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A. INTRODUCTION 

1. BACKGROUND AND OBJECTIVES OF THE STUDY 
Total Access To Solar (TATS) and GIZ have established a public-private partnership (PPP), Improving Access to 
Solar Energy Through a Base-of-the-Pyramid (BOP) Approach, with an aim to improve access to solar energy for 
the poor communities in Cameroon and Kenya by distributing solar lighting products locally.  

This initiative has adopted a market-based approach, working with all stakeholders along the market chain, from 
microbusinesses that sell solar lighting equipment to end users. Targeted solar resellers are trained to operate 
along the full length of the supply chain, from distribution to installation and maintenance, on technical and 
business skills (including business development, accounting and financial management, as well as customer 
services). 

The partnership also aims to implement a strategy to manage end of life (EOL) solar lamps to prevent the 
dispersion of substances that may cause health and environmental hazards. Indeed, although solar lighting 
products do not present any environmental or human health hazard in ordinary use, contaminating substances may 
be released into the environment if the disposal of these products is not properly handled. The concentration of 

hazardous substances contained in solar lamps depends on their technology. Some earlier models equipped with 
Compact Fluorescent Lamps (CFLs) contain mercury in vapour form. Cadmium is present in NiCd batteries as well 
as in several Li-ion battery chemistries. But the rapid progress of both LED and Lithium-battery technologies, 
coupled with their cost advantage, contributes to the removal of these hazardous substances from recent solar 
lamps designs. While not hazardous under normal circumstances, materials composing recent lamps can become 
hazardous to health if burnt or melted, and will contaminate the environment if dumped or littered.  

Even if the volume of solar lighting systems globally is still relatively limited, the development of proper disposal 
from the early stage of their promotion will minimize consequences to the environment and to human health. In 
addition to the environmental benefits, proper disposal and recycling should also contribute to diminishing the need 
to extract and refine material for the production of new products, resulting in energy savings and reduction in 
chemical and toxic waste. 

The general objective of this study is to inform the definition of a strategy to manage responsibly EOL solar lamps 
in order to prevent the dispersion of substances that may cause health and environmental risks. Specific objectives 
of this study include: 

 In Kenya, the study aims to inform the design of a recycling system building on existing capacities and 

taking into account specific regulatory & legal, technical, economic, financial, environmental, and social & 
cultural factors. More precisely, the study looks into strategies which could be adopted to take back and 
recycle1 EOL solar lamps. It covers all solar products distributed by Total Kenya Limited (TKL) and their 
corresponding distribution networks including the conventional network (Total network and conventional 
distribution partners) as well as the last mile network (resellers, Total employees, Last Mile distribution 
partners, etc.) 

 In Cameroon, the study is limited to an opportunity and risk analysis of establishing a recycling system in 
the current legal and regulatory context, looking notably at the legal constraints (e.g. taxation, legal 
permits needed, etc.) which are likely to be imposed by the government 

 

The approach developed to conduct this study comprises of three main modules:  

(i) Module 1: Benchmarking of international laws and regulations related to e-waste recycling, existing 
recycling systems in place in developing countries for e-waste but also other similar products and 
community mobilization 

(ii) Module 2: Feasibility study of different recycling models focusing on: laws and regulations in 
Cameroon; but looking at the systems globally in Kenya: from collection, transportation and storage 
to recycling (disassembly and processing) and community mobilization 

(iii) Module 3: Analysis and recommendations 

 

The report is structured as follows: 

                                                      

 

1 Recycling is understood as the process of collecting and sorting waste materials for incorporation into new products that may be 
similar to or different from the original. 
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 This section (Section A: Introduction) presents the background of this study and its main objectives and 
describes the approach followed by Altai Consulting to achieve those objectives including primary and 
secondary research 

 The second section (Section B: International Context) aims to present the international context of e-waste 
management, analysing the existing legal and regulatory framework and its potential implications for 
actors such as Total operating in developing countries; this section also looks at the experience of other 
actors in launching similar e-waste initiatives and draws some lessons which have been taken into account 
to design recycling solutions for Total in Kenya 

 The third section (Section C: Cameroon) seeks to present the e-waste management sector in Cameroon It 
notably highlights the implications of the existing legal and regulatory framework for Total and assesses 
the feasibility of establishing a sustainable recycling solution in this context 

 The fourth section (Section D: Kenya) focuses on the analysis conducted in Kenya on e-waste 
management, including legal and regulatory environment and sector stakeholder mapping. Based on this 
sector assessment, different strategic options are analysed looking at key success factors for establishing 
a sound and sustainable recycling solution for solar lamps: awareness raising, collection systems, 
processing partners and overall technical and financial sustainability of the proposed solutions. Finally, 
recommendations are elaborated based on a comparative analysis of the strengths and weaknesses of the 
different solutions 
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2. APPROACH 
This study has been completed through a combination of primary and secondary research. 

SECONDARY RESEARCH
2 

Secondary research consisted in the desk review of existing documentation on waste and e-waste management. It 
particularly focused on: 

 General information on international legal and regulatory environment and country and company case 
studies. Reports from international organizations such as UNEP, UNIDO, UNDP, Basel and Bamako 
Conventions, as well as studies, presentations and press articles have been reviewed 

 Cameroon: country context including Total Cameroun activities, legal and regulatory environment and 
institutional framework. Documentation reviewed includes national laws and decrees, as well as reports 
from organizations involved in the sector in Cameroon and background information on the country’s 
energy sector 

 Kenya: documentation regarding the country context including Total Cameroun activities, draft legal and 
regulatory texts have been reviewed along with information gathered directly from key sector stakeholders 
websites and press articles. 

 

PRIMARY RESEARCH 

Primary research consisted in phone and field-based interviews with key sector stakeholders. A total of 84 
interviews3 have been conducted including: 

 On the general context: 2 interviews with sector informants: one with Orange which has been used to 
develop a case study and one with Eco Green Energy to draw lessons from their experience in Senegal 

 On Cameroon: 7 interviews with key sector stakeholders including the Ministry of Environment and 
enterprises active in the waste management sector (Solitech, 2EC, etc.) 

 In Kenya:  

- 23 Key Informant interviews with sector stakeholders including government entities, 
development institutions and NGOs as well as corporates active in the e-waste and solar lighting 
sectors 

- 23 enterprise interviews with key actors along the recycling chain including collectors, 
transporters, dismantlers, recyclers, electronic repairmen, etc. 

- 29 end users interviews in urban, sub-urban and rural areas 

 

RESEARCH TOOLS
4 

Specific research tools have been developed for the purpose of this study (see Annex 3, 4 & 5) and include: 

 Enterprise questionnaire covering the following topics: general company profile, supply of e-waste, 
operations, sales and discussion on challenges and opportunities 

 EACR questionnaire covering similar topics as the enterprise questionnaire yet in more details, 
especially on the technical aspects of its operations as well as specific questions regarding their capacity to 
integrate solar lamps in their recycling chain 

 End user questionnaire which aims to gain a better understanding of electrical and electronic 
appliances usage, waste management and their expectations regarding a potential incentive scheme to 
encourage e-waste recycling (economic incentives/disincentives, convenience/inconvenience, information, 
etc.) 

