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Objectives: 

To create awareness on e-waste on the sources 
and types of e-waste. 
To identify key challenges and Environmental 
impacts of e-waste 
To outline the values chain and resource 
availability in e-waste 
To identify principles and policies on global 
fronts and the need to domesticate them. 
To identify the key steps for an  ESM 
(Environmentally Sound Management system) 
for e-waste management  



INTRODUCTION: 

• Waste Electrical and Electronic 
Equipment (WEEE) or E-waste is one 
of the fastest growing waste streams 
in the world. In developed countries, 
it equals 1% of total solid waste on 
an average.  

• The presence of valuable recyclable 
components in e-waste attracts 
informal and un-organized sector.  

• The unsafe and environmentally 
risky practices adopted by them 
poses great risks to health and 
environment.  

 

 



INTRODUCTION: 

• For effective WEEE/E-waste 
management, there is a need to 
quantify and characterize this waste 
stream, identify major waste 
generators, and assess the risks 
involved 

• There is a pressing need to address e-
waste management particularly in 
developing countries not only because 
of the great environmental hazards 
they pose but particularly because of 
the high volume of income streams 
that can be derived  
 



INTRODUCTION 
• Electronic waste, or e-waste, is an emerging 

problem as well as a business opportunity of  
increasing significance, given the volumes of e-
waste being generated and the content of both 
toxic and valuable materials in them.  

• The fraction including iron, copper, aluminum, 
gold, Silver, platinum and other metals in e-waste 
is over  60%, while pollutants comprise 2.70%. 

• A scientific, safe and environmentally sound 
management system, including policies and 
technologies, needs to be developed and 
implemented. –UNEP E-WASTE MGT MANUAL 

 

 

 

 



What is E-waste? 

Electronic Waste (e-Waste) comprises of waste 

electronic/electrical goods which are not fit for 

their originally intended use. These include items 

such as computers, cellular phones, stereos, TVs, 

refrigerators, air conditioners, other consumer 

durables, etc. 

Is e-Waste Hazardous?  

E-waste is not hazardous waste per-se. However, 

the hazardous constituents present in the e-waste 

render it hazardous when such wastes are 

dismantled and processed,  it is only at this stage 

that they pose hazard to health and environment.  

 

 

Definition: e-Waste 
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E-WASTE DISTRIBUTION  







The problem statement: E-waste 
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• Huge waste volumes 

• Biggest and fastest growing 

manufacturing waste. 

• Landfilling of E-waste 

• Informal recycling 

• Trans-boundary E-waste dumping 

• Closing the loop  
 

USA generated 3.16 million tons  

Only  430,000 tons or 13.6 % was recycled,  

Trashed – in landfills or incinerators or send overseas (Developing countries)  
 



• Trans-boundary dumping is common and largely 

unregulated.  

• Goods move from developed nations to known 

and unknown destinations in developing world  

• Improper dismantling leads to environmental 

pollution is among the other detriments of 

improper and unorganized e-waste management 

and handling.  

• Operation of unorganized recycling – scrap 
dealers 

• Little or no regulatory checks on scrap dealers 

 

 

Challenges in proper E-waste recycling in 
developing world 

1
3 



E-WASTE CHALLENGES 

High Volume of e-Waste (the highest growing stream 
of urban solid waste generation), 

Limited or no restrictions to dump e-waste with 
Municipal Solid Waste in Landfills. 

Fast growing and changing number in type and 
different products 

 Large numbers of electronic products become 
obsolete each year due to technological advancement 

Heavy, Bulky and complex Waste to process and 
generally manage. 

Contains some hazardous materials and requires 
special handling, Logistics & transportation 

No sufficient and accurate information on the volume 
imported and generated as e-waste 

 



E-WASTE CHALLENGES 

Requires new handling facilities especially in 
developing countries   

Requires new e-waste processing Technology 

Most of the end users keep the e-scrap in 
warehouses, garages or attics where they are 
not readily accessible 

Requires the training of EHS specialist to 
handle e-waste streams (special 
competence/skill) 

 



 





Sources of data: Bridge bi-annual e-waste analysis 
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COMPONENTS                    CONSTITUENTS   

Printed circuit boards  Lead & cadmium 

Cathode ray tubes (CRTs)     Lead oxide & Cadmium 

 Switches & flat screen monitors Mercury 

Computer batteries  Cadmium 

Capacitors and transformers Poly Chlorinated Bi-phenyls 

(PCB) 

