgence of the international appliance giants, the Chinese 

industry faced increasing difficulties in exports. New standards on energy consumption 

and environmental protection also pose challenges for the Chinese appliance brands and 

hence the conditions for overall recovery of the sector were not favorable during 2006. 

The Chinese Securities Journal, quoting figures from the SIC, reported that “compared 
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with rising output, sales revenue of home appliances recorded a slowdown.” This was 

attributed to oversupply and decreased demand by urban consumers. 

However, there is vast potential for appliance sales in China’s rural areas. According to 

the SIC, in the next 5 years, 32.8 percent of Chinese rural families plan to buy color 

TVs, 17.5 percent plan to buy washing machines and 21.1 percent plan to buy 

refrigerators. 

2.7.2 The Indian Story 

India is the fourth-largest economy in the world in terms of purchasing power parity 

(PPP) and is expected to rank third by 2010, after the U.S. and China. According to 

Ernst & Young, in 2005, the Indian economy with a GDP of U.S. $690 billion (or $3 

trillion in PPP terms) was more than that of the U.S. 

The middle class in India is fueling economic growth and disposable incomes are 

expected to grow at an average of 8.5 percent per year until 2015. India is a young 

country, with nearly 54 percent of its population below the age of 25. And out of 209 

million households in India, there are 6 million “rich” households with a combined 

estimated spending level of U.S. $28 billion every year.  

As disposable incomes grow, spending on consumer durables and other consumer 

products has been rising rapidly. According to the National Council for Applied 

Economic Research (NCAER): In 1995-96 the demand for color TVs was about 1.78 

million, which grew to 4.58 million in 2001-02 and then to 6.29 million in 2005-06. By 

2009-10 this demand is expected to reach 9.95 million. Demand for white goods grew 

from 3.43 million units in 1995-96 to 8.72 million in 2005-06 and is expected to reach 

13.14 million in 2009-10. 

Penetration of white goods appliances is expected to grow from just 149 per 1,000 

households in 1995-96 to 319 per 1,000 households in 2005-06. By 2009-10 an 

estimated 451 households out of 1,000 households will be owners of white goods.  
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India’s urban population is set to grow by 85 million over the next 10 years, further 

adding to the pool of middle class consumers. Currently, the top six Indian cities—

Mumbai, Delhi, Chennai, Kolkata, Bangalore, and Hyderabad—contribute 14 percent 

of India’s GDP. In terms of population, their share is 6 percent. Foreign investment has 

largely been concentrated in these cities as they are the centers of business and finance. 

Apart from these cities, there are 61 other smaller cities—with populations of 500,000 

and more—where 80 percent of India’s urban population lives. These cities contribute 

14 percent of GDP. 

Real estate development is a key driver of growth in these cities. The Indian 

government is expected to spend upwards of U.S. $150 billion to develop 

infrastructure, which is expected to give an enormous boost to the retail sector. The 

number of shopping malls is expected to rise from 158 in 2005 to 600 by 2010. The 

Indian government’s decision to liberalize the foreign direct investment policies in 

retail is expected to further increase FDI inflows into this sector.  

2.7.2.1 Indian Key Appliance Opportunities 

The top 67 cities in India are also the key potential markets for appliance companies. 

According to NCAER, usage patterns of consumer durables in these cities reflect a 

growing trend for appliances such as refrigerators and washing machines. Ownership of 

refrigerators, for instance, in these 67 cities is much higher than the national average—

492 out of 1,000 households in these cities own refrigerators compared to the national 

average of 134 to 1,000 households. Similarly, 316 households per 1,000 households in 

the top 67 cities owned washing machines compared to the national average of just 72 

households among every 1,000 households. 

Girish Rao, vice president, LG India told, “2006 was a very good year for the appliance 

sector in India. Air-conditioners and microwave ovens grew by 24-25 percent. And 

even washing machines—which have traditionally seen poor sales—have seen 

moderate growth.” 
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The housing boom in the cities is fueling the demand for appliances. The increasing 

numbers of double-income families also bodes well for the sector. The frost-free 

segment of the refrigerator market is seeing spectacular growth as more urban families 

are replacing their old refrigerators. 

According to Rao, consumers in the south and western regions of India go for high-end 

models of appliances while the north and east continue to prefer lower-end models and 

direct-cool refrigerators. He is optimistic that appliance sales will continue in 2007, 

particularly since changes in the electricity scenario are making it power accessible to 

more Indians in urban as well as rural areas. 

2.7.2.2 Electronics’ Exponential Growth in India 

The demand for electronic appliances is expected to grow exponentially. A recent 

market study commissioned by the India Semiconductor Association (ISA) and 

conducted by Frost & Sullivan has projected that India’s electronic equipment 

consumption, which was $28.2 billion in 2005, is expected to reach $126.7 billion by 

2010 and $363 billion by 2015. It is estimated to grow at a compounded annual rate of 

30 percent. 

The main drivers of growth of the electronics segment are increased demand for DVD 

players, air-conditioners, microwave ovens, home theater systems, and other 

appliances. 

In view of this, the Indian government has stepped up plans to give a boost to 

semiconductor manufacturing. Hyderabad has been chosen as the location for India’s 

first semiconductor fabrication plant in the private sector to be set up by India at a cost 

of $3 billion. 

The movement towards “fabs” is expected to give an enormous competitive advantage 

to Indian manufacturing and place it in the same league as its rivals in Korea, China and 

other Asian countries.  
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2.8 GLOBAL E-WASTE GROWTH 

Because of rapid technological progress and the decreasing lifespan of the single 

electronic devices, e-waste is growing rapidly. In 2004, more than 180 million personal 

computers (PCs) were sold worldwide. In the same year, an estimated 100 million 

obsolete PCs entered waste streams (Widmer, 2005). Worldwide e-waste growth can 

only be estimated and is in the range of 20 to 50 million tons per year. The main 

volume is produced in North America followed from Europe and Asia (Siemers and 

Vest, 1999). According to “The Economist” (Berlin Economist Office, 2005) e-waste is 

one of the fastest growing waste fractions. It accounts for some 8% of all municipal 

waste in Europe. 

At present e-waste is mainly generated by industrialized countries, which already have 

a high amount of electrical and electronic equipment. It is assumed that some of the e-

waste generated in industrialized countries ends up in developing countries such as 

India, China or Africa. The British Protection Agency released a report in May 2005 

admitting that a large amount of e-waste had been exported illegally from the UK 

(Agarwal, 2005). In Lagos (Nigeria), 400,000 used computers arrive at the port each 

month. 25 % - 75% of them are out of order and have to be disposed (Puckett, 2002). 

According to Iles (2004) the US exported up to 10.2 millions obsolete computers (or 

around 50-80% of all PCs sent for recycling in the US) to Asia in 2002. The reason for 

these exports might be the less strict environmental standards in developing countries 

and lower disposal costs. For example disposing a computer in the US can cost up to $ 

20, while an Indian trader pays between $ 10 and $ 15 for the disused computer 

(Agarwal, 2005). 

In the future, however a large quantity of e-waste will be produced by the developing 

countries themselves. Figure 2.1 shows the growth of personal computers in the 

different countries. It reveals the enormous PC growth per capita in developing 

countries. 

Due to the above developments, countries like India, China and Africa will face an 

increasing amount of e-waste originating from inland and through illegal exports in the 

future. To deal with the fast growing, valuable and hazardous waste load, this waste 
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stream has to be managed properly and has to be controlled by putting up guidelines 

and regulations. 

 
Figure 2.1: Top scoring countries in PC growth rates (left) and penetration rate (right) 

(Schwarzer and Bono, 2005) 

 

2.8.1 Exporting E-Waste  

Discussions with United States officials reveal the U.S. position on E-waste export that 

their hopes rest in the misguided notion that all that is necessary to justify export to 

developing countries is to improve their standards and operating procedures. But this 

idea conveniently fails to comprehend realities in developing countries. Does a typical 

developing country really possess the resources and infrastructure to monitor and 

maintain the technology? Does the regulatory infrastructure allow for the protection of 

workers and community rights?   Are there sufficient rights of citizens to sue for 
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damages caused to their health, environment and property?  There is so much more 

involved in environmental and health protection than mere turn-key technology.   
We have also heard argumentation that insists that because electronics are increasingly 

manufactured in Asia, then export of these waste materials back to Asia makes some 

kind of sense from either a moral or environmental standpoint.  We have even heard 

justifications of waste export to Asia as a twist on the ‘take-back’ argument. This 

argumentation is seemingly compelling to those wishing to justify waste exports, but 

the professed logic falls apart very quickly on closer examination. It is very sad that the 

most toxic and polluting segments of the life cycle of electronics -- the manufacturing 

and then the disposal -- have migrated to developing countries.  This is not by accident 