 

  

                                                      

 

2 See Annex 1: References 
3 See Annex 2 for full list and contacts of interviewees 
4 See Inception Report (Altai Consulting, January 2014) 



EOL Solar Lamps Recycling Strategy Definition | Total Access to Solar 
Final Report 
 

  Page 8 of 62 

B. INTERNATIONAL CONTEXT 

1. INTERNATIONAL LAWS AND REGULATIONS 
E-waste is currently one of the fastest growing waste streams in developed as well as in developing countries. This 
is due to the growth of electronic equipment use on the one hand (partly due to increased access to electricity), 
and to a shortening life span of these equipment on the other hand: computers lifespan has dropped in developed 
countries to two years, and mobile phones have a lifespan of even less than two years. In addition to the waste 
from domestic consumption, there is an emergence of e-waste trans-boundary movement as loopholes in the 
current e-waste directives allow the export of e-waste (mostly labelled as second hand goods) from developed to 
developing countries. This has a major impact on developing countries that have neither infrastructure nor 
regulations to manage e-waste in an environmentally and sound manner: rudimentary methods like open burning, 
which are often used by the informal sector in developing countries to recover valuable materials, have heavy 
impact on the environment and the health of the concerned people. 

The existing international regulations largely focus on the control of transboundary movements of toxic waste: 

 The Basel Convention on the Control of Transboundary Movements of Hazardous Waste and their 

Disposal was adopted on 22 March 1989 in Basel, Switzerland5 and entered into force in May 1992. The 
overarching objective of the Basel Convention is to protect human health and the environment against the 
adverse effects of hazardous waste. Its scope of application covers a wide range of waste defined as 
“hazardous waste” based on their origin and/or composition and their characteristics, as well as two types 
of waste defined as “other waste”: household waste and incinerator ash. The principal aims of the Basel 
Convention are to: 

- Reduce hazardous waste generation and promote environmentally sound management of 
hazardous waste, wherever the place of disposal 

- Restrict transboundary movements of hazardous waste except where it is perceived to be in 
accordance with the principles of environmentally sound management; and 

- Apply a regulatory system to cases where transboundary movements are permissible. 
 In response to the Basel Convention, which encourages parties to enter into bilateral, multilateral and 

regional agreements, African countries have signed in 1991 a specific treaty, the Bamako Convention, 
which prohibits the import into Africa of any hazardous waste. The Convention came into force in 1998.  

These initiatives have partially failed due to the absence in the national legal and regulatory frameworks of 
provisions made by the parties of these conventions. In parallel, there seems to be a lack of political willingness to 

invest in the promotion of environmentally sound management of hazardous waste, particularly in developing 
countries. One major constraint is linked to the fact that waste management is often under the responsibility of 
local governments (e.g. municipalities) which in many cases do not have the financial means to invest in proper 
waste management systems. In addition, the absence of regulations for the treatment of e-waste in most 
developing countries has favoured the emergence of the informal sector which partially covers for management 
needs, using rudimentary methods, which present health and environmental hazards.  

 It should be noted that Total solar lamps fall outside the classification of toxic waste used in 
the Basel Convention as the products do not contain any toxic or hazardous waste. 

The Extended Producer Responsibility (EPR) initiative offers a policy alternative for waste management, shifting 
part of the burden away from local governments and taxpayers currently funding municipal solid waste programs. 
The EPR suggests to transfer either partial or total responsibility on producers to manage or fund the post-use life 
cycle of the products they create. The presumption is that, by pushing the responsibility upstream, producers will 
make better decisions with respect to product content, cost control and sustainability. This principle has been 
enacted in the EU’s Waste Electrical and Electronic Equipment Directive. This directive, enacted in February 
2003, sets targets for the collection, recycling and recovery of all types of electrical goods: each country must have 

reached an average e-waste collection rate of 4kg per head of population annually and producers will be required 
to achieve a series of recycling and recovery targets for different categories of appliance based on EEE placed on 
the market6. The material content of new electronic equipment is also restricted to eliminate toxic substances from 
the recycling stream.  

 Provisions similar to the EPR principle have started to be incorporated into national 
legislation and regulations in some developing countries, notably Kenya and Cameroon, even 
though clear quantified objectives have not always been set yet. Given the nature of solar 
lamps distributed by Total, the EPR principle is the one having most concrete implications for 

                                                      

 

5 The Convention has 180 parties and as 53 signatories as of today (Basel Convention website, last accessed in January 2014) 
6 From 2016, this will be 45% of the average weight of EEE POTM in the previous three years and from 2019 this will increase to 
65%. 
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Total in terms of recycling obligations as discussed in more details in the following country-
specific sections. 

 

2. CASE STUDIES 

2.1 ATTERO (INDIA) 

Context 

Attero is an Indian company founded by Nitin and Rohan Gupta in 2008. Its goal 
is to take up the e-waste challenge in a country which produces nearly 1m MT of 
e-waste per year. This includes raising people’s awareness, collect a large volume 
of e-waste (10-15 MT per day of EOL TV, refrigerator, AC, washing machine, 
desktop, laptop, printer, mobiles and other EEE) to recycle it. Attero received over 
US$ 15m of external funding from Indo US Venture Partner, Granite Hill and more 
recently an investment from IFC (World Bank Group) to develop its activities 

E-waste  

management  

strategy 

The objective of Attero is to create an end-to-end e-waste recycling facility: 

Attero launched the “Clean E-India initiative” with an aim to establish an effective 
consumer e-waste take back program while integrating the informal sector which 
plays a major role in the recovery and recycling sector in India.  

On the technical recycling activities, Attero is working with the Indian Institute of 
Technology Roorkee which contributes to the company’s R&D efforts. Attero 
currently has one recycling factory located in Roorkee, spreading over 100,000 sq 
ft.  

Best practices 

Attero created a unique model of e-waste recycling in India building on:  

 Communication campaigns such as the Resident Welfare Association (RWA) e-
waste collection drive. Attero has already conducted 43 ‘collection drives’ 
campaigns in the country with two main objectives: educate consumers and 
place collection boxes in apartments where residents are encouraged to drop 
off their e-waste. Attero has also developed a website to inform people about 
their EOL mobile phones collection and recycling solutions7 

 A widespread collection system: Attero has established bulk collection facilities 
in more than 500 cities in 25 states across the country. It also leverages the 
informal sector collection capacity, distributes protective gear and trains 
informal collectors to handle e-waste. In some cases, Attero buys part of e-
waste collected to incentivize recovery (up to EUR 16 for an EOL computer) 

 Partnership with producers to ensure EOL electronics reach Attero’s recycling 
units (Samsung, Acer, Voltas, Viacom, TATA, LG, KPMG, GE, Nokia, Visa, etc.) 

 Partnership with Roorkee’s Institute of Technology to support R&D efforts and 
develop a state of the art recycling facility 

Main barriers 
The main challenge is to contribute to raising the informal sector capacities in 
order not to destroy local employment (and leverage this existing collection force) 
while providing quality recycling services up to international standards 

Lessons learnt 

 Need to establish multi-channels collection systems leveraging local networks 
(neighbourhood, community) as well as new IT communication tools 

(internet, apps) 
 Importance of communication campaigns to ensure the success of take-back 

scheme 
 Partnerships with major e-manufacturers can help both collection and 

communication efforts 
 Create a win-win solution with a local research institute which can develop 

innovative recycling solutions and increase the value of recycling outputs 

 

                                                      

 

7 http://www.atterobay.com/services/how-it-works 

http://www.atterobay.com/services/how-it-works
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2.2 ORANGE TELECOM (AMEA COUNTRIES)8 

Context 

Orange is one of the world’s leading telecommunications operators, present in 32 
countries, the Group had, as of September 2013, a total consumer base of more 
than 232m customers. Revenues in 2012 exceeded EUR 43bn; the Group has 
170,000 employees worldwide. 