Printed circuit boards, plastic Brominated Flame Retardant 

casings cable   

Cable insulation/coating  Poly Vinyl Chloride (PVC) 

 

Toxic constituents in e-waste 



The Environmental Impact of e-waste 

• Arsenic 

• Barium 

• Beryllium 

• Brominated flame retardants 
(BFRs) 

• Cadmium 

• CFCs (Chlorofluorocarbons) 

• Chromium 

• Dioxins  

• Lead 

• Mercury 

• Polychlorinated biphenyls (PCBs) 

• Polyvinyl chloride (PVC) 

• Selenium 

 







E-waste Impact on Environment and 
Human Health 

 
 

•  Basel action network (BAN) estimates that the 
500 million computers in the world contain 2.87 
billion kg of plastics, 716.7 million kg of lead and 
286 700 kg of mercury. The average 14-inch 
monitor uses a tube that contains an estimated 2.5 
to 4 kg of lead. 
 
•   E-waste that are landfilled produce highly 
contaminated leachate which eventually pollutes 
the environment especially surface water and 
groundwater 
 

 



E-waste in Developing Countries 

 



E-waste in Developing Countries 
• In 2005, Nigeria was receiving an estimated 

60,000-90,000 tons of e-waste.  

• This is because the sales of electronic goods are 
increasing while lifespans of these products are 
decreasing.  

• Numerous African economies are now dependent 
on e-waste-(Brighter future Organization-NGO) 

• E-waste is commonly dumped in developing 
nations, such as India, Nigeria, and China. 
Workers, some of whom are children, dismantle 
electronics under dangerous conditions 

 



• About 80% of e-waste of the developed 
countries are exported to poor developing 
countries (Schmidt, 2006) 

• Nigeria ranks among the top ten importers of e- 
waste after China. The other major importers of 
E-waste are India, Pakistan, Vietnam, the 
Philippines, Malaysia, and Ghana (Robinson, 
2009). 

 



E-waste in Developing Countries 
• This means an accelerated pace of disposal of circuit 

boards and monitors, many of which contain hard 
metals such as lead and cadmium, in addition to 
mercury 

• Nigeria has emerged the most dominant African 
importing country  for e-waste which are shipped 
largely from the United Kingdom (UK) (Michael, 2012). 

• In Nigeria, the domestic consumption of electrical and 
electronic devices is increasing rapidly, which is leading 
to rapidly growing e-waste volumes due to the 
increased drive for the use of ICT equipment and social 
media platforms 
 



E-WASTE CHALLENGES 

E-waste recycling is presently 

concentrated in the informal 

(unorganized) sector 

No organized collection system 

prevails 

Operations are mostly illegal 

Processes are highly polluting 

Recycling process is capital 

intensive 

Recycling operations engage 

in: 

Dismantling  

 sale of dismantled 

parts 

 valuable resource 

recovery  

 export of processed 

waste for precious 

metal recovery 
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E-WASTE MANAGEMENT IN NIGERA 

• CHALLENGES: 

• Lack of legislation to control in-flow of used 
electronics products 

• Un-organized re-use and recycle sectors 

• Lack of awareness by public on inherent 
dangers of E-Waste 

• Lack of organized recycling facilities 

• Poor corporate responsibility by industry 

• Used electronics not contraband to Nigerian 
Customs Service 



E-WASTE MANAGEMENT (INTERNATIONAL 
INITIATIVES) 

• Basel Convention 
• G8 3Rs Initiative 
• UNEP/DTIE (IETC) 
• StEP - Solving the E-waste Problem 
• GeSI: Global e-Sustainability Initiative  
• Swiss State Secretariat for Economic 

Affairs (SECO) 

Engr. Dr. Y. A. Adediran, FNSE NSE Ilorin 
Branch, 28/7/2011 
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Engr. Dr. Y. A. Adediran, FNSE NSE Ilorin 
Branch, 28/7/2011 
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E-WASTE MANAGEMENT IN NIGERA 

• No serious initiative to address the issue 

• Govt. organs expected to be responsible: 
NESREA, FEPA, NEMA, NASRDA, NCC … 

• Efforts made: 

– Establishment of institutional framework (FEPA, 
NESREA) 

