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Sustainability and life cycle analysis in 
informal e-waste recycling 



Electronic recycling has been studied  
in multiple LCA… but 
à Little quantitative data available for  

the informal sector 
à Need to understand the combined environmental and 

economic performance of the different EOL scenarios 
à Need to also understand the occupational risk of chemical 

exposures and injuries associated with informal recycling 

Objectives: 
 Develop a life cycle based approach that enables to evaluate 
the socio-economic, occupational and environmental risks 
and benefits associated with multiple electronic products  
 

à Mitigate risks, while maintaining economic and 
environmental benefits. 

Needs and objectives 

Product 
life 

cycle 



      Social & LCA: Glass bangles  
  production in India 

The production of 1000 toras involves...
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* Cost analysis: The real expenditures of the glass bangle manufacture are not taken into 
account. A rough estimation is based on average national prices and on cumulated wages and 
salaries. 
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Roquier and Jolliet, Social Life Cycle Assessment, 2015 

 
Indicators 

Social impact  
categories 

Social data 

Workplace health impact 
(Accidents or DALYs) 

Human health 

Below Poverty Line Poverty 

(or Local/Migrant) 

Workers represented by an 
Association/Trade-union Interpersonal relation 

Literacy rate Knowledge 

Proportion of workers 
below 15 years old 

Child labour 

Number of worker-days Employment 

Female/Male income 

Low/High income Equity 

Local/Foreigners income 



Stepwise analysis of the informal 
recycling process: television 
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Mass decomposition: TV example 
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Socio-economic assessment 
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Average income television 
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Socio-economic and injury risks 
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Energy recuperated avoided CO2 per kg 
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Average avoided and CO2 
Television 
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Washing machine recycling 

11 



Washing machine recycling 
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Matrx approach for combining LCA and 
Mass Flow analysis 
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Steel AluminiumPlastic Copper Copper	wireWaste PCB Screen Compressor Total
Income Baht/week 2329 1542 3321 6636 3670 0 818 0 0 18316
Price Baht/kg 7 48 9 175 175 0 16 0 0

Item Piece/week Weight/piece kg/week Steel AluminiumPlastic Copper Copper	wireWaste PCB Screen Compressor
Fan 100 2.4 241.6 49.8% 9.2% 28.7% 6.4% 2.4% 3.5% 0.0% 0.0% 0.0%
Refrigerator 7 28.8 201.4 51.1% 3.6% 14.3% 3.2% 2.1% 11.8% 0.0% 0.0% 13.9%
Washing	machine 10 19.7 196.6 40.5% 0.6% 53.9% 3.5% 1.0% 0.4% 0.0% 0.0% 0.0%
TV 45 20.9 942.5 3.2% 0.2% 17.5% 1.0% 0.9% 20.1% 5.4% 51.7% 0.0%

Steel AluminiumPlastic Copper Copper	wireWaste PCB Screen Compressor Total
Avoided	energy MJ/kg 19.98 152 48 46.75 46.75
Total	avoided	energyMJ/week 6648 4882 17710 1773 981 0 0 0 0 31994

Steel AluminiumPlastic Copper Copper	wireWaste PCB Screen Compressor Total
Income Baht/week 2329 1542 3321 6636 3670 0 818 0 0 18316
Price Baht/kg 7 48 9 175 175 0 16 0 0

Item Piece/week Weight/piece kg/week Steel AluminiumPlastic Copper Copper	wireWaste PCB Screen Compressor
Fan 100 2.4 241.6 49.8% 9.2% 28.7% 6.4% 2.4% 3.5% 0.0% 0.0% 0.0%
Refrigerator 7 28.8 201.4 51.1% 3.6% 14.3% 3.2% 2.1% 11.8% 0.0% 0.0% 13.9%
Washing	machine 10 19.7 196.6 40.5% 0.6% 53.9% 3.5% 1.0% 0.4% 0.0% 0.0% 0.0%
TV 45 20.9 942.5 3.2% 0.2% 17.5% 1.0% 0.9% 20.1% 5.4% 51.7% 0.0%

Steel AluminiumPlastic Copper Copper	wireWaste PCB Screen Compressor Total
Avoided	energy MJ/kg 19.98 152 48 46.75 46.75
Total	avoided	energyMJ/week 6648 4882 17710 1773 981 0 0 0 0 31994

Steel AluminiumPlastic Copper Copper	wireWaste PCB Screen Compressor Total
Income Baht/week 2329 1542 3321 6636 3670 0 818 0 0 18316
Price Baht/kg 7 48 9 175 175 0 16 0 0

Item Piece/week Weight/piece kg/week Steel AluminiumPlastic Copper Copper	wireWaste PCB Screen Compressor
Fan 100 2.4 241.6 49.8% 9.2% 28.7% 6.4% 2.4% 3.5% 0.0% 0.0% 0.0%
Refrigerator 7 28.8 201.4 51.1% 3.6% 14.3% 3.2% 2.1% 11.8% 0.0% 0.0% 13.9%
Washing	machine 10 19.7 196.6 40.5% 0.6% 53.9% 3.5% 1.0% 0.4% 0.0% 0.0% 0.0%
TV 45 20.9 942.5 3.2% 0.2% 17.5% 1.0% 0.9% 20.1% 5.4% 51.7% 0.0%

Steel AluminiumPlastic Copper Copper	wireWaste PCB Screen Compressor Total
Avoided	energy MJ/kg 19.98 152 48 46.75 46.75
Total	avoided	energyMJ/week 6648 4882 17710 1773 981 0 0 0 0 31994

Next steps: Complement by combining time per task with 
risks of injury/hour 



   



Developed a life cycle based tool that enables to evaluate 
the socio-economic, occupational and environmental risks 
and benefits associated with multiple electronic products  
 
à Combines environmental and socio-economics 

consistently 
à Combines occupational and environmental 
à Possible to apply the approach at product, at factory or 
at regional levels (LCA and MFA) 
à Mitigate risks, while maintaining  

economic and environmental benefits 
à Let us play … but also use it 

Conclusions 



Refrigerator recycling 
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Refrigerator recycling 
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Fan recycling 
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Fan recycling 
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Related UM work 

Roquier and Jolliet, Social Life Cycle Assessment, 2015 

 
Indicators 

Social impact  
categories 

Social data 

Workplace health impact 
(Accidents or DALYs) 

Human health 

Below Poverty Line Poverty 

(or Local/Migrant) 

Workers represented by an 
Association/Trade-union Interpersonal relation 

Literacy rate Knowledge 

Proportion of workers 
below 15 years old 

Child labour 

Number of worker-days Employment 

Female/Male income 

Low/High income Equity 

Local/Foreigners income 
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Related UM work 

Wage & salary distribution
(%age of workers by income categories)
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Remark:  Most of the above information has been collected in the field and from  literature. Unfortunately the data collection presents several 
gaps and the statistic significance of the results is very low due to the short sample size of the survey. Besides it is also imperative to keep in 
mind that the study examines only one kind of bangle's design and therefore the outcome is not representative of the glass bangle manufacture.

Workers (Firozabad glass 
industry and suppliers)

0 50 100 150

Raw Material
production

Factory

Joining

Reheating

Packaging

Firozabad Suppliers

Worker-days per functional unit

Bangles transport

Packaging

Sorting and Counting

Reheating

Cutting

Joining

Straightening

Factory

Raw material transport

Raw material production

!

Roquier and Jolliet, Social Life Cycle Assessment, 2015 