E-waste  

management  

strategy 

Optimising waste management is one of the priorities of Orange’s environmental 
policy, trying notably to help manage waste generated by products and services 
sold by Orange, with particular attention being paid to the collection and recycling 
of mobile handsets and other electric and electronic equipment. Orange is notably 
putting a lot of effort in building customer awareness through incentives to 
increase the collection rate of used telephones by 50% per year 

Best practices 

In AMEA countries, Orange launched an internal assessment of Orange e-waste 
share in developing countries, an analysis of ICT EEE trends and country 
initiatives.  

Burkina Faso: in March 2010, Orange launched a mobile phone recycling project 
consisting in:  

 1 recycling centre built by Emmaüs International (Ateliers du Bocage) with 
Orange funding which conducts sorting, repairing and recycling activities 

 A collection system based on 3 individual collectors with motorcycles collecting 
EOL mobiles from repairers’ shops on a daily basis 

 Incentives: 1kg of new equipment (e.g. chargers) offered for every 1kg of e-
waste; however, due to competition from China buying back bulk e-waste, this 
barter trade had to be dropped and now e-waste is bought back by collectors 
against cash 

 Total recycling capacity: 1.5 MT per month 

Egypt: Orange supported the development of e-waste management through: 

 Organization of collection campaign for EOL mobile handset batteries through a 
nationwide advertisement campaign and take back process made under the UN 
Basel convention guidelines and with the collaboration of the Egyptian Ministry 
of Environmental Affairs: 25,000 units have been collected (1.5 MT) 

 Establishment in May 2009 of a learning centre for garbage collectors in Cairo, 
in partnership with a local NGO, to provide them with e-waste sorting 
techniques; the centre collects, sorts and recycles e-waste (PC and laptops) and 
50% of the sales revenues are distributed to employees 

Main barriers 

 Customers barriers: customers are not well informed on the importance of 
recycling and it is not perceived as an environmental priority; there are existing 
repair and re-use models; collection system needs to be incentivized 

 Internal barriers: limited proven business case and best practices of take-back 
systems; buy-back scheme as a negative cash-flow 

 Market barriers: lack of knowledge on logistics costs including costs to export 
products for sound recycling; fragmentation of the value chain with various 
actors with diverging interests; low value of potential collected e-waste 

Lessons learnt 

 Change customer culture and plan for information campaigns 

 Need for a paradigm shift in the producer/distributor marketing offer 
 Seek for partnerships to deliver collaborative effort across the industry 

 

2.3 HEWLETT PACKARD (KENYA)9 

Context Hewlett Packard (HP) is a multinational company that provides IT software and 

                                                      

 

8 Source : Orange (2010) and Altai Consulting interview with Orange (February 2014) 
9 Source : HP Global Citizenship Report 2012 and Altai Consulting Interview with HP Kenya (March 2014) 
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hardware. HP has a 'Global Citizenship' arm, under which they have established a 
number of social, governance and environmental initiatives in 69 countries they 
operate in across the world. Their environmental initiatives include a carbon 
footprint calculator, supply chain environmental management and recycling.  

HP offers their customers around the world the following recycling/reuse options:  

 Recycling 
 Trade in of used equipment for credit 
 Return of e-waste for cash  
 Donation of unneeded equipment to charities or schools  
 Hard drive data destruction services 

HP began recycling in 1987 and have since then recycled 1.3m MT of waste 
globally. 

E-waste  

management  

strategy 

HP Kenya wanted to start recycling activities in Kenya which were in line with HP 
e-waste collection and recycling activities worldwide. However, HP could not find a 
recycler in country with the certification needed to partner with them. In response 
to this, they approached Robert Truscott, founder of Reclaimed Appliances, a 
recycler in the UK. They worked together with the Deutsche Bank to found the 
East African Compliant Recycling (EACR), an e-waste processing company 
headquartered in Kenya.  

HP supported the establishment of 'The Alliance', a group of multinational 
companies in the technology sector, which operate in Kenya. The Alliance includes 
EACR, HP, Dell, Philips and Nokia. The goal of The Alliance is to lobby for a 
change of the legal framework to ensure recycling of e-waste and under which 
EACR can be successful. They have contributed to the drafting of the new E-Waste 
Regulations currently awaiting approval from Parliament.  

HP began collections in Kenya in December 2013 focusing on HP's corporate 
clients which can contact HP via their website (www.hp.com/recycle) to request 
free collection of e-waste with a weight of over 1 MT. HP will then facilitate the 
transportation of this waste to EACR collection points. For all waste received, a 
certificate of disposal is issued from EACR to the originator. According to HP, this 
collection service is offered to their clients nationwide.  

HP has also sponsored two of EACR's collection points and is working together 
with some of its corporate clients on the establishment of alternative e-waste 
collection schemes. The envisioned schemes will be multi-step:  

1. Recycle e-waste in storage at client's office location (e.g. cables, 
computers, light fittings) 

2. Sponsor EACR collection points 
3. Establish collection points within their offices, for staff 
4. Have collection points for individual users at corporate client sites and 

conduct supporting awareness campaigns 

HP conducts awareness raising activities for their corporate clients, involving the 
visit of an HP representative at the target company and pitching the recycling 
concept to them. According to HP's Technology Services Manager in Kenya, "at 
the corporate level, most people don't realize how hazardous e-waste is, so we 
give them education on that [...]. We do awareness campaigns about its impact 
on future generations". HP Kenya report that only 1 organization, out of 15-20, 
has pushed back on the idea of recycling e-waste.  

HP does not pay incentives for their take-back service. According to HP Kenya, 
some organizations want incentives, but we explain to them that “the money they 
receive would be minimal - the kind of money a collector gets”. We also explain to 
them that “the destruction process and work behind obtaining a certificate of 
destruction costs money". Instead, HP focuses on indirect incentives, such as the 
disposal of e-waste containing confidential data for free (a service that companies 
would usually have to pay for), or the removal of e-waste in storage at company 
sites that takes up valuable rental space. 

Best practices 
 Advocating for changes in the legal framework to ensure a better regulatory 

environment for recycling activities, which was successfully conducted by HP 
and other partners from the Alliance 
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 Take back schemes from HP customers for both HP and non-HP e-waste 
 Free collection from HP customer for large volumes of waste (over 1 MT) 
 Promotion of a data cleaning services. E-waste is often stored at company 

premises for fear that confidential information will be compromised 
 Awareness campaigning is low cost and potentially very high impact, as it 

focuses on commercial organizations that generate significant volumes of e-
waste 

Main barriers 
 A relatively new concept for commercial organizations in Kenya, so awareness 

raising needs to be done 
 Large volumes are needed for EACR to become a sustainable initiative  

Lessons learnt 

 Partnering with other firms with similar goals (including competitors) can 
increase impact. 

 Take back schemes including Total and non-Total e-waste may be more 
feasible. 

 Company collection points, together with company awareness campaigns may 

facilitate e-waste collection (for example, a collection point at Redlands Roses 
Farm where a large number of lamps were distributed may facilitate collection 
for Total Kenya Limited). 