– Sponsored intn’l conferences on E-Waste control 

– Latest: Environment Division of NSE 



IMPLMENTATION FRAMEWORK FOR  

DEVELOPING COUNTRIES ( LDCs) 
• The Pan-African Forum on E-waste held at United 

Nations Environment Programme 

• Headquarters in Nairobi, Kenya, during 14-16 March 
2012, calls for action outlining a set of priorities to 
support development of a regional approach for the 
legal trans boundary movements and  

• the environmentally sound management of e-waste for 
the African continent to protect human health and the 
environment as well as to promote opportunities for 
social and economic development 

• NOTE: NIGERIA is the Basel Convention Coordinating 
center for Africa 



Set of priority actions 

• The following priority areas for action have been 
identified to support trans boundary movements 
and the environmentally sound management 
(ESM) of e-waste: 

• Area 1: Baseline assessment of e-waste 
problems: 

Participants of the Forum agree to adopt a common 
approach towards informed decisions on EEE 
import and export, its use and the generation of e-
waste as well as on its collection, recycling, and 
disposal 



Area 2: Principles for environmentally sound 
management of e-waste: 

 

• Phasing out the use of RoHS and conflict 
minerals 

• The system for environmentally sound 
management of e-waste should be based on 
the Extended Producer Responsibility (EPR) 
principle and the polluter-pays principle 



Area 3: Legal, policy and regulatory frameworks 

• Localizing BASEL conventions guidelines and 
regulations 

• Area 4: Enforcing international, regional and 
national law concerning imports and exports 
of used electronic and electrical equipment 
and e-waste 

• strengthening enforcement measures. 



Area 5: Financing environmentally sound management 
of e-waste 

• To apply the principles of EPR, producers should be 
required to organize, collection, recycling and recovery of 
e-waste and ensure its environmentally sound 

• management in line with market forces and in accordance 
with national laws. 

 

• Area 6: Environmental, health, and socio-economic 
aspects of e-waste management 

• Participants of the Forum endorse the safe and efficient 
recycling and 

• refurbishment of e-waste which provides an opportunity 
for the generation of 

• employment, economic growth and poverty reduction, 



Area 7: Capacity building and awareness raising 

• Participants of the Forum call on UN agencies, 
Basel Convention, world banks regional and 
coordinating centers for training , knowledge 
transfer and  technology transfer. 

 
• Area 8: Coordination of implementation of the 

Call for Action 
• UN agencies in partnership with Basel Convention 

regional and coordinating 
• centers for training and technology transfer and 

national governments will coordinate the 
• implementation of the actions 



E-WASTE VALUE CHAIN 

• From cradle to cradle Concept!! 



• For every one million cell phones that are 
recycled, 16 tons of copper, 350 kilos of silver, 34 
kilos of gold and 15 kilos of palladium can be 
recovered 
 

• Global industry trends: >50 % of the iron, copper, 
aluminum, lead, gold and silver  are now coming 
from “urban Mining”- Morselli, et al. in their 2009 
publication “Waste Recovery, Strategies, 
Techniques and Applications in Europe” 

 
 



Life cycle of EEE 

OLD and NEW CONCEPTS 

• From cradle to 
grave!! 

• Now it is from 
Cradle to 
Cradle!! 
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Urban mining: Getting resources from 
the e-scrap 

Adapted from UMICORE 



• E-waste and WEEE contain substantial 
amounts of reusable materials, such as 
metals, that can be recovered in the form of 
secondary raw materials. WEEE has relatively 
high residual value if recycled.  
 
• However, e-waste also contain significant 
amounts of hazardous substances, such as 
metals (for example, As, Ba, Be, Cd, Pb, Ni, 
and Cr), polychlorinated biphenyls (PCBs), 
and brominated organic compounds. 



BENEFITS OF URBAN MINING 
• Urban Mining 

• • $16 billion in gold  

• • $5 billion in silver 

• • Today barely 15% is recovered and used! 