-- these dirty segments follow the path of least economic resistance. The mere fact that 

cheap labor is first by a transnational electronics manufacturer in the exploited 

production of a product can absolutely not be a justification to further exploit that very 

same low-wage labor population again disposal of that product, particularly if that at 

the end-of-life exploitation involves hazardous substances. Already the high-tech 

industry has become notorious for creating toxic jobs and toxic pollution in Asian 

manufacturing operations.  It is the height of cynicism to claim that therefore they 

might see more of the same – particularly when the benefits of most of the high-tech 

products are enjoyed after dirty manufacturing and before dirty disposal in rich 

developed countries. This is the despicable underbelly of globalization that constitutes a 

violation of both environmental and human rights. Finally, we have heard arguments 

that suggest that exporting obsolete computers for refurbishing and re-use in Asia or 

elsewhere is laudable as it adds extra life to the product and provides those to more 

needy with a way to cross the digital-divide. While we can sympathizes with such 

justification for export, few have comprehended that even when working computers are 

exported to Asia, they will in fact end their life cycle in Asia. If this becomes 

commonplace, the day when obsolete electronics from U.S. consumers become E- 

waste on Asian soil is simply forestalled by some months or a years.  The 

environmental and justice impacts from the export will be the same – the United States 

will still have moved a large share of its toxic E-waste problem to Asia. 
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2.8.2 Status of E-waste in Asia and the Pacific 

Amount of home appliances that society hold in china in 2004 is given in the table 2.2 

 

Table 2.2:  Electronic appliances expected to distribute every year in china 

Million units TV Refrigerator Washing machine Pc 
Society holds 350 130 170 39.5 

Expected to distribute 4.9 3.8 4.85 5.7 
 

The status of e-waste is mainly driven by the use of electronic equipments ( Figure 2.1). 

Asia is the largest emerging markets region in the world and home to some of the 

fastest growing economies globally. Because of increasing per capita incomes and a 

relatively young population structure, the nations in the region are increasing domestic 

consumption of a wide range of electronic goods. For example, in India and China, the 

number of television sets per 100 people in 2000 increased 28 percent and 17 percent 

respectively, from 1995. While in developed markets such as the UK and US, the 

growth was just 7 percent and 10 percent respectively (the business time, 2003). 

                                                      

 
Figure 2.2: Number of personal Computer and expected E-waste in India 

This section analysis the status of three major drivers of e-waste, use of personal 

computers, mobile phones, and Television sets.(figure 2.3, 2.4, 2.5and 2.6) 
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2.8.2.1 Personal Computers 

In 2002, number of PCs in Asia was nearly 150 million. This was nearly 16 percent 

increase from a year before (ITU, 2004). The number of personal computers per 100 

people in China jumped a massive 746 percent from 1995 to 2002, while in the US; the 

increase was much smaller at 91 percent. (The business time, 2003). While Japan 

remains on top with nearly 48 million PCs, China added over 10 million PCs during 

2002 (ITU, 2004).  

 
Figure 2.3: Trend in the number of personal computers in Asia 

Inventory of computers entering the waste stream is not available for most of the 

countries in Asia. According to the available statistics in 2001 Japan had discarded 80 

thousand tons of old and obsolete computers that is the weight of 4.5 million desktop 

computers (Source: We jinxed, etc.(2004). The Useful lifespan of computers are getting 

shorter. Today, computers are often redundant in two years. By 2005, one computer is 

expected to be discarded for every new one put on the market.  
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Figure 2.4: Status of personal computer use in selected countries 

 

2.8.2.2 Mobile phones 

Of the 6.2 billion people in the world, 1 in every 5 is a mobile telephone user, up from 

1 in every 12 during 2000 (MAIT, 2004).  In Asia, the total number of mobile phone 

has increased form nearly 45 million in 1996 to over 420 million in 2002, and growing 

exponentially. China added nearly 200 million mobile phone users during 1996 – 2002 

period, while Japan, with the second highest increase, added 54 million. Mobile phone 

usage has also been remarkably increased in Korea (Rep.), Taiwan (China), Thailand, 

and Philippines by 29 million, 23 million, 14 million and 14 million respectively during 

the respectively during the same period. 
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Figure 2.5 : Trend in the use of mobile phone in Asia 

Asia and the Pacific has become the largest single market for telecommunications 

products, and the teledensity in this region is growing at twice the rate of any region in 

the world. Forecasts show that the number of mobile phones in Asia would double to 

nearly 800 million by 2007 (Hindustan Times, 15 May 2003). Over 10 percent of the 

Asian population owns one or more mobiles, which they replace very frequently.  In 

UK mobile phones are replaced on average every 18 months (BBC, 2002). Similar 

figures could be expected in the near future in Asia too. In some countries of the region 

mobile phone sales are already driven by replacements of out of fashion models than 

new users. 

 

2.8.2.3 Television sets 

Worldwide the number of TV sets doubled every ten years during seventies and 

eighties. Much of the growth occurred in Asia, accounting for 48 percent of TV sets in 

1997. Between 1970 and 1997 the number of TV sets in Asia went from 42 million to 

672 million.  
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In average TVs can often last 10 years. It means over 1 billion TV sets used in Asia 

during 90’s might have started to enter the waste stream already. It is projected that the 

advanced models such as plasma TV and rear projection TV will be affordable to Asian 

middle class in the next few years. It will further increase the number of TV sets 

entering into the waste stream in the next 5 years. 

 
Figure 2.6: Trend in the number of TV sets in Asia 

 

2.9 REASONS BEHIND EXPORT OF E-WASTE 

One of the primary reasons why the United States lags behind the rest of the world in 

grappling with the growing e-waste crisis is due to the fact that they, and some other 

rich industrialized countries, have made use of a convenient, and until now, hidden, 

escape valve – the export of the e-waste crisis to the developing countries of Asia. 

The overwhelming majority of the world’s hazardous waste is generated by 

industrialized market economies. Exporting this waste to less developed countries has 

historically been one way in which the industrialized world has avoided having to deal 

with the problem of expensive disposal and close public scrutiny at home. Indeed, the 

world faced a rash of blatant waste trade scandals in the late 1980’s and early 1990’s. 

These were largely quelled by public pressure and the passage of international law, 

such as the Basel Convention. Now, however, it is seen that a new wave of the waste 
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trade that is often justified by calling it recycling. This waste trade often involves post-

consumer wastes such as old ships laden with asbestos and other toxins sent for 

breaking in South Asian countries, or now, as it has discovered, hazardous electronic 

wastes sent for dirty “recycling” operations in Asia which has shown in Figure 2.7.  

 
Figure 2.7: Main e-waste recycling countries (Basel Action Network, 2002) 

Like most waste trade, e-waste exports to developing countries are motivated entirely 

by brute global economics. Market forces, if left unregulated, dictate that toxic waste 

will always run “downhill” on an economic path of least resistance. If left unchecked, 

the toxic effluent of the affluent will flood towards the world’s poorest countries where 

labor is cheap, and occupational and environmental protections are inadequate. A free 
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trade in hazardous wastes leaves the poorer peoples of the world with an untenable 

choice between poverty and poison. 

It was in an effort to counter the unsustainable and unjust effects of free trade in toxic 

wastes, that an international treaty known as the Basel Convention was created in 1989. 

And it was also for this reason that the Basel Convention in 1994 agreed to adopt a total 

ban on the export of all hazardous wastes from rich to poor countries for any reason, 

including recycling (Basel Convention). There are two fundamental reasons for banning 

the economically motivated trade in hazardous wastes: 

 

Downstream Impacts: Hazardous waste trade is fundamentally unjust and 

environmentally damaging since it victimizes the poor, burdening them with toxic 

exposure and environmental degradation. This is especially egregious when the victims 

get little benefit from the industrialization that created the waste in the first place. 

 

Upstream Impacts: Hazardous waste trade allows waste generators to externalize their 

costs; creating a major disincentive to finding true solutions upstream for the problems 

they create. As long as one can cheaply dump their waste problems on poorer 

economies, there will never be incentives to minimize hazardous waste at the source. 

This forestalls the necessary innovation to solve environmental problems through 

design. 

The latter reason is extremely important and comes into play even if the recipient 

country possesses a so-called state-of-the-art hazardous waste recycling facility. No 

hazardous waste recycling facility is without its toxic impacts, residues, emissions and 

worker exposure. It is a risky and polluting enterprise even in optimal conditions. The 

ultimate answer is to minimize the generation of hazardous wastes, not recycle them. 

Yet via economically motivated export, the preferable goal of zero hazardous waste 

generation will be forestalled. The U.S. failure to join the consensus of the international 

community in condemning waste trade has enabled the U.S. electronics industry to 

continue a head in the sand, businesses-usual, for-as-long-as-possible approach, with 
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little incentive to aggressively pursue greener product design and producer 

responsibility. 