C. CAMEROON 

1. COUNTRY CONTEXT 
In Cameroon, only 48% of the total population has access to electricity through the national grid, yet most of this 
access is concentrated in urban centres: 90% of urban households are electrified as compared to a mere 23% of 
rural households. 35% of poor urban households and 88% of poor rural households do not have access to 
electricity, which suggests that the poorest strata in both the urban and rural areas are the most disadvantaged 
groups10.  

Households without electricity are the segment of the population that would benefit the most from new off-grid 
lighting options. In addition, there is also a need for off-grid lighting products in households that are connected to a 

bad quality grid (insufficient and unreliable connectivity). It is estimated that over 630,000 households could 
participate in the modern off-grid market over a period of two to three years11. 

 

There are no recent data available on e-waste volumes produced in Cameroun. Based on interviews conducted, it is 
estimated that there could be as much as 3,000 MT to 5,000 MT of computer hardware waste produced per year12. 
Similarly to other African countries, the increasing penetration of electrical and electronic appliances, contributes to 
a sharp increase in e-waste volumes in Cameroon, creating a pressing need to implement e-waste management 
solutions in the country. Mobile phone penetration in the country for example has been significantly increasing over 
the last years, reaching a total number of 14m subscribers as of end of 2013, representing a year-on-year increase 
of around 10%13.  

 

2. E-WASTE LEGAL AND REGULATORY ENVIRONMENT 
Cameroun is a party to both the Basel and the Bamako Conventions. There are two main legal documents setting 
the regulatory framework for e-waste management in Cameroon: 

- Joint MINEP/MINCOMMERCE Decree N°005 dated 24 Oct. 2012 sets the specific conditions for e-
waste management and treatment. The decree distinguishes between domestic and professional e-waste. 
The discharge and treatment of domestic e-waste is considered as producers’ responsibility; for 
professional e-waste, the responsibility falls on users except if there is an agreement with the producer 
(art. 9). Producers are defined as any person or company manufacturing, importing or introducing 
electrical and electronic equipment in Cameroon. As far as domestic e-waste is concerned, it is 

                                                      

 

10 Source: Lighting Africa (2012) 
11 Source: Lighting Africa (2012) 
12 Source: Altai Consulting interview with Solidarité Technologique (January 2014) 
13 Source: GSMA Intelligence (Q4 2013) 
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producers14’ responsibility to implement an individual selective collection system which has to be approved 
by the government; alternatively, the producer can subcontract to a specialised service company that has 
an environmental license from the government. The decree encourages producers and distributors to 
reduce the share of unprocessed e-waste (art. 5). E-waste recovery is a priority compared to disposal (art. 
11). The selective treatment, recovery and disposal of e-waste need to be conducted by entities approved 
by the government (art 10), holding a specific environmental permit to collect, recover, recycle and where 
possible export of any waste resulting from the EOL equipment. 

- MINEP Decree N°002 dated 15 Oct. 2012 sets the specific conditions for industrial (toxic and/or 
hazardous) waste management: industrial waste producers must provide environmental public authorities 
with bi-annual reports on waste traceability (art. 2). Companies producing over 2MT of industrial waste on 
a yearly basis must define a waste management plan, to be shared with the Ministry of Environment, 
which presents measures undertaken to limit the volumes of industrial waste produced and to increase the 
share of recovered waste (art. 3) 

Given the nature of the solar lamps distributed by Total Cameroun, which do not contain toxic nor hazardous 
waste, Total Cameroun is only liable under the Joint Decree N°005 dated 24 Oct. 2012. These decrees are 
expected to come into force as from April 2014 and Total Cameroun will have 18 months to comply with it. Regular 

checks should then be made by the government and sanctions applied to any actors not complying with the law.  

Box 1: Punishment applicable according to Cameroon Law 

Law n°89/27 dated 29 December 1989 on toxic and hazardous waste: Article 4.(1) Someone with no 
authorization who does not destroy his toxic and/or hazardous waste can be punished by a prison term of 5 to 
10 years and a FCFA5m (EUR8,000) fine. 

Law n°96/12 dated 5 August 1996 on environment management: Article 81 (1): Someone who imports, 
produces or possesses toxic or hazardous substance without any authorization can be punished by a FCFA10m 
to 50m (EUR 15,000 – 75,000) and/or a prison term of 2 to 5 years 

 

  

                                                      

 

14 Producer is defined as a company that creates, imports or introduces EEE in the country for professional purpose. If there is an 
exclusive distributor who appends its brand on the products, he takes on the producer’s responsibility; a distributor is defined as 
company or individual who sells EEE (art. 2) 
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3. INSTITUTIONAL FRAMEWORK 
Main stakeholders of the waste management and recycling sector in Cameroon include: 

The Ministry of Environment, Nature Conservation and Sustainable Development (MINEP), which is the 
public institution overlooking the issue of e-waste in Cameroon: it has drafted the legal framework and issues the 
environmental permits needed to operate in this sector. 

As of February 2014, there was only two companies which are in possession of the environmental permit from 
MINEP that allows them to collect, recover, recycle and where possible export recycled e-waste. These are: 

 Solidarité Technologique (Solitech) with its recycling unit in Awaé (Yaoundé): Solitech is the first 
centre to have received the environmental permit in June 2013. The centre specializes in the recycling of 
computer hardware: it collects EOL computer hardware, recovers or dismantles the equipment and resells 
it as second-hand equipment or recycles it. Solitech focuses on dismantling activities and it favours local 
recycling solutions. However, all recycling by-products are currently stored within Solitech premises, as 
minimum volumes are required by recycling units to be able to process them. Solitech clients are local 
companies, mostly based in Douala: e-waste is collected by Solitech against a collection fee of around XAF 
1,000 per Kg (~EUR 1.5). In 2013, Solitech processed around 9 MT of e-waste; their objective is to reach 
20 MT in 2014. Solitech is considering expanding its activities by diversifying the type of e-waste 
processed but also by increasing the capacity of its current recycling unit and/or considers opening a new 
centre in Douala.15 

 Pan Environmental Control Centre (Pan Enviro Sarl): it has been more difficult to retrieve 
information regarding this company. According to MINEP16, Pan Enviro is the only other company holding 
an environmental permit to collect, recover and recycle e-waste; it also holds a similar permit for industrial 
waste. 

Other companies may enter the market in the coming months such as 2EC. This company is already operating in 
this sector, recycling computer hardware collected from local companies but it is still awaiting to receive its 
environmental permit to comply with the imminent regulation. Other major actors of the waste management and 
recycling sector in Cameroon may also consider developing e-waste recycling activities such as Bocom. Bocom is a 
leading company in Cameroon, based in Douala, that currently specialises in the collection and recycling of 
industrial waste: it notably has the capacity to recycle EOL batteries (lead, plastic). 

 

4. KEY FINDINGS ON RISKS AND OPPORTUNITIES 
There is very little information accessible through secondary research on Cameroon’s e-waste sector. Most 
information gathered has been collected through key informant phone interviews. 