• • E-waste contains precious metal deposits 
that are 40-50 times richer than ores mined 
from ground 

 



BENEFITS OF URBAN MINING 

• Stops the use of conflict materials (Congo 
extractive industry) 

• Reduction in the use of Hazardous materials 
(RoHS) 

• Metal recovery for future uses 
• Conservation of natural resources 
• Air and water pollution avoidance 
• Reduction in amount of greenhouse gas 

emissions via manufacturing of new products 
• Reduction in environmental impacts from 

unorganized use and recycling of WEEE 
 



VOLUME 

GENERATED  

VOLUME RECYLED  INCOME 

GENERATION 

PRESENTLY STATUS 

• 676 

million 

cubic feet 

in 2010  

• To 1,465 

million 

cubic feet 

by 2025 

(PIKE STUDY 

FORECAST) 

E-waste recycling  

• 122 million cubic 

feet per year in 

2010 

• To rise to 789 

million  cubic feet 

by 2025 

• By 2020 more 

electronics will 

be recycled than 

will become e-

waste 

  

$21 billion each 

year ($16 billion 

in gold and $5 

billion in silver). 

There is more. 

At present, 

barely 15% of 

these precious 

metals are 

recovered from 

the e-waste. 

At present, 

barely 15% of 

these precious 

metals are 

recovered 

from the e-

waste 



Three major components of e-waste 
management system 

• Components of WEEE/E-waste Management of the 
material flow model define the three major 
components of WEEE/ E-waste management 
systems. These are:  

• 1. WEEE/E-waste collection, sorting and 
 transportation system  

• 2. WEEE/E-waste treatment system   

• 3. WEEE/E-waste disposal system.  

• Basis for the e-waste value chain management 
(UNEP) 



Sustainable Value Chain E-waste 
Management: KEY PLAYERS IN THE VALUE 
CHAIN 
Producers of  EEE 

Regulator  

Consumer and generator  

Recycler  

Retailer 

Refurbisher 



E-WASTE VALUE CHAIN  

Manufacturers/ 

Producers 

Regulators  

Consumers & 
Generators 

Collectors  Recyclers  

Retailers 

Refurbishers 



 



The value chain on e-waste 
management 
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Collection of e-waste generated from the ‘end of life’ of 
their products in line with the principle of ‘Extended 
Producer Responsibility’ (EPR).-Individually or 
collectively. 

Setting up collection centres or take back systems 
either individually or collectively 

 Financing and organizing a system to meet the costs involved in 
the environmentally sound management of e-waste generated 
from the ‘end of life’ of its own products 

 creating awareness through publications, advertisements, 
posters, or by any other means of communication and 

information booklets accompanying the equipment. 
 

 

‘Extended Producer Responsibility’ (EPR) Principle: 



DIFFERENT PAY BACK INITIATIVES AT GLOBAL LEVELS 
 

• Leading electronics companies are making progress in 
eliminating conflict minerals from their supply chains, but still 
cannot label their products as being conflict free. 
 
 



Responsibility of  Producer 

 Use of less conflict materials 
 Reduction in the use of Hazardous materials 

(RoHS) 
 Obtaining an authorization 
 Maintaining records in Form 2 of the e-waste 

handled and make such records available  
 Filing annual returns in Form 3 and make 

returns as due 



Responsibilities  of  Collection Centers  

To obtain an authorization 
To ensure secure storage of the e-waste 

collected till it is sent to registered 
dismantler(s) or recycler(s)   
To ensure safe transportation of e-waste 
To file annual returns in Form 3,  
To maintain records of the e-waste handled in 

Form 2 and make such records available for 
scrutiny 



Responsibilities  of  Bulk Consumer/  

Generators 

 To ensure that e-waste generated is channelized to  

authorized collection centers or registered 

dismantlers or recyclers or is returned to pick-up or 

take back services provided by the producers;  

Maintain records of e-waste generated by them in 

Form 2  and make such records available for scrutiny 



Responsibilities of  Dismantler & Recycler 

 To obtain authorization and registration  

 To ensure that no damage is caused to the environment during 
storage and transportation of e-waste 

  To ensure adequate capacity and competence of workers 

 To ensure that the dismantling/recycling  processes do not have 
any adverse effect on the health and the environment 

 To ensure that the facilities and dismantling  & recycling 
processes are in accordance with the standards or guidelines 
published by UNEP MANUAL 

 Dismantler to ensure that dismantled e-waste are segregated 
and sent to the registered recycling facilities for recovery of 
materials 



  Regulators have the following duties: 

 preparation of inventory of e-waste 

 granting  authorization  

 granting  registration 

 monitoring of  compliance of authorization and  
 registration conditions 

 maintaining  information on the conditions imposed 
 for  authorization 

 taking action against violations of these rules  

ensure that collection Centre DO NOT store e-waste 
   for a period  exceeding as guideline stipulates 