 

2.10 QUANTITY OF E-WASTE EXPORTED 

The short answer of the Quantity of e-waste exported each year is that nobody really 

knows. Yet anecdotal evidence on e-waste exported by the U.S. to Asia is abundant. 

While it is a secret well-kept from the American public, it is well known in the e-scrap 

business that very substantial percentages of what comes in their doors moves quickly 

off-shore. What cannot be recycled readily or economically in the United States is often 

very quickly sold to one of the many very competitive brokers that look for the best 

price on the global market. Very often that best price will be found in Asia where labor 

costs are cheap and environmental and health protections minimal. Very knowledgeable 

and informed industry sources, however, have estimated that around 80% of what is 

diverted to recycling is actually exported to Asia [Basel Action Network (BAN), 2002]. 

The U.S. government has no idea how much e-waste is exported from their territory or 

where it goes.  

The U.S. government utilizes the global Harmonized Tariff System (HTS) to monitor 

the millions of import and export transactions occurring within its borders. Under the 

HTS, transactions are classified under approximately 8,000 products categories. But 

none of these categories corresponds 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 includes the data 

for obsolete computers. Until this serious problem with the HTS is corrected, the U.S. 

will have inadequate data regarding waste exports. For some, this institutionalized 

ignorance is a blissful one. There are, however, some serious studies, which provide 

estimates of the amount of U.S. computers that go or will go to recyclers each year. 

One such study compiled by the Graduate School of Industrial Administration of 

Carnegie Mellon University, concludes that in the year 2002, 12.75 million computer 

units will go to recyclers in the U.S [Basel Action Network (BAN), 2002]. Based on 

this estimate, and with a rate of 80% moving offshore to Asia, the total amount would 
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equate to 10.2 million units. This is the equivalent of a tightly stacked pile of computer 

waste one acre square and 674 feet high If we were to calculate a conservative figure of 

50% diversion to Asia, we could expect a solid stack of computer waste one acre square 

and lifting to a height of 421 feet. It must be remembered that this is for only one year 

and one source country (BAN, 2002). 

 
2.11  RECYCLERS 

Consumers may be very surprised to know that most companies that call themselves 

recyclers of computers and e-waste often do more waste trading than actual waste 

recycling, either directly or indirectly. Informed industry insiders have indicated that 

around 80% of what comes through their doors will be exported to Asia, and 90% of that 

has been destined for China. And as recycling rates are expected to increase 18% per 

year, we can also expect the amount going for export will increase at that rate as well. 

Typically a computer recycler will “high-grade” incoming material – that is skim the 

most valuable components off of the pile and possibly sell them in a store or to 

specialty brokers. The rest of the material may be broken down and sorted according to 

the type of waste (e.g. circuit boards, wires and cables, plastics, CRTs, and non-

recyclables) and thrown into large cardboard boxes (or gaylords). These gaylord are 

then sold to brokers who arrange the shipping via container to Asia. In China, the 

containers arrive at the port of Nanhai, near Hong Kong in Guangdong Province where 

it is reported there are four large warehouses. The warehouses subsequently “high 

grade” again and sell accordingly in the Chinese market. Alternatively, an e-waste 

broker may simply take the material in bulk and ship it off to Asia as-is with no 

separation whatsoever. E-waste brokering is an aggressive and very competitive 

business, and it is not difficult to find buyers for all kinds of e-waste for the Asian 

market. The largest market of non-working equipment is for the circuit boards that are 

rich in precious metals, i.e. silver, gold, palladium and platinum. A pilot program 

conducted by the U.S. EPA that collected electronic scrap in San Jose, CA estimated 

that it was 10 times cheaper to ship CRT monitors to China than it was to recycle them 

in the U.S [US Environmental Protection Agency (EPA), 1998]. 
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Domestic “electronics recycling” is currently more a wish than a reality. Computers are 

not really designed for ease of recycling, and thus, their dismantling is extremely labor 

intensive. Further, the existence of toxic components in the waste poses a significant risk to 

recyclers and, increasingly, the disposal of these components and residues from recycling are 

more and more costly to manage. Further, obtaining access to the valuable materials 

that are contained in e-waste – especially metals like copper or gold – is difficult 

because it is bound up in plastics and mixed with other contaminates that makes it 

expensive to separate. Environmentally appropriate recycling facilities that handle 

leaded glass, mixed plastics, lead solder in circuit boards, etc. are now very limited in 

the United States. 

In short, computers and electronic equipment are designed with little regard for 

downstream impacts and ease of recycling. Thus to date, very little economical 

recycling is taking place in a rich, developed country like the United States. Without 

the end-of-life costs being incorporated into the upfront price of new products, the only 

economically viable recycling that can take place is in an economy far different from 

the economy in which it most likely was consumed, utilized and enjoyed. Most E-waste 

will only have positive value in a poor developing country where labor costs might be 

$1.50 per day and environmental and health standards are lax or not enforced. But this 

grim reality, in a free market, means that the poor of the world will be forced to bear a 

disproportionate share of the E-waste burden. This current reality is the dirty little 

secret of the electronics industry (BAN, 2002). 

Finally, it must be remembered that as long as the U.S. recyclers are competing with the 

low costs of Asian recycling, it is unlikely that there will be sufficient incentives to 

invest in the necessary infrastructure for efficiently and safely recycling E-wastes in 

this country, such as through the purchase of computer shredders and material 

separators which might be a practicable, though expensive way to handle the complex 

mix of materials that make up electronic equipment. 
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2.11.1 Recycling of E-Waste  

The volume of obsolete computers thrown out or temporarily stored for later disposal is 

already a serious problem that is escalating at a rapid rate. Currently, and unfortunately, 

the vast majority of E-waste ends up in our landfills or incinerators.  

While there are efforts to divert E-waste from landfills, via “recycling”, electronics 

“recycling” is a misleading characterization of many disparate practices – including 

manufacturing, dismantling, shredding, burning, exporting, etc. – that is mostly 

unregulated and often creates additional hazards itself. “Recycling” of hazardous 

wastes, even under the best of circumstances, has little environmental benefit – it 

simply moves the hazards into secondary products that eventually have to be disposed 

of.  Unless the goal is to redesign the product to use non-hazardous materials, such 

recycling is a false solution.  Current market conditions and manufacturing methods 

and inputs discourage environmentally sound electronic recycling practices, so most E-

waste that is currently being “recycled” is actually being exported, dismantled in 

prisons, or shredded in processes where there is some material recovery followed by the 

discard of the remaining materials. 

 

2.11.2 Storage  

U.S. government researchers estimate that three  quarters of all computers ever sold in 

the United States remain stockpiled, awaiting disposal. Other studies estimate that the 

number of these unused, stored, computers in the U.S will soon be as high as 315-680 

million units. Consumers have, on average, surprising 2-3 obsolete computers in their 

garages, closets or storage spaces. They often hang on to them in hopes that they will be 

worth something to someone someday. The value of computers decreases rapidly over 

time and will ultimately be worth only the value of the raw materials less the cost to 

properly recycle them domestically.  The residual value of old electronic equipment 

soon after production is 1-5% of the original cost of the equipment.  Many consumers 

are unwilling to accept the fact that the latest system they paid top dollar for, just two or 

three years ago, is now largely worthless. 
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2.11.3 Landfill and Incineration  

 According to the EPA, in 1997 more than 3.2 million tons of E-waste ended up in U.S. 

landfills It is thought that most households and small businesses that dispose rather than 

store their obsolete electronic components send their material to landfills or incinerators 

rather than take them to recyclers. All waste landfills leak. Even the best ‘state of the 

art’ landfills are not ompletely secure and a certain amount of chemical and metal 

leaching will occur.  The situation is far worse for the older or less stringently 

maintained dump sites When disposed of in a landfill, E-waste becomes a 

conglomeration of plastic and steel casings, circuit boards, glass tubes, wires, resistors, 

capacitors, and other assorted parts and materials.  About 70% of heavy metals 

(including mercury and cadmium) found in landfills come from electronic discards.  

These heavy metals and other hazardous substances found in electronics can 

contaminate ground water. In 2001, CRTs were banned from municipal landfill in 

California and Massachusetts because of their recognized hazardous nature. Municipal 

incinerators are some of the largest point sources for dioxins in the U.S. and Canadian 

environments and of heavy metal contamination of the atmosphere. Copper, common in 

E-waste, is a catalyst for dioxin formation. This of particular concern as the incineration 

of brominates flame retardants and PVC leads to the generation of extremely toxic 

dioxins and furans and copper makes their formation more likely.  Some producers send 

their E-waste to cement kilns for use as an alternative to fuel.   But cement kilns present 

much the same problems posed by incinerators. 

 

2.11.4 Re-use  

Re-use makes up as small percentage (about 3% in 1998) of the computers that have 

been discarded by their users.  These computers are later sold in very small numbers at 

some recycling stores or are given to schools, or non-profit organizations.  School 

districts that used to accept older computers though, now demand more recent 

generation computers for training students. Foreign markets, 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. While there are no figures 
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available, the amount of computers being exported for reuse is increasingly significant.  