It appears that activities related to e-waste recycling in Cameroon are still very much underdeveloped. Little 
investments have been made so far as stakeholders have been waiting for the structuring of the legal and 
regulatory framework. This framework will come into force in April 2014 and sector stakeholders consider this may 
trigger new investments and activities. As a result, the sector seems to be driven by the legal obligations and 
penalties to which any non-complying companies may be exposed. This has several implications:  

First, as mentioned earlier, most (potential) investors have been reluctant to invest in this sector before the 
implementation of the legal and regulatory framework and the creation of its related incentives (penalties). There 
are very few actors with the adequate environmental (administrative) permits needed to operate in this sector: 
Solitech in fact seems to be the only active one and still has a very limited operating capacity (20 MT per year at 
best under the current conditions and only treated 9 MT last year). The acquisition of such permits entails very long 
administrative processes so it could take several months before new actors enter the sector. 

In addition, it is very likely that any new investments will be made only if the government monitors the 
implementation of the new e-waste regulations and if non-complying e-waste producers are punished. In this 
context, the government will have a major influence on the dynamics of the sector and potential investors may 
adopt a ‘wait-and-see’ strategy to assess the degree of commitment of the government before engaging in any 
new venture. 

Furthermore, most ongoing e-waste collection efforts seem to be directed towards large electric and electronic 
equipment users, namely private enterprises, large administrations, etc. and not individual end users. As a result, 
business models are adapted to this professional market, which is very different from the domestic (individuals) 
market: e-waste is collected directly from the producers, which pay for this collection and recycling service.  

                                                      

 

15 Source: Altai Consulting interview with Solidarité Technologique (January 2014) 
16 Source : Altai Consulting interview with Peter Ayuk Enoh, MINEP (February 2014) 
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In conclusion, as soon as the new legal framework is implemented, Total Cameroun will be responsible, as a 
producer (importer) of solar lamps for establishing a recycling solution including collection and processing. This 
solution can be implemented either by Total Cameroun directly or through local partners holding the relevant 
licenses from the government. The law should come into force in April 2014 and Total Cameroun will have 18 
months to comply with it. Yet, the decrees do not stipulate a quantitative target in terms of volumes of e-waste to 
be recycled. The collection system for solar lamps will need to be created from scratch as there does not seem to 
be any existing e-waste specific collection models targeted at individual users. There is no indication that the major 
domestic waste management company in the country, Hysacam, is considering to invest in e-waste collection in the 
near future. 

Box 2: Risks and Opportunities in Cameroon: Key Findings 

 Under the new legal and regulatory framework, Total Cameroun is considered as a ‘producer’ (importer) of 
electrical and electronic equipment and will be responsible for establishing a recycling solution including 
collection and processing, either directly or through a partnership with government-approved organisations 

 Legal and regulatory framework has been developed and will come into force as from April 2014 with an 18-
month time allowance for producers to comply; it appears that the relevant decree does not set any 
quantitative target in terms of volumes to be recycled by producers (or users in the case of professional 

industrial e-waste) 

 Recycling chain is not well developed as the sector is very dependent on the legal and regulatory framework 
and the associated penalties for non-complying parties: actors have adopted a wait-and-see policy 

 Few formal authorizations have been granted so far and administrative process seems to be quite long to 
establish processing facilities 

 Existing collection system and business models in general are adapted to the corporate market (enterprises, 
administrations) and not individuals 

 

5. RECOMMENDATIONS 
In this context, suggested action points for Total Cameroon include: 

 Contact the Ministry of Environment (MINEP) to get a confirmation of the new regulation and date 
of entry into force; confirm the obligations this new regulation introduces for Total Cameroon as an 
importer of solar lamps. Clarifications need to be sought on target volumes of e-waste to be recycled by 
producers  

 If Total Cameroon’s new obligations are confirmed: 
o Design a strategy for the collection and processing of EOL solar lamps: this includes 

setting up a collection system and partnering with a licensed e-waste processing facility: different 
options may need to be considered and assessed based on a more thorough analysis of the e-
waste management sector in Cameroon. The feasibility of alternative ways to dispose of e-waste 
may need to be studied in the absence of adequate local capacities e.g. possibility to exportation 
to other(African) countries 

o Launch the administrative procedures to obtain the relevant permits from MINEP 
(Visa Technique) to import and distribute solar lamps in Cameroon and comply with the new 
legal framework 
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D. KENYA 

1. SOLAR LIGHTING MARKET 
It is estimated that only 19.2% of the population has access to electricity in Kenya17, rate likely to be even lower in 
rural areas, mostly due to the high connection fees18. As a result, in recent years, the solar power market in Kenya 
has grown significantly, also spurred, according to Lighting Africa program, by government incentives. It is 
estimated that 485,925 solar lighting systems have been sold in Kenya in US financial year (FY) 201319, reaching 
20m people; in total 686,685 systems have been sold since July 2009.  

 

Figure 1: Solar lighting systems sales growth in Kenya20 

 

 

17 different manufacturers and 24 distributors are present in Kenya21. The top 4 brands22 hold over 75% of the 
market shares.  

It is estimated that there is a total of 3,000 to 4,000 sub-distributors and retailers across the country. Sales have 
grown through different distribution systems even if the performance of each channel has evolved over time. While 
the retail distribution channel used to be the most performing one (representing 50% of total sales early 2012), 
sales through institutions (mostly schools) have been rising from only 13% early 2012 to roughly 50% of total sales 
as from second half of 2012 to mid-2013. 

  

                                                      

 

17 Source: World Bank (2011) 
18 Connection fee has doubled recently, reaching KShs 70,000 (c. US$ 820) (Source : Altai Consulting interview with Lighting 
Africa Kenya program, February 2014) 
19 From July 2012 to July 2013 
20 Source: Lighting Africa 
21 See full list in Annex 3 
22 Manufacturers do not disclose their sales volumes but market leaders are considered to be Barefoot, D.light, Greenlight Planet 
and One Degree Solar according to Lighting Africa program 
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Figure 2: Solar lighting systems sales by channel of distribution23 

 

 
For the purpose of this study, different market growth scenarios has been developed to estimate the volume of 
EOL lamps expected on the market over the coming years. Several hypotheses regarding the global Kenyan market 
have been made including: 

 All solar lighting products sold are S20 and S300: there is a wide diversity of solar lighting products 
sold on the market but the lack of detailed information and projections by product type makes it difficult 

to develop market projections without using proxy products 

 Share of S20 and S300: 73% for S20 and 27% for S300 models. This is broadly in line with Lighting 
Africa information regarding product sales by price range 

 Growth rates scenarios: the medium scenario is used as the reference scenario with 15% growth rate 
over 2014-2017, 10% over 2018-2021, 7% over 2022-2024 and 5% in 2025 (reference scenario). Other 
scenarios have been designed to present a more conservative model (low), and two more optimistic ones 
(it should be noted that the Very High growth rate scenario is still below Lighting Africa expectations) 
 

Table 1: Sales growth hypothesis 

Year 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 

Low  5% 5% 5% 5% 5% 5% 5% 2% 2% 2% 2% 2% 

Medium 

(Reference
) 15% 15% 15% 15% 10% 10% 10% 10% 7% 7% 7% 5% 

High 35% 35% 35% 25% 25% 25% 15% 15% 15% 5% 5% 5% 

Very High 50% 50% 40% 40% 30% 30% 20% 20% 10% 10% 7% 7% 

 

  

                                                      

 

23 Source: Lighting Africa 
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Figure 3: Solar lighting products 2025 sales projections in Kenya (‘000 lamps) 

 

 

Box 3: Lamp EOL forecast model 

Hypothesis have also been developed to forecast the solar lamps EOL. To this aim, the following elements have 
been taken into account:  