Responsibility of  Regulators 



Responsibility of   Central  Control Boards 

 Coordination with various stakeholders 
 Preparation of Guidelines for Environmentally 

Sound Management of e-waste 
 Conduct assessment of e-waste generation 

and processing 
 Recommend standards and specifications for 

processing and recycling e-waste 
 Documentation, compilation of data on e-

waste and uploading on websites of Central 
Control Board (National and global levels) 



 Conducting training & awareness programmes 
 Enforcement of provisions regarding reduction 

in use of hazardous substances in manufacture 
of electrical and electronic equipment (RoHS) 

 Initiatives for IT industry for reducing 
hazardous   substances 

 Less use of conflict materials 
 Set targets for compliance to the reduction in 

use of hazardous substance in manufacture of 
electrical and electronic equipment  

Responsibility of   Central  Control Boards 

 



RECOMMENDATIONS ON PLANNING AN E-
WASTE PROGRAM:WAY FORWARD  

• With billions of consumer spread across 
the nation and e-waste being handled 
largely by unorganized sector, organized, 
efficient and proper e-waste management 
is required for an effective utilization of e-

waste components for urban mining! 
 
 



• An effective response to the e-waste problem also 
requires a clear allocation of roles and responsibilities 
among several actors, as well as the identification and 
implementation of a mix of policies interventions, 
which must be adapted to the local context as much as 
possible.  
 

• General policy and regulatory recommendations relate 
to harmonization; standards and certification; 
obligations and incentives of key actors; extended 
producer responsibility policies; and various forms of 
partnerships designed to address e-waste. 
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Principles & Policies on e-Waste 
management 



• Any effective e-waste management ecosystem must 
address the local context at the core of its design. 
There is a need to balance the push for access to 
ICTs with the practicality of harnessing the resultant 
e-waste in a manner that is sustainable for the long 
term.  

 

• Other critical aspects of developing a roadmap for 
e-waste management include: 
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Principles & Policies on e-Waste 
management 



Critical aspects of developing a roadmap for e-
waste management include  
 Define program Goals (Planning, Operations and Resources) 

 Identify key stakeholders (clear roles and responsibility matrix) 

 Partnership and collaboration 

Guidelines, Regulations & Policies (Int’l, Nat and Local content) 

Monitoring and Compliance 

 Enforcement and defined fines 

 Standards and Certification (independent 3rd party certification) 

Obligations and incentives for  key actors (show me the 
money!!!  

 Consider Collection Models (Permanent Collection Facilities 
(indicating Where? When? How? Free or Payer System?? 
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Principles & Policies on e-Waste management 



Principles & Policies on e-Waste 
management 

 Evaluate Existing Logistics, Infrastructure & Equipment 

Data Collection, Collation and analysis (tracking & reporting 

 Evaluate Impact on Environment (EHS) 

 Select Format System (Municipal Program, Integrated Management 
Program, Third Party Program) 

 Capacity-building. 

Awareness &Education  (make it simple and “cool” social 
networking ) 

 Publicity and Outreach (campaign) 



FINAL THOUGHTS 
• E-Waste has valuable quantities of spare parts and/or 

raw materials but also contains traces of Hazardous 
Waste to be treated. 
 

• Producers and the Government have long-term liability 
 

• Private, Public and Mixed Programs can generate 
synergies in e-waste reverse logistics or 
processing/treating Integrated Management  Systems  
 

• Leading easy and “cool” take back/collections of e-waste, 
awareness campaigns and capacity building programs is 
essential.  

• Synergies, collaborations, combined efforts/partnership 
is need 

• Promote rewards and pay back systems 



FINAL THOUGHTS 
• Urban Mining will reduce the environmental impacts 

from extractive industry, un-organized reuse and 
recycling of e-waste 

• it is important that we create a national framework for 
the environmentally sound management of e-waste 
including wide public awareness and education 

• Conduct detailed inventories of e-waste dumped on 
us! 

• Initiate pilot schemes on collection and sorting of e-
wastes, including take back schemes and schemes for 
repair refurbishment and recycling 

• Urban mining will support a growing demand of the 
raw materials needs from the Digital Era (the 
manufacturers) 
 

 
 

 

 



 



 