While extending the usable life of a computer is a good thing, these older units 

obviously 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, often in countries that 

are least able to deal with them appropriately. 

 

2.11.5 Domestic Recycling  

All of the current information regarding E-waste recycling glaringly fails to point out 

that most of what is called E-waste recycling today involves recycling in a developing 

country.  All of the studies that have been done fail to make a distinction between 

domestic recycling and recycling in developing countries with the gross assumption 

that all recycling is the same and all is equal from an environmental standpoint.  The 

assumption too, is that recycling is always better than land filling.  This is not the case 

when the recycling results in toxic worker exposures, and the open dumping or burning 

of toxic residues and wastes that we have witnessed in Asia.  While the recycling of 

hazardous materials anywhere creates a serious pollution challenge, it can be a 

disastrous one in an area of the world where the knowledge of, and infrastructure to 

deal with hazards and waste is almost non-existent. With the cautionary note above, it is 

nevertheless estimated that in 1998, 11% of computers were being recycled and the 

amount is (including those sent for export) thought to be growing at about 18% per 

year.Thus, it is expected that 12.75 million computers (including monitors and 

keyboards) will be recycled in 2002. Large corporations and manufacturers of new 

equipment tend to have a much higher rate of electronic waste recycling than 

individuals and small businesses because EPA regulations apply to much of this sector 

(unlike households and small business who are basically exempt from regulation).  

About 75 percent of end-of-life electronic products received by electronics recyclers 

come from  new equipment managers and large-scale users (those with more than 500 

employees).The corporate need to protect/destroy proprietary or confidential 

information on discarded computers provides another incentive for these large users to 

recycle. 
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2.12 CASE STUDIES REGARDING E-WASTE MANAGEENT 

As e-waste generation increases rapidly e-waste management is getting attention at 

various levels. This section attempts to outline the current status of e-waste with the 

available information.  

 

2.12.1 China  

In December of 2001, the Basel Action Network (BAN), with the logistical support of 

Green peace China in Hong Kong, conducted an investigation to observe first hand, the 

recycling conditions of imported E-waste in China. In the course of three intensive 

days, the investigatory team conducted interviews, shot video and still photographs, and 

took spot sediment, soil and water samples near and within the town and vicinity of 

Guiyu, located about an hour’s drive west of Shantou City in the Chaozhou region of 

the greater Guangdong Province. The investigation does not purport to be a 

comprehensive one, and we do not claim that what we witnessed was representative of 

all E-waste recycling in China (photo 2.1 and 2.2).  Rather, it must be seen as one view 

– and perhaps a view of the “tip-of-an-iceberg.”  We do not know if Guiyu is the only 

E-waste processing center in China, nor do we know if other centers, should they exist, 

are similar in scale and type of operation to what we witnessed.  We were told that in 

Nanhai, and perhaps in Guangzhou, other operations also exist, perhaps of larger scale 

and employing hundreds of workers each.  We were also told that in Guangzhou there 

are operations that include the resale of used parts and the renewal of computer parts to 

manufacture as “new” computers. 
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Photo 2.1: Stake of e-waste (Computer) 

 

Photo 2.2: Stake of e-waste (Wire) 

The entire Guiyu area is actually made up of four small villages which lie along the 

Leaning River: Homey Village, Longing Village, Xiaoping Village, and Berlin Village 

(which we will refer to collectively as “Guiyu”). Since 1995, Guiyu has been 

transformed from a poor, rural, rice-growing community to a booming E-waste 

processing center.   While rice is still grown in the fields, virtually all of the available 

building space has given way to providing many hundreds of small and often 

specialized E-waste recycling shelters and yards.  The types of waste and processing are 
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often segregated, with one neighborhood, for example, involved in dismantling printers 

while another might process recovered plastics. Along with the new E-waste recycling 

business has come serious environmental and occupational impacts, some of which are 

accepted by the population and work force while other chronic toxic impacts are 

unnoticed as the public is unaware of the hidden threat.  The likely health and 

environmental implications from this new industry are discussed elsewhere in this 

report. One impact that has not gone unnoticed has been the deterioration of the local 

drinking water supply.  The E- waste industry in Guiyu has been going for six years; for 

the last 5 years, due to groundwater pollution, water has to be trucked in from the town 

of Ninjing, 30 kilometers away.  The local residents claim that the water has become 

foul tasting.  It is unknown whether the government has warned the public not to drink 

it. But in any case, a new business has developed with a constant parade of tractors 

carrying large plastic tanks of fresh water into Guiyu every day. The relatively small 

scale of the many individual operations belies the magnitude of the operations 

multiplied in their totality.  After three days of driving about Guiyu and its many back-

streets and neighborhoods, we did not even come close to seeing all of the operations.  

Chinese press accounts placed the total employed in the E-waste sector in Guiyu at 

100,000; but it would be a very difficult number to estimate due to a fluctuating migrant 

workforce. Most of the labor force working in the recycling operations comes from 

outlying agrarian regions.  The former farmers migrate to Guiyu from provinces such as 

Hunan or Anhui to take the menial jobs of dismantling and processing the imported E-

waste for an average wage equivalent to $1.50 per day. Many of the workers.Many of 

the workers are women and children.  It is also virtually impossible to estimate how 

much Ewaste is processed there annually. However, the anecdotal observation is one of 

very high turn-over  with hundreds of trucks moving in and out daily, and a steady 

rumble and buzz of activity.  These observations led us to conclude that Guiyu is a very 

significant destination for the world’s E-waste. 

2.12.1.1 Waste Origins 

Due to the institutional labels, markings, maintenance stickers and phone numbers on 

the computers and peripheral units, it was very easy to determine the source of the E-
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wastes.  Most of the material was clearly of North American origin, with Japanese, 

South Korean, and European waste witnessed to a lesser degree. Each business in 

Guiyu operates at a fairly small scale. Operators are able to purchase just single 

truckloads at a time. These trucks ferry the E-waste to the four large warehouses in the 

port of Nanhai (see map) where the imported waste arrives in sea-going containers.  

The trucks used for the five-hour transport to Guiyu are smaller than sea- going 

containers.  However, the waste clearly comes unsorted from the same containers, as 

the institutional labels, phone numbers and other geographic markets remain consistent 

with each truckload.  

 

 
                
 

 

 

 

 

 

 

 

 
 

Figure 2.8: Map of China 

2.12.1.2. The Recycled Materials 

Most of the activity in Guiyu involves physical dismantling by hammer, chisel, screw 

driver and bare hand.  The most high- tech piece of dismantling equipment witnessed 

was an electric drill.  The immediate objective of most of the operations involve 

dismantling -- the rapid separation of primary materials.   

The following materials were observed being separated for further recycling: 

Material containing copper: 

Including printer and other motors, wires and cables, CRT yokes. 
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Steel:  

Including internal computer frames, power supply housings, printer parts, etc. 

Plastic:  

Including housings of computers, printers, faxes, phones, monitors, keyboards, etc. 

Aluminum: Printer parts, etc. 

Printer Toner: 

From spent toner cartridges 

Circuit Boards: 

These come from many applications including computers, phones, disc drives, printers, 

monitors, etc. These boards were subject to further separation in other facilities as 

follows: 

Valuable reusable processors and chips: for  resale 

Other chips and connectors containing gold: for acid processing 

Solder: (lead/tin base) for resale 

 

2.12.1.3 Recycling Operations 

Different types of recycling operations are performed to manage the e-waste. 

 2.12.1.3.1 Toner Sweeping 

Certain areas of Guiyu are dedicated to printer dismantling.  In those areas the 

operations strictly deal with toner cartridges both black as well as the cyan, magenta 

and yellow toners of color copiers and printers.   We observed that the only recycling 

taking place involved the small amounts of residual toner, with the black cartridge 

plastic largely discarded.  Workers without any protective respiratory equipment or 

special clothing of any kind opened cartridges with screw drivers and then used paint 

brushes and their bare hands to wipe the toner into a bucket. The final end-use of the 

recovered toner is uncertain.  The process created constant clouds of toner that billowed 

around the workers and was routinely inhaled.  In the course of the workday, the 

worker’s skin and clothing was blackened. Material Safety Data Sheets (MSDS) 

provided by Xerox and Canon indicate that although carbon black and other black per 

se, they will cause lung toner ingredients are not toxic and respiratory irritation.  Other 
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documentation claims that carbon black is a possible human carcinogen.  No reference 

indicating what chemicals are present in color toners has been found. The MSDS sheets 

are careful to note that under normal use the black toners will cause no health problems. 

Clearly what takes place in Guiyu is not normal use.  