 Overall lamp life expectancy based on battery and LED bulb life expectancy 
 The ability - or not - to change the battery to provide the lamp a second life. Different scenarios have 

been considered: none of the users will go for this options, 25% and 50% of them24 
 EOL probability distribution curves of such refurbished lamps  

The values attributed to these variables in Altai’s calculations are as follows:  

 Lamp life expectancy: NiMh models (610 cycles); LFP models (1,825 cycles) 

 

Lamp EOL Probability Distribution 

 

 

 

 

 

 

 

 

 Lamps refurbished through battery replacement: 

Refurbished Lamp EOL Probability Distribution 

                                                      

 

24 Most of these variables including the share of users that will change the lamp battery are variables which can be 
changed as the model built is dynamic 
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A detailed explanation of these hypotheses can be found in annex 4 

 

Figure 4: Resulting EOL lamps to be recycled (total market, based on medium growth scenario) 

If none (0%) of the lamps are refurbished (no battery changed) 

 

If 25% of the lamps are refurbished (battery changed) 
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2. OVERVIEW OF E-WASTE MANAGEMENT IN KENYA 

2.1 VOLUMES 

With mobile phone penetration, computer and internet usage increasing in Kenya, the issue of safe disposal of 
electronic goods is becoming increasingly high profile. Furthermore, Kenya receives significant volumes of usable 
and unusable second hand electronic products from developed nations. As second-hand products are closer to the 
end of their lifespan, many electronic goods turn to waste in Kenya, where there are currently limited electronic 
disposal and recycling facilities. According to a study conducted by the United Nations Environment Program 
(UNEP) in 2010, the following types of e-waste are generated annually in Kenya: 

 

Table 2: E-waste generated in Kenya annually25 

Product Type Waste Generated (MT) 

Refrigerators 11,400 

Televisions 2,800 

Personal computers 2,500 

Printers 500 

Mobile phones 150 

 

Recently, several anti-counterfeit product initiatives, lead by the government, have contributed to increased e-
waste collection: the implementation of anti-counterfeit laws and regulations26 led to the switch off of all 
counterfeit mobile phones from telephone networks in 2012. The switch off resulted in an estimated 1.89m mobile 
phones27 becoming unusable overnight. Samsung and Nokia have also both ran their own campaigns for the 
collection of fake mobile phones in 2012. These campaigns took place ahead of the switch-off of replica phones 
from national networks by the government of Kenya. Samsung ran a campaign called 'Give Up The Fake' where 
individuals with fake phones were encouraged to swap them for discounted new phones. This campaign was run in 
six urban centres and phones were also collected via town halls. Nokia ran a similar campaign and set up 100 
collection points nationwide, through partnerships with Safaricom, Airtel, Phonelink, Tuskys, Nakumatt and Naivas 
supermarkets. E-waste from televisions is also likely to increase over the upcoming years as the government moves 
forward with a switch from analogue to digital television. 

Given the comparatively small volumes of solar lamps distributed in Kenya, they are likely to represent a small 
portion of overall e-waste. Based on FY2013 global market sales of 485,925 lamps, e-waste generated from these 
lamps would represent 72 MT and roughly US$ 6,790 based on a value of KShs 8 per Kg or US$ 0.09 per Kg of 
small EOL domestic appliances28. In addition, as further described in this report, the EOL value of solar lamps is 
very modest due to the lamp composition mostly made of plastics and lacking expensive components. 

 

  

                                                      

 

25 Source: UNEP (2010) 
26 The 2008 Anti-Counterfeit Act and the 2010 Anti-Counterfeit Regulations (Anti-Counterfeit Agency) 
27 CCK (2012) 
28 EACR buying price for small domestic appliances (not dismantled) 
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Table 3: Comparative e-waste volumes and values: mobile phones and solar lamps29 

 Volumes (MT) Value (US$) 

Mobile phones30 150 1,275,000 

Solar lamps31 72 6,787 

 

2.2 REGULATORY ENVIRONMENT 

The waste management sector in Kenya is overseen by the National Environment Management 
Authority (NEMA) established under the Ministry of Environment and Mineral Resources (MEMR). The 
Environmental Management and Coordination Act (1999) and the Waste Management Regulations 
(2006) currently regulate waste management in Kenya. Yet, the Guidelines for E-Waste Management 
issued by NEMA in 2010 is the only active government document that specifically addresses the issue 
of e-waste. E-Waste Regulations have been drafted by NEMA in 2013 but are still awaiting 
Parliament’s approval. 

Kenya is a party to both the Basel and the Bamako Conventions. The existing Guidelines for E-Waste Management 
(2010) are not legally binding but serve as a set of recommendations for actors along the e-waste chain. According 
to the MEMR, the document provides a "[...] framework for identification, collection, sorting, recycling and 
disposing of electrical and electronic waste [...]". Under these regulations, TKL is considered as an importer of 
electronic goods implying the following legal provisions: 

 Specify standards for products on the expected remaining lifespan of the equipment and electrical 
appliances 

 Indicate an envisaged lifespan of used units when importing used equipment and bear responsibility for 
this by ensuring that take back mechanisms are in place 

 Ensure electronic goods reach the pre-destined end users. A record of customer should be kept to 
facilitate waste collection e.g. schools 

 Notify NEMA for consent to transport e-waste through Kenya 
 

Box 4: Waste Management Legal Framework in Kenya 

The Environmental Management and Coordination Act (Ministry of Environment and Mineral 

Resources, 1999) is the wider legal and institutional framework for the management of the environment and 
related matters. The Act aims to improve the national capacity for the management of the environment. The 
National Environment Management Authority (NEMA), the body responsible for overseeing waste management, 
was established under this regulation : 

 No person should dispose of waste in a way that can cause harm to the environment, or another 
individual 

 Any person should aim to minimize the waste through treatment, reclamation, or recycling 
 Any entity transporting or recycling waste should hold a license 
 Any breaches of the above can result in a fine, imprisonment, or both 

 
The Waste Management Regulations (NEMA, 2006) build on the 1999 Environmental Management and 
Coordination Act, by more specifically detailing the handling, transportation and disposal of various types of 
waste. Emphasis is put on waste minimization, cleaner production and segregation of waste at source. According 
to Part II.3, "any person whose activities generates waste has an obligation to ensure that such waste is 
transferred to a person who is licensed to transport and dispose of such waste in a designated waste disposal 
facility". Electronic waste is not specifically referred to within the document 

 

 

Chronology of the Establishment of the Legal Framework for E-Waste Management in Kenya 

                                                      

 

29 Source: Altai Consulting analysis 
30 Based on UNEP 2010 data and EACR buying price for mobile phones (not dismantled) of KShs 720 per Kg (US$ 8.46 per Kg) 
31 Based on FY2013 global market sales of 485,925 lamps (Source: Lighting Africa) and EACR buying price for (not dismantled) 
small domestic appliances of KSHs 8.5 per Kg (US$ 0.09 per Kg) 
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More recently, E-Waste Regulations have been drafted by NEMA (2013) and are currently in Parliament 
for review. Once approved, this will be the most important document in Kenya regarding e-waste. This document 
builds on the E-waste Management Guidelines by making good e-waste practices legally binding and failure to 
comply to them punishable with fines, imprisonment, or both. The draft regulations apply to lighting products, 
including solar lighting products.  

