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Introduction
 E-waste = Electrical and electronic equipment at end of life
 E-waste = One of the fastest growing waste stream in the world 
 4th IR – IOT – AI and M2M communication and learning = 

increase e-waste
 Old equipment sent to poorer, developing countries
 Legislation are not enforced and reluctant governance poses a 

threat 
 Change from linear model to circular thinking = manage and 

reduce e-waste
 4th IR introduces smart ways to rethink and reconsider product 

life cycles
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Aim  of the study

 To review e-waste:
 Legislation
 Programs
 Closed loop economy models
 E-waste in developing countries

 Develop a conceptual circular model 
for e-waste

 Elaborate elements within the 
circular model

 Recommend the way forward in 
implementing and testing the model
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Legislation and program m es
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 Difficulties in developing 
countries with :
 Adoption
 Enforcement
 Accountability
 Governance

 Lacking resource allocation and 
infrastructure for e-waste 
management

 Results in trans-boundary 
movement of e-waste from 
developed to developing 
countries

 Waste issue shifted to poorer 
countries

Typical e-waste management 
model of a developed country
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Typical e-waste management model of a 
developed country

Legislation and program m es

Note - an 
authority 

manages the 
recycling fees, 
which is only 

obtained from the 
manufacturer and 

importer. 

• system consists of a circular management model
• flow of material versus the movement of funds is 

managed & directed to relevant stakeholders.



Legislation and program m es
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 Extended Producer Responsibility 
(EPR)
 Producer responsibility for full life cycle
 Designing for end-of-life and allows for a 

circular economy approach
 EPR promotes re-use, remanufacture and 

recycle

 Product Responsibility Organisation 
(PRO)
 Assist and manage activities of EPR 
 PRO’s regulate and manage to assist 

governments
 Useful to assist large corporations

 Large corporations have adopted 
EPR’s
 BMW
 APPLE
 HP

 Studies needed on existing models 
to expand and improve the 
initiatives



Closed loop econom y m odel principles
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 2nd industrial revolution
 Notice how circular activities impact the linear model
 The shift can be done in phases
 Linear activities must first be dealt with individually
 Once isolated linear activities have become circular, the 

model can be fully expanded
 Move from a complete linear to a complete circular 

model
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BS 8001 circular economy 
standards (practical framework for 
implementing principles of circular economy in 
organizations)

Performance economy model 
(PE) 
(model changes the role of resources and the manner in which 
resources are applied)

Cradle to Cradle  versus the Cradle to Grave principle
(business strategy that mimics the circular cycle of nature, in which waste is  re-used)



Closed loop econom y m odel principles
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Reversed 
Logistics

(opposite of conventional 
forward logistics. It is the 
means of a manufacturer 
to accept previously sold 

products to possibly 
recycle or remanufacture )

Linear 
economy  

versus

Circular 
economy



E-waste m anagem ent in developing countries

13

 Unsafe practices and uncontrolled
 Poor regulations and uncontrolled 

quantities
 Too much waste to effectively 

manage
 Facilities required to improve safety 

and efficiency

 



Activities for the circular e-waste m odel 
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Key activities and stakeholders 

Group C are the e-waste circular 
activities 

Group A regulates and enforces

Group B manages and assists day 
to day activities



Conceptual circular E-waste m odel
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 Important to define a boundary 
 Boundary must contain activities and process which needs 

regulation
 Inflows, outflows must be defined
 Hazardous materials require special attention
 Flows between activities must be managed and information 

studied
 The more resources introduced, the more data to improve 

systems



Conceptual circular E-waste m odel
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 Notice the 
boundary layers
 Outer level (orange)
 Circular model (red)

 Primary & 
secondary model

 Secondary useful 
for re-use and re-
furbished products

 Secondary flow is 
preferred in 
developing 
countries

 Primary flow is 
preferred in 
developed 
countries



Conceptual circular E-waste m odel
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 Minimise outflow of 
circular modal-seen 
as waste!

 Reduced inflow of 
raw materials into 
circular boundary



Conclusion and recom m endations
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 Require data and better 
management in developing 
countries

 Stricter policy to stop excessive, 
unregulated trans-boundary 
movement of e-waste

 Introduce resources allocation 
towards data collection and 
monitoring in developing countries

 Adapt models based on data from 
developing countries

 Implement and test circular modals 
in e-waste, starting with singular 
products as a starting point
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