 

 2.12.1.3.2 Open Burning 

In the process of dismantling computers, a considerable amount of material is collected 

and dumped outside of town along the river where much of the dirtier operations of 

Guiyu take place.  There, a small village has stood (for two years now) where the 

residents make their living entirely by burning these wires to recover copper.  The 

village exists in a landscape of black ash residue which covers the ground and the 

houses of the village as shown in photo 2.3.   

 
Photo 2.3: Open burning 

The burning always takes place in the middle of the night, indicating that local 

authorities have likely frowned upon the black smoke plumes. It is extremely likely that 

due to the presence of PVC or brominates flame retardants in wire insulation, the 

emissions and ashes from such burning will contain high levels of both brominates and 

chlorinated dioxins and furans – two of the most deadly persistent organic pollutants 

(POPs).  It is also highly likely that cancer-causing polycyclic aromatic hydrocarbons 

(PAHs) are also present in the emissions and ash. Yet about 100 people live in the 
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village, including pregnant women.  Scores of small children play among the ash heaps.  

Drinking, cooking and washing is done with local ash contaminated surface waters. 

Additionally, the village lies adjacent to two fish ponds which provide the villagers 

with their food and protein supply.  It is extremely likely that this food source is 

contaminated from the pollution. 

2.12.1.3.3 CRT Cracking and Dumping 

Prior to leaving for China we had heard reports that cathode-ray tubes (CRTs) from 

computer monitors and televisions were sold to China for refurbishing into “new” 

television sets or computers.  Un- fortunately, this is not what was witnessed in Guiyu.  

Rather, invariably we saw the copper-laden yokes from the end of the tube broken off 

with the CRT itself being cracked and discarded in the process.   We were informed 

that the yokes were sold to copper recovery operations. Living on ash:  Wire-burning 

village where the residents sort wires by day and In any case, the lead-laden monitor 

glass, which qualifies as a hazardous waste in the Basel Convention and fails U.S. 

EPA’s leach ate tests (TCLP), was regularly dumped on open land or pushed into 

rivers.   In Guiyu itself, a former rice growing village, the ancient granite-lined 

irrigation canals were routinely filled with the broken monitor glass and other un-

recycled plastic E-waste.  Once these were filled, bulldozers were brought in to push 

the material out into trucks to be hauled away elsewhere.  It is likely that this routine 

dumping of monitor glass is at least partially responsible for the severe well-water 

pollution. 

 

2.12.1.3.4 Circuit Board Recycling 

It is likely that the most environmentally destructive recycling overall involves the 

recovery of the various components and materials found on electronic circuit boards. 

While there are differing approaches practiced around Guiyu, the general approach to 

recycling a circuit board involves first a de-soldering process. Many hundreds of 

workers, usually women and girls, are active each day (photo 2.4 and 2.5). 
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Photo2.4: Separated Circuit Board 

 

 

 

 

 

 

 

 

 

 

 

Photo 2.5: Dismantler cracking monitor 

Solder is also collected by slapping the boards hard against something such as a rock 

where the solder collects and is later melted off and sold.  While fans are sometimes 

used to blow the toxic lead-tin solder fumes away, the exposure on a daily basis is 

likely to be very damaging. The loosened chips are then sorted between those valuable 

for re-sale and those to be sent to the acid chemical strippers for gold recovery.  Often 

the pins on chips will be straightened and later dipped in fresh solder to make them look 

new for use in the computer prefabrication business, said to be prominent in 

Guangzhou. After the de-soldering process, the stripped circuit boards go to another 
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less skilled laborer who then removes small capacitors and other less valuable 

components for separation with wire clippers.  After most of the board is picked over, it 

then goes to large scale burning or acid recovery operations outside of town along the 

river where the last remaining metals are recovered.  Whole riverbanks were seen full 

of charred circuit boards reduced to blackened fiber-glass. This final burning process 

isbound to emit substantial quantities of harmful heavy metals, dioxins, beryllium, and 

PAH’s.  Some of very contaminated areas we sampled are adjacent to where circuit 

boards were burned (see Annexes II, III). 

 

2.12.1.3.5 Acid Stripping of Chips 

Much of the work to remove chips from circuit boards is done for the ultimate purpose 

of removing precious metals. This is most often done by a very primitive process using 

acid baths. Although we could not test the actual chemicals, after consulting with 

metallurgical experts, we are confident that the baths were in fact aqua (a mixture of 

25% pure regia nitric acid and 75% pure hydrochloric acid).This mixture and process 

was invariably applied directly on the banks of rivers and waterways. The aqua regia 

was first heated over small fires and then poured into plastic tubs full of computer 

chips.  These in turn were routinely swirled and agitated to dissolve the tiny amounts of 

gold found inside.  After many hours of this, a chemical is then added which 

precipitates the gold, making it settle to the bottom of the tub.  This is recovered as a 

mud, dried, and then finally melted to a tiny bead of pure, shiny gold. The process 

resulted in huge clouds of steamy acid gases being emitted, which looked like smoke 

from even far away.   Worse, the process resulted in the routine dumping of aqua regia 

process sludge that blackened the river banks with the resinous material making up 

computer chips.  A quick test using pH paper on the saturated ground surrounding the 

tubs measured at a pH level of 0 -- the strongest level of acidity. The men worked at 

this process day and night protected only by rubber boots and gloves.  They had nothing 

to protect them from inhaling and enduring the acrid and aqua regia process is known 

often toxic fumes (photo 2.6). There also exists huge of toxic chlorine and sulphur 

dioxide gases.  
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2.12.1.3.6  Plastic Chipping and Melting 

The plastic parts of E-waste, and in particular the housings of computers, monitors, and 

plastic keyboard parts, etc. were all sent to one of the Guiyu villages that was 

preoccupied with processing plastics. Much time is spent there, chipping plastics into 

small particles, and then separating the various colors of plastics so that a clean colored 

remit would be possible.  Often children are employed for this tedious job (photo 2.7).  

    

 

Photo 2.6: plastic chipper and melter unit being operated without respiratory equipment 

 
Photo 2.7: Children sorting out tiny specks of wrong colored plastic 

 Then the chips are bagged and sent to melting and extruding operations.  The melting 

of the computer plastics is done in rooms with little ventilation and with no respiratory 

protection. It is not even known if such protection were to be used, and in irrigation 
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ditches.  These materials include leaded CRT glass, burned or acid-reduced circuit 

boards, mixed, dirty plastics including mylar and videotape, toner cartridges, and 

considerable material apparently too difficult to separate.  Also dumped are residues 

from recycling operations including ashes from numerous open burning operations, and 

spent acid baths and sludges.   

It is this indiscriminate dumping which has no doubt led to the severe contamination of 

the drinking water supply of Guiyu.  Although we are not aware of whether the 

government has conducted tests of the groundwater or local sediments, BAN did take 

some samples along two rivers which we analyzed. 

 

2.12.1.4 Sediment and Water Sample Results 

The investigative team took one water sample, one sediment sample, and three soil 

samples in one area along the Lianjiang River where charred circuit boards had been 

treated with acid and fire and dumped along the banks.  A year previously, in 2000, a 

Hong Kong reporter from East week magazine, a Chinese language journal, had visited 

the very same site when operations there were active.  After the publication, the 

government halted the operations in that locale. All of the test results taken by BAN 

and the reporter were analyzed by the Hong Kong Standards and Testing Centre Ltd.  

Later, BAN took one more sample in another location along the Leaning River 

downstream from where wires were routinely burned. The test results revealed alarming 

levels of heavy metals that correspond very directly with those metals most commonly 

found in computers (see Annexes II and III). The single water sample taken by the 

reporter in 2000 adjacent to a location where circuit boards had been processed and 

burned in the 2,400 times higher than past, revealed lead levels that were World Health 

Organization (WHO) Drinking Water Guidelines. In December of 2001, when BAN 

visited the site, the levels were found to still be 190 times the threshold WHO level. 

This likely demonstrates that the sediment and soil remain saturated with pollution. 

Sediment samples were also astonishingly contaminated.  A sediment sample taken 

near the above river location, showed lead  212 times higher than what would be treated 

as hazardous waste had it been dredged from the Rhine River bottom in the 
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Netherlands.   Likewise other heavy metals found in circuit boards and in CRTs were 

found in very high quantities.  Barium was found at levels almost 10 times higher than 

an EPA threshold for environmental risk in soil.  Tin was found at levels 152 times the 

EPA threshold.  Chromium in one sample was at levels 1,338 times the EPA threshold 

level.  And copper in another sample (which in fact appeared to be a dumped residue 

from some recycling process found on the banks of a river) was an astounding 13.6% of 

the total. Of course these spot samples cannot provide a comprehensive view of the 

contamination levels of Guiyu and environs.  It is imperative therefore that serious data 

be gathered on both human and environmental health in the region.  Rather, these 

samples reveal that in some locations, Guiyu is very seriously polluted, and signal an 

urgency to find out how widespread the problem really is, and how far it has impacted 

the health of the community and its residents.  