Under the 2013 E-Waste Regulations, TKL or any solar lamp importer would be classified under the broad category 
of 'Producers': according to the definition in the regulation, a producer is any "person or entity who introduces or 

causes to be introduced new and used electrical and electronic equipment into the market". This includes importers 
and distributers. The regulation also covers specific responsibilities for importers, recyclers, generators, 
refurbishers/repairers, transporters, and collection centres. TKL would fall under the category of importers and 
depending on the approach that TKL takes to e-waste recycling, they may also fall under the categories of 
transporters and collection centres.  

TKL or any solar lamp importer and distributor in Kenya should be held legally responsible for 
ensuring the recycling of defunct solar lamps however, it should not pay any recycling fees as the 
products it distributes do not contain any problematic fractions32.  

The specific implications of the 2013 Draft E-Waste Regulations on TKL are describe in the box below. 

 
Box 5: Draft E-Waste Regulations Implications for TKL 

As a producer, TKL will be entitled to: 
 Ensure all imported electronic equipment has a label indicating the year and country of manufacture 
 Submit a registration form to NEMA within 60 days of the Regulations coming into force to apply for the 

introduction of electrical and electronic equipment into Kenya 
 Provide NEMA with the following, in order to obtain an annual compliance certificate: 

- The previous year’s electrical and electronic equipment introduced into the market 

- Subsequent year’s projected imports 
 Provide information to recyclers on how to dismantle their product at their EOL 
 Provide the location, physical address, and GPS addresses of any collection centres established33 
 Ensure that e-waste returned under individual take-back schemes, is not disposed of at municipal disposal 

site/facility and: 

- Provide evidence of a relationship with a licensed treatment facility34 

- Facilitate e-waste take-back 

- Facilitate the receiving, sorting and transfer of e-waste to recycling facilities or refurbishers35 
 Ensure that the collection centre is operated in accordance with the Occupational Health and Safety Act of 

200736 
 Additional potential implications: 

- Transport: o Apply for a transportation license from NEMA 
o Maintain tracking documents 

o Ensure that the mode of transport used complies with Environmental Management 
and Coordination (Waste Management) Regulations of 2006 

- Collection: o Notify the authority about e-waste collection activities 

- Importation: Any e-waste may be imported into Kenya from within Africa for the purpose of 
recycling, refurbishment, and material recovery37. As a result, EOL solar lamps may be 

                                                      

 

32 The final definition of problematic fractions has not yet been released by NEMA. This is based on the definition provided by 
EACR.  
33 Also applicable to any third party acting on behalf of the producer 
34 Also applicable to any third party acting on behalf of the producer 
35 Also applicable to any third party acting on behalf of the producer 
36 Also applicable to any third party acting on behalf of the producer 
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imported into Kenya from other African countries. For this purpose, the importer 
should: 
o Apply for a permit to import e-waste from within Africa 
o Ensure every equipment imported into the country bears a label indicating the year 

and country of manufacture 
 

 

 

These Regulations might undergo additional changes, as some aspects still need clarification. NEMA was not able to 
clarify all of them at the time of interview, and they stressed that some aspects will only be decided upon once the 
Regulations become fully active. EACR, which has been working closely with NEMA on the drafting, provided their 
interpretations of how they think these clauses will be practically implemented.  

 

Table 4: EACR interpretation of outstanding questions regarding the Draft E-Waste Regulations38 

Point to be clarified EACR Interpretation 

Definition of 'problematic fraction' Will not necessarily refer to toxic waste, but any waste 
for which the cost of collection, treatment and or 
recycling is greater than the value that can be 
obtained from the treated good 

Responsibility for identification of 'problematic fraction' The responsibility will lie with the recycler 

Volume of products that producers are responsible for 
recycling 

The volume of products a producer will be responsible 
for recycling will be calculated based on its market 
share within a specific product category (e.g. lighting) 

e.g. If X has market share of 10% of all lighting 
products with problematic fractions and 10 MT of e-
waste lighting products are recovered within 1 year, X 
will be responsible for.  

10% * 10 MT = 1 MT 

However, no target have been set in terms of overall 
volumes of e-waste to be recycled 

Who will be responsible for doing the calculation of 
how much producers (which distribute products with 
problematic fractions) should pay 

Producers will only pay if their products contain 
problematic fraction. An independent body will be 
established to oversee this 

Prevention of Profiteering by recycling companies EACR plans to advocate for an independent council 
that will watch prices, combined with an independent 
stakeholders group to ensure that the producer 
community has an active role in NEMA decisions 

How to identify the product category of products that 
come-in already dismantled (e.g. a battery could be 
from a torch, remote or radio etc.) 

Unidentified components will be summed and then 
split by the average of imports per all potential product 
categories it could belong to 

Responsibility for recycling products 
imported/distributed before the e-waste regulation 
was enacted 

Current producers will be responsible for the recycling 
of historical products on the market, however, no 
historical market share calculations will take place 

 

3. E-WASTE MARKET ORGANIZATION 
The diagram below illustrates a simplified e-waste chain and the key actors involved at different steps along the 
process. More detailed descriptions of each of these actors can be found in the following sections.  

 

                                                                                                                                                                        

 

37 The Government of Kenya is currently in discussions with neighbouring countries to accept e-waste import; restrictions only 
apply to equipment contained CRT except for essential services such as medical equipment 
38 Source: Altai Consulting Interview with EACR (February 2014) 
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Figure 5. E-waste Chain in Kenya 

 

 

3.1 USERS 

There are two main categories of electric and electronic appliance users: individuals/households and 
large institutional users including corporates, government entities, etc. This study largely focuses on 

individual users as their profile corresponds to Solar lamps users. 

 

3.1.1 INDIVIDUAL USERS 

Most individuals who participated in the end-user survey said that they were aware of the importance of waste 
management for health and environmental issues. The majority said they heard about potential risks through the 
media and a small number gained information via work-related trainings. When asked what they had learned, 
interviewees were able to give simple, but accurate answers, such as negative impacts on soil fertility or water 
quality. In rural areas, where households have more limited access to the media, this level of awareness should be 
globally lower. However, even though most end-users interviewed have some level of awareness of the risks of 
incorrect e-waste disposal, recycling is not common practice and most individuals interviewed disposed of their e-
waste alongside general domestic waste.  

One of the reasons is the lack of available recycling options and information about them. When asked if aware of 
the risks of incorrect disposal of waste, one interviewee responded "yes, it can damage the environment but there 
is not much I can do as I entirely rely on the city council for waste management". Whilst some of these companies 
may be recycling e-waste, the volumes of e-waste observed at dumpsites suggests that some do not. Individual 

users can dispose of e-waste in a very limited number of collection points and they often lack motivation to travel 
to them. Safaricom currently has 120 collection points in Kenya, the majority of which are located in Safaricom 
stores in Nairobi. Although Safaricom have advertised that they will accept any kind of e-waste, the collection 
boxes are designed for small objects such as mobile phones and laptops. Individuals would need to travel to their 
nearest collection point to dispose of their waste as Safaricom currently do not offer pick up services at the 
household level.  