 

2.12.1.2 India and Pakistan 

 

Very preliminary investigations in both Pakistan and India reveal that these countries 

are 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 the migration of E-waste to Asia is not limited to China. 

Indeed, it may well be that as China begins to enforce its laws, more and more may be 

flowing to countries with even less infrastructure and government ability to protect its 

citizens from the environmental and occupational impacts than China possesses.  If 

anything, the first look at India and Pakistan reveals the Asian countries that the 

migration of E-waste to Asia is not limited to China. Indeed, it may well be that as 

China begins to enforce its laws, more and more may be flowing to countries with even 

less infrastructure and government ability to protect its citizens from the environmental 

and occupational impacts than China possesses.  If anything, the first look at India and 

Pakistan reveals the New Delhi neighborhoods is routine as is the use of child labor to 

accomplish these tasks.  
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2.12.1.2.1 E-Waste Recycling in Karachi, Pakistan 

 

Sher Shah in Karachi is one of the principle markets for second hand and scrap 

materials in Pakistan where all sorts of electronic, electrical, spare parts, computers and 

smuggled goods arrive by sea and land for sale or further distribution to other cities in 

Pakistan.  Sher Shah serves as an open informal market, without state controls of any 

kind.  Some of the primary warehouses for scrap computers in Sher Shah include H-

Akbar, Quality, and Al-Faisal. Countries from which the computer waste/scrap comes 

include: Australia, Japan, England, the United States, Kuwait, Saudi Arabia, Singapore, 

and the United Arab Emirates (UAE). Dubai, the capital city of UAE appears to be one 

of the primary pre distribution centers between Europe and South Asia. Another of 

these is Singapore.  Pakistani businessmen purchase the E-waste from Dubai and 

forward it to Karachi in sea-going containers.  Typical costs of a scrap purchase in 

Dubai is around 35-40 Pakistani Rupees (PKR) (65 US cents) per kilogram, including 

all expenses, whereas costs from Singapore were reported as being around PKR 200 or 

(US $3.27) per kilogram. After reaching the port, custom officials scatter the waste out 

and impose duty on various items according to their value and use. There after the 

material is brought to large warehouses as shown in photo 2.8 and 2.9.   

 

Photo 2.8: Imported computers piled high at one of the warehouse yards in sher shah 
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Photo 2.9: Worker de-soldering circuit boards 
Other than the duty officers, there is no authority to question the import or subsequent 

recycling and disposal in Pakistan.  The warehouses work as open markets from where 

buyers procure items either for reuse applications or for scrap processing.  It is stated 

that only 2% out of this whole bulk can be re-used with slight repair, while the rest is 

used for extraction of metals and plastics. Products extracted from the computers 

include: copper, gold, platinum, plastics, lead, and glass. No special equipment or 

protective clothing of any kind is used.  All the work is done by the bare hand. The 

main parts of the computers are separated, which include monitors, key boards, mother 

boards, casing, processors, floppy drives, CD drives and circuit boards. 

 
2.12.1.2.1.1 Monitors 

The copper yoke coils found around the picture tube end are the main item dealers look 

for and which are later smelted for copper alone.  The glass and plastic housing are 

simply dumped and thereafter scavengers pick their share.  The plastic casing of the 

monitor is either burned openly or is sold at a price of PKR 10 per kilo. 

 

2.12.1.2.1.2 CD and Floppy Drives 

If drives are repairable or usable they are sold in the market; if not, they are broken into 

pieces with circuits and other parts separated accordingly. 
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2.12.1.2.1.3 Circuit Boards, including Motherboards, Cards, chips and processors  

The methods by which these metals are extracted are very harmful to the workforce due 

to the fumes emitted during their burning and melting.  The circuit boards are first 

heated by blow-torch and then the valuable chips are removed for further sale or 

precious metal extraction.  Flame is directly applied to the board to remove the 

remaining solder which is sold at the rate of 120 Rupees per kg. The material removed 

from the boards that is suspected of containing gold is taken to another operation 

known as “Adda” (in local language).  It is a very primative smelting operation where 

workers sit before a small fire-pit fueled by wood and coal and where air is forced by 

fans and pipes intone the fire to increase the heat.  Here the material is melted to form a 

ball which in the local language is called a “sikka”. After this melt, the ball of metal is 

then placed into acid baths.  The effect of the acid segregates the metals from one 

another.  A chemical powder is then applied to further segregate the copper and gold.  

Platinum can also be removed but this is not done frequently.  Then the “goldsmiths” 

reduce the gold further by melting it into a small bead. Interviews reveal that the 

workers and the general public are completely unaware of the hazards of the materials 

that are being processed and the toxins they contain.  There is no proper regulatory 

authority to oversee or control  the pollution nor the occupational exposures to the 

toxins in the waste. Because of the general poverty people are forced to work in these 

hazardous conditions. Some say that they don’t like the putrid smell, but now claim 

they’ve become accustomed to it. 

 

2.12.1.2.2 E-Waste in New Delhi, India 

In New Delhi the E-waste trade is a thriving business.  Areas visited in Delhi included 

Mandoli, Sader Bazar, Kanti Nagar Extension, Old Sealampur and Turkmangate.  

Indian E-waste dealers make bids on sea-going containers at the inland depot situated at 

Okhala.  The material is taken out, sorted and distributed between various recyclers 

according to areas of specialization (photo 2.10 & 2.11). Mr. Chander Mohan, Director 

of PRCM Metal Limited described the trade.  He obtains scraps from abroad as well as 

domestically.  He revealed that the Gulf countries and in  
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Photo 2.10: Separating parts from circuit boards 

particular the city of Dubai serve as centers where scrap and wastes of all kinds from 

America, Europe, and West Asian countries are collected and re exported. Major buyers 

from Dubai include China, Pakistan, and India.  Mr. Mohan also disclosed that Dubai-

based exporters are well aware of the Indian domestic scrap market and due to this they 

keep the price of any scrap at par with the Indian market price. The circuit board 

recycling process involves either open burning of the circuit boards or using acid 

stripping. Both processes first involve removal of the chips, condensers and capacitors 

from the boards.  Very often child labor is employed to separate the parts from the 

circuit boards utilizing wire cutters and pliers as shown in photo 2.12   
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Photo 2.11: Burning of circuit boards 

 
Photo 2.12: Pliers and wire cutters in New Delhi 

 After some pin straightening, some of the IC chips and components are sold for reuse.  

The items that are not worthy of re-use go directly to the outdoor fires to reduce them to 

metals.   Following the chip extraction and burning, the boards themselves are burned 

in an open pit to retrieve the rest of the solder and copper.  After burning, the ashes are 

floated in water to remove lighter ash. Another process involves utilizing nitric acid on 

the circuit boards to remove gold and platinum.  Both methods, open burning and acid 

baths, are fraught with occupational health risks as well as risks to the people living in 

the surrounding community.  Investigators from Toxics Link India became dizzy within 

just an hour of breathing the heavy air pollution. 
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2.13 INTERNATIONAL POLICY & REGULATIONS REGARDING E WASTE  

As e-waste generation increases rapidly e-waste management is getting attention at 

various levels. Initiatives to introduce/amend legal tools as well as technical measures 

are under way at national and international levels. This section attempt to outline the 

current status of response measures with the available information.  

Although there is no regional level intergovernmental initiative so far on e-waste 

management in Asia and the Pacific, national level initiatives exist in some counties of 

the region. Most of the initiatives are at the initial stages and require substantial 

technical assistance and intergovernmental cooperation.   This section identifies some 

the initiatives taken at the national level in Asia. 

 

2.13.1 Law of China regarding e-waste management 

Manual dismantling of electric appliance is common in China as in the other parts of 

the region. Some cities in South China engaged in e-waste processing. Processing are 

mainly carried out in household workshops, and assisted by medium and small 

factories. In July 2003, Ministry of Science and Technology of the People’s Republic of 

China initiated National High Technology Research and Development Programmed on 

e-waste recycling technology. It is expected the programmed will promote the research 

and development on technological aspects of e-waste management. E-waste recycling is 

also being promoted in China. For example, in Dec. 2003, national development and 

reform commission designated Zhejiang province and Qingdao city as the trial 

demonstration city to establish e-waste recycling system. Some of the laws of China 

related to e-waste are tabulated in table 2.3 
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Note 1: 

1. Information on e-waste generation, transportation, storage, and disposal should be 

reported to the local Environmental protection department at or above county level. 

2. Waste lead/acid batteries, nickel/cadmium batteries, mercury switches and relays, 

cathode ray tubes, PCBs bearing capacitors, shall be ensured to be collected, stored and 

disposed. And whoever transfer e-wastes should fill in duplicate forms for transfer of 

hazardous waste and report to the competent administrative department of 

environmental protection. 

3. Outdated recycling technology caused environmental pollution was prohibited. Open 

burning, simply incineration and rough extraction of metals from e-waste using acid 

were banned.  

4. Units engaged in e-waste collection, storage, disposal shall apply to the competent 

administrative department of environmental protection of the people’s government at or 

above the provincial level for the operation license. It is forbidden to collect, store or 

treat hazardous waste without an operation license or against the provisions of the 

operation license. Any illegal activity will be punished according to “Law of the 

Table 2.3: E-Waste related law of China 
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People's Republic of China on the Prevention and Control of Environmental Pollution 

by Solid Waste”. 

5. Local EPBs should take step to encourage cleaner production in EEE manufactures. 

And pollutants such as Lead, Mercury, Cadmium, Chromium (VI), (PBB), (PBDE) etc 

should be gradually removed in EEE manufacture; recycling, environmental sound 

design and package should be encouraged.      

2.13.2 India’s Law of e-waste management      

Recycling in India is done both in the organized and unorganized sectors. Simple 

recycling of electronic and computer waste is being carried out in big cities like Delhi. 

Initiatives on assessment and management of e-waste have also been taken in some  

cities such as Bangalore, Chennai, Kolkata, Hyderabad and Mumbai.  

As a first step in framing a national level policy on e-waste management, the Central 

Pollution Control Board (CPCB) conducted a national workshop on e-waste 

management in March 2004.  The workshop attended by various stakeholders and 

discussed the need for the national level initiatives to address the issue of e-waste. 

Some of the e-waste related laws in India are listed in the table 2.4 

Table 2.4: E-waste related laws in India 
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2.13.3 Japan Malaysia and Singapore laws 

Response measures initiated by some of the countries in Asia are summaries in table    

Table 2.5: E-waste law in Japan, Malaysia & Singapore        
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 13.4 International Policy and Regulations adopted by developed countries 

There is a wide range of means and measures to influence WEEE generation, 

management and impacts, ranging from restricting its generation through better design, 

enhancing recycling and reuse schemes, introducing market forces into waste through 

product stewardship programmes, and more use of classic 'end of pipe' solutions such 

as technically engineered landfills. Well established principles such as 'polluter pays', 

'prevention is better than cure' and the 'precautionary principle' have been applied to 

such initiatives by various Governments internationally, in the effort to strike a balance 

between maintaining the benefits of EEE while minimising the environmental and 

human health costs of WEEE. Such initiatives can be loosely termed 'policy and 

regulation', and range from sponsorship of voluntary schemes to legislation mandating 

particular courses of action. 

Internationally, the main regulation is the Basel Convention on the control of trans 

boundary movement of hazardous wastes and disposal, and ratification obliges 

countries to address the problem of trans-boundary movement and disposal of 

dangerous hazardous wastes through international cooperation. Hazardous wastes listed 

in Annex VIII of the Convention cannot be passed between countries that have ratified 

the ban agreement. However, the agreement does not restrict the import of such wastes 

from countries that have not ratified the Convention. The 1994 amendment calls for a 

ban of hazardous waste export from certain countries, including all member countries 

of the Organization of Economic Cooperation Development (OECD), which includes 

the United States and China.  

In considering the impacts of WEEE and the case for policy and regulation in New 

Zealand, it is relevant to review initiatives to date. For the purposes of this literature 

review several countries and regions have been used to describe the connection between 

policy, WEEE impacts and resulting legislation, directives, regulations and bans. These 

include: 
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• European Union (EU) 

• United States of America (USA) 

• Canada 

• Japan 

• Australia. 

While not conclusive, the following jurisdictional overview helps to highlight the 

breadth of activity in response to WEEE related impacts and issues. 

2.13.4.1 European Union - Policy Context and Development 

The European Union as well as individual member states and non-members have a 

relatively long history of research and policy development focused on WEEE. Concern 

about the consequences and impacts of landfilling and incineration of WEEE has 

resulted in the enactment of two key related EU Directives: 

1. Waste Electrical and Electronic Equipment (EU WEEE) imposes on producers 

and distributors "take-back" and recycling obligations, and related obligations to 

reduce waste from EEE.  

2. Restriction of Hazardous Substances (EU RoHS) bans the use of six substances 

in EEE to agreed levels. From 1st July 2006, new EEE put on the market may 

not contain lead, mercury, cadmium, hexavalent chromium, PBBs or PBDEs.  

These two Directives represent a mandatory approach to obliging industry and other 

stakeholders to play a more significant role in maximising the environmental 

performance of EEE while simultaneously reducing risk, toxicity and hazard impacts 

associated with WEEE. 

The key European Commission (EC) document aimed at substantiating the WEEE and 

RoHS Directives is the Proposal for a Directive of the European Parliament and of the 

Council on Waste Electrical and Electronic Equipment (2000). While this document is 

not as exhaustive as it may have been, and therefore has its critics, it does elaborate on 
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the essential rationale behind the need for the WEEE Directive, both in terms of 

environmental and human health reasons (see below). 

2.13.4.2   USA - Policy Context and Development 

The diversity of WEEE policy initiatives across the USA underscores the complexity of 

Federal State relations. Several individual States are moving much faster with local 

legislation, bans and initiatives related to WEEE, from landfill bans on specified WEEE 

through to more elaborate producer responsibility and product stewardship schemes 

targeting IT equipment, TVs and major appliances. 

Table 2.6: States with legislation already in place 

State  Activity - Outcome  

Arkansas 

Allows the Arkansas Department of Environmental Quality to implement 

regulations banning the disposal of all computer and electronic equipment 

in landfills, beginning January 1, 2008.  

California 

The Electronic Waste Recycling Act (2003) represents one of the most 

ambitious pieces of WEEE related legislation in the USA. Key elements of 

the Act include: 

• Reduction in hazardous substances used in certain electronic 

products sold in California. 

• Collection of an electronics recycling fee at point of sale of certain 

products. 

• Distribution of recovery and recycling payments to qualified 

entities covering the cost of electronic waste collection and 

recycling. 

• Directive to recommend environmentally preferred purchasing 

criteria for state agency purchases of certain electronic equipment.  



Literature Review 

68 
 

State  Activity - Outcome  

Illinois 
Creates the Computer Equipment Disposal and Recycling Commission; 

working towards a computer recovery and recycling scheme. 

Louisiana 

Developing a strategy for the proper management of electronic discards 

focused on the recovery of components from discarded computers and for 

the reduction of landfilling or incinerating discarded electronics. 

Maine 

Requires the Department of Environment Protection to report on the 

effectiveness of cellular telephone recycling collection programs in the 

state to the legislature.  

Maryland 

Requires computer manufacturers to submit environment compliance plans 

that describe an action plan proving that computers can be easily broken 

down into recyclable components and contains the least achievable 

amounts of hazardous materials; includes a state computer recycling fee to 

be collected by retailers at the point of purchase. 

Minnesota 

Has created a waste management task force that will address WEEE issues 

in the state including implementation of a CRT disposal ban scheduled to 

go into effect on July 1, 2006. 

Washington 

Requires manufacturers to register with the Department of Ecology by 

January 2007 and to implement and finance the collection, transportation 

and recycled if covered products by January 2009. Includes creation of a 

public entity to develop and implement a collection and recycling program 

for manufacturers participating in the standard plan. Cover TVs and IT 

equipment. 

There is an extensive list of proposed, debated and in-progress bills on e-waste across 

numerous states, illustrating the generally high but disjointed level of WEEE related 

policy activity in the USA. Examples of other States that have or are continuing 

through this process include: Colorado, Connecticut, Delaware, Hawaii, Iowa, 

Kentucky, Massachusetts, Michigan, Mississippi, Nebraska, Nevada, New Hampshire, 
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New Jersey, New York, Oklahoma, Oregon, Pennsylvania, Puerto Rico, Rhode island, 

South Carolina, Tennessee, Texas, Vermont, Virginia and Wisconsin.  

In terms of relevant research and reports on WEEE impacts and issues, two noteworthy 

studies deal respectively with desktop computer displays and cell phones: 

• Life Cycle Assessment of Desktop Computer Displays: Summary of Results. 

2002, prepared for the US EPA; prepared by the University of Tennessee Center 

for Clean Products and Clean technologies; and  

• Waste in the Wireless World. 2002, written by Bette K. Fishbein, Inform, Inc., 

New York. 

2.13.4.3 Canada - Policy Context and Development 

The Canadian Council of Ministers of the Environment (CCME) is facilitating a 

cooperative approach to addressing WEEE related issues in order to achieve regional 

and national solutions. Earlier research studies by Environment Canada in 2000 and 

2003 established the extent of the issue while also helping improve awareness and 

understanding. Two key reports provided some of the initial impetus for continuing 

policy development: 

Information Technology and Telecommunication Waste in Canada (2000); and 

Baseline Study on End-of-Life Electrical and Electronic Equipment in Canada (2003). 

More recently in April 2005, the CCME released 'Canada-Wide Principles for 

Electronics Product Stewardship: Recommended E-Waste Products'. This document 

includes two important notes in terms of continuing policy priorities and actions: 

• "In June 2004, the Canadian Council of Ministers of the Environment endorsed 

Canada-wide principles for electronics product stewards. The objective of these 

Canada-wide principles is to assist and support jurisdictions in the development of 

e-waste programs. While recognizing difference in the legislative/regulatory 
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framework and existing programs among jurisdictions, CCME encourages 

regional or national cooperation in the development of e-waste programs." 

• It is anticipated that the lists may be revised from time to time to reflect changing 

priorities, new information, the development of stewardship programs and the 

introduction of new electronic devices into the Canadian market, Specific 

measures undertaken by each jurisdiction and their timing will be at their 

discretion, with the goal of effective, efficient, and harmonized implementation." 

The CCME have also developed a comprehensive list of recommended e-waste 

products to 'assist and support jurisdictions' in the creation of specific take back and 

recycling initiatives. 

Additional information and source documents regarding e-waste policy development is 

available from the CCME website: http://www.ccme.ca/ourwork/waste.html#ewaste 

At a Provincial level, several jurisdictions are actively working on WEEE related 

regulations, rules and programs. For example: 

• Manitoba has proposed regulation whereby producers and retailers would be 

'prohibited from selling products containing household hazardous waste including 

consumer electronics equipment and batteries, unless they provide or participate 

in an approved "stewardship" plan for managing such waste that meets certain 

financial, educational, operational and service criteria'. 

• Ontario has enacted waste diversion law that is likely to designate electronics 

components and batteries for take-back or recycling.  

• British Columbia, Alberta and Saskatchewan are also moving forward on WEEE 

related policies and regulations.  
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 2.13.4.4 Japan - Policy Context and Development 

The Government of Japan has moved relatively swiftly in the development and 

implementation of their WEEE related policies and legislation. This has been further 

accompanied by strong support from consumers, producers and retailers. The principal 

statute is the Law for the Recycling of Specified Kinds of Home Appliances (also 

referred to as the "Home Appliance Recycling Law") came into effect in April 2001. 

Since enactment various post-consumer product types have been designated for 

collection and recycling action, including air conditioners, television sets, refrigerators 

and washing machines and PCs (Government of Japan, 2006). 

The Home Appliance Recycling Law has a strong focus on collection by retailers as 

well as collection by manufacturers and other designated collection points. The Law 

requires the use of a 'home appliance voucher system' and provides consumers with the 

means of tracking their specific post consumer appliance and its status in terms of 

collection and processing. For more information (in Japanese) about the home 

appliance voucher system and product tracking visit: http://www.rkc.aeha.or.jp). For 

more information about the Home Appliance Recycling Law refer to the Government 

of Japan website: http://www.env.go.jp/en/recycle 

2.13.4.5 Australia - Policy Context and Development 

Australian Governments operate primarily throughout the Environment Protection and 

Heritage Council (EPHC) as a means of developing national WEEE related policies and 

programs. The EPHC represents all Federal, State and Territory Environment Ministers 

and provides a national framework for identifying environmental priorities and actions 

across a range of areas and issues, including WEEE. 

Within the context of WEEE, the EPHC has identified end-of-life IT equipment and 

televisions (TVs) as priority waste streams in need of industry action, particularly 

collection and processing. The consumer electronics industry is well advanced and has 

established a 'producer responsibility organisation' (PRO) called Product Stewardship 



Literature Review 

72 
 

Australia Ltd (PSA) to develop and implement a phased national collection, recycling 

and education scheme specifically focused on TVs. PSA's planning and scheme 

development activities are being developed on a collaborative basis with the EPHC and 

are significantly dependent on the formulation and enforcement of a National 

Environment Protection Measure (NEPM) that will specifically address free-riders and 

competitive disadvantage issues. A key element of how Australian Governments and 

the TV sector will cooperate and move forward will be guided by a 'product 

stewardship agreement' featuring specific targets and KPIs concerning collection, 

processing, recycling and community awareness and action. A draft product 

stewardship agreement for the TV industry is scheduled for release and discussion at 

the June 2006 EPHC meeting of Environment Ministers. This co-regulatory approach to 

addressing WEEE is likely to expand and be applied by the EPHC across a range of 

other WEEE categories. The IT equipment industry is also working through EPHC 

processes to develop a national response to end-of-life IT equipment. The Australian 

Information Industry Association (AIIA) is working closely with Ministers and policy 

makers at a State and Federal level to develop a roadmap for ongoing planning and 

scheme development. The AIIA's proposal for ongoing action will also be tabled and 

discussed at the June 2006 EPHC meeting. 

At a State level, the New South Wales Government has the legislation in place to 

regulate industry to address WEEE related priorities. The EPR Priority Program in 

NSW has been explicit in aiming to encourage producer responsibility and product 

stewardship among manufacturers and importers of electrical and electronic equipment. 

While the NSW Government's approach has the potential to introduce WEEE related 

regulation, it is unlikely to take place if the EPHC process is effective.   

2.13.4.6 South America - Policy Context and Development 

Several South American countries are moving forward with policy formulation related 

to WEEE and RoHS type issues. 
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It appears that Brazil has been one of the more proactive South American countries 

with a focus on WEEE related policies and programs. At national level batteries are the 

subject of take-back and recycling requirements. Take-back and recycling are also 

featuring in related product categories however the extent to which such measures are 

regulated and mandatory appears limited at this time. 

Argentina is also moving towards take-back and recycling requirements that will 

impact on WEEE and the federal proposal has the potential to address particular 

categories such as batteries and specific chemicals/substances. Overall, batteries appear 

to be attracting the greatest attention in Argentina with proposed bills being considered 

by their senate; the focus being on producer responsibility and labelling. 

While there does not seem to be any mandatory requirements or standards regarding 

product take-back for electronics in Chile, their National Environment Commission 

(CONAMA) released an Integral Solid Waste Management Policy in 2005 covering the 

principles and concept of Extended Producer Responsibility.  

On a more collaborative basis, Mercosul (or the Common Market of the South 

comprised of Brazil, Argentina, Paraguay and Uruguay) is moving towards the creation 

of a detailed chemicals management program. Part of this activity includes the 

preparation of a regional plan to address all aspects of hazardous chemicals including 

their management and the role of EPR.  

2.14 CONCLUSIONS 

The EU WEEE and RoHS Directives are already creating considerable industry 

transformation, and will bring new materials to the market, as well as new industries 

and techniques for effectively managing the product stewardship and end-of-life 

implications of the Directives. They can also be expected to have effects outside 

Europe, with more toxic EEE being 'dumped' onto markets in countries with less 

developed policy and regulations. 
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Of the substances reviewed in this study, lead poses major risks because of the amounts 

occurring in WEEE and the toxicity potential. Mercury, cadmium and chromium VI 

(hexavalent chromium) are also of concern both because of their toxicity and leaching 

potential, and their persistence in the environment. BFRs are a complex issue, with 

proven potential human health effects associated with some compounds, and 

documented suspicions associated with most current major commercial substances. 

Similarly, PVC is a major concern, as well as being a contaminant in recycling streams. 

The state of knowledge regarding the toxicity of WEEE components is developing, 

with still some way to go before confident and accurate predictions of effects on 

humans and the environment for all WEEE substances can be made. While some 

studies are several years old, they remain relevant until new evidence is developed, and 

significantly more research is needed into the toxicity potential of WEEE. Until then, it 

is prudent to take a precautionary approach; indeed, three well-established principles 

can be drawn upon to guide policy development in WEEE management: 

• Precautionary principle; where theory or circumstantial evidence suggests 

damage potential exists, in the absence of fuller evidence, it is prudent to 

assume the worst case and legislate accordingly; 

• Prevention is better than cure; it is cheaper in the long run to prevent risks and 

impacts from occurring rather than to concentrate entirely on cleaning up 

problems, so eco-design mechanisms to minimise WEEE generation is a logical 

approach; 

• Polluter pays principle; those who create the risks should incorporate the costs 

of dealing with them into their operating costs, for example, through operating 

product stewardship programmes.  

There is a wide range of means and measures to influence WEEE generation, 

management and impacts, ranging from restricting its generation through better 

design, enhancing recycling and reuse schemes, introducing market forces into 

waste through product stewardship programmes, and more use of classic 'end of 

pipe' solutions such as technically engineered landfills. Well established 
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principles such as 'polluter pays', 'prevention is better than cure' and the 

'precautionary principle' have been applied to such initiatives by various 

Governments internationally, in the effort to strike a balance between 

maintaining the benefits of EEE while minimising the environmental and human 

health costs of WEEE. Such initiatives can be loosely termed 'policy and 

regulation', and range from sponsorship of voluntary schemes to legislation 

mandating particular courses of action. 
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