This combined with the perceived value of e-waste results in very low volumes being collected from end users on a 
voluntary basis. According to Safaricom, collection volumes significantly drop when no incentives are being offered. 
Lack of incentives particularly impact household with larger EOL products though, such as televisions or fridges: 
"the supplier should give out hotline number to link us with collectors. Heavy appliances should be collected by the 
supplier, but I can take back light devices myself “ (end user, Kitengela). As a result, another common treatment 
for EOL electrical appliances, is to keep them stored at home. One interviewee said "I keep them in the house 
because I may need spare parts in the future". Another said "I just keep them in the house because I might want 
to repair them in the future". According to one mid-scale collector interviewed, one of the challenges faced in 
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collecting e-waste is there is a culture of giving broken appliances, such as mobile phones, to children to play with. 
This includes children of relatives, or friends who accept these EOL appliances as gifts. This suggests that amongst 
some sections of society, EOL appliances have a social value. Converting this perceived value to financial value, 
may incentivize households to dispose of their e-waste safely, via a recycler.  

 

Figure 6: Individual Users Attitudes Towards E-Waste Recycling39 

 

 

Figure 7. How do you get rid of your EOL electrical appliances? 

 

 

Box 6: Recent E-Waste Awareness Raising Activities in Kenya 

A few actors have been recently involved in e-waste awareness activities such as NEMA, which conducts waste 
awareness activities for key actors in different sectors: they recently held a workshop for the ICT sector on e-
waste. However, according to a representative from NEMA’s Department of Environment Education, Information 
and Public Participation "a lot of awareness raising still needs to be done". She said that whilst the educated 
class have started to become aware of the risks of e-waste as a result of media campaigns, the uneducated 
class remain largely unaware. Most of the recent campaigns took place in response to the disconnection of all 
counterfeit mobile phones from all the phone networks. Awareness raising campaigns typically take place 

                                                      

 

39 Source: Altai Consulting End Users Survey (February 2014) 
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alongside collection activities and involve a number of organizations partnering together to maximize impact.  

Get the Truth About the Gadget: In 2012, the Communications Commission of Kenya (CCK) ran the only 
nationwide awareness raising campaign to date. The campaign was called called Pata ukweli wa mtambo, which 
means "get the truth about the gadget". Whilst the primary aim of the campaign was to spread awareness about 
the turn off of fake mobile phones from the main telephone networks, one sub-component of the campaign was 
to encourage people to dispose of unusable phones in an environmentally friendly manner. CCK collaborated 
with NEMA, Safaricom, and the anti-counterfeit agency to run the campaign. Activities lasted 3 months and cost 
KShs 50m (US$ 590,000). CCKs information dissemination was heavily based on the media. Realizing that 
awareness within media houses themselves was low, worked with their partner agencies to coordinate a media 
training day, to educate the key media houses on the impacts of the switch off and the risks of e-waste. 
Following this, the campaign was publically launched and information was disseminated mainly via print media 
and television. CCK also paid radio presenters to hold on-air discussions on the subject. Radio stations would 
submit a proposal to CCK, which they would approve/modify ahead of radio shows. According to CCK, the 
campaign went “viral". They attribute this success to their media-focussed strategy. The main challenge faced 
by CCK under this campaign was a lack of collection points for e-waste. It is not within the mandate of CCK to 
provide collection points, so they had to rely on their partners to conduct waste collection activities: while CCK 
ran a nationwide awareness raising campaign, their partner, Safaricom, only had collection points in Nairobi.  

Safaricom E-Waste Collection Schemes: Safaricom began conducting e-waste 
collection in 2012, in response to the government switch off of fake mobile phones from 
the national telecoms networks. They ran repeat campaigns in 2013. Safaricom 
established 120 collection points in their own stores and public institutions in and around 
Nairobi. Safaricom collection boxes (see picture) are designed for small products such as 
phones, laptops, flash drives and CDs, however Safaricom say that outlets can also 
accept any larger e-waste items that are brought to them. Individuals and companies can 
also deliver e-waste directly to the Safaricom HQ. These collection points remain 
operational and Safaricom is looking at expanding the collection point to Kisumu. Safaricom currently delivers all 
e-waste to the WEEE centre, which it has also supported with transport and processing equipment. Safaricom 
ran a large awareness raising campaign in 2012 to support collection activities, and has continued conducting 
awareness raising activities on a periodic basis since then. Safaricom notably conducts "estate stops" during 
which they move through residential areas of Nairobi with a waste caravan, music, entertainment and free gifts 
(such as mobile chargers, t-shirts, hats and key rings) for people who hand over e-waste. Over a 1-year period, 
Safaricom collected 40 MT of e-waste through campaigns and deposits at their collection points. Representatives 
from their environmental team reported that the volumes of waste collected during supporting awareness raising 
campaigns was significantly higher though than volumes collected when no awareness campaigns were taking 
place. According to one of the Safaricom representatives involved in e-waste campaigning, "when we don't give 
incentives, collection volume drops". 

 

3.1.2 LARGE INSTITUTIONAL USERS 

Government entities and large corporates are also major e-waste producers. The disposal of unserviceable, 
obsolete or surplus stores and equipment is regulated by the Public Procurement and Disposal Act (Public 
Procurement Oversight Authority, 2005), which outlines the procedures for procurement and disposal of waste 
equipment, including e-waste. Under this act, government bodies are permitted to dispose of items in one of the 
following ways: i) transfer to another public entity /part of a public entity; ii) sale by public tender; iii) sale by 
public auction, iv) destruction, dumping or burying, v) trade-in.  

Sales by public auctions are commonly conducted by institutional users, both public and private, and fieldwork 
findings confirmed that significant volumes of e-waste handled by small and mid-scale collectors/dismantlers were 
acquired through these tenders and auctions. One auction house, Pangani Auction Centre in Ngara, was 
interviewed during the course of the fieldwork: it is used by debt collectors and banks to store goods used as 
collaterals. The auction house also rented out their premises to anyone wishing to auction off their own goods. The 
manager reported that auction space was mostly rented by institutions to sell a variety of items, from e-waste, to 
vehicles and furniture.  
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3.2 REPAIR 

Repairmen Profile: 
 Volume: Less than 5 MT of e-waste a 

month 
 Estimated number: Over 1000  
 Formal/informal sector: Informal to 

formal  
 Specialism: Computers, mobile phones, 

radios and household electronics 
 Locations: Commercial areas 

 
Electronic repair shop in Nairobi 

 

Repairmen are one of the key sources of e-waste. When users of solar lamps were asked "what do you do when an 
electric or electronic appliance stops working?", a majority responded that they would take it to get repaired. 
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Figure 8. What do you do when an electric or electronic appliance stops working? 

 

 

There is a large network of repairers across the country that offer repair services for electronic products such as 

mobile phones and laptops. There are a small number of large-scale actors, such as LG, who offer an in-house 
repair service to all customers who have products under guarantee. However, the majority are small to mid-scale: 
many work in the informal sector and typically serve households or businesses within their immediate 
neighbourhoods. The small to mid-scale repairers interviewed often disposed of their e-waste alongside normal 
waste and were not aware that they could seek additional value from parts such as circuit boards. However, they 
could be integrated in a formal e-waste collection scheme, starting with the 600 solar power technicians in 40 areas 
across the country, supported by the Kenya Renewable Energy Association (KEREA) in partnership with Lighting 
Africa program, to provide solar services to end customers.  

 

3.3 COLLECTION 

E-waste collection systems in Kenya differ depending on the types of end users (corporates and individuals) and 
their locations (urban and rural) areas. These systems are based on formal or informal actors, or a combination of 
both. 

In urban areas, where the concentration of e-waste is the highest due to the presence of corporates and high 
density of population, there is a larger network of collectors, mostly working in the informal sector, which collect e-
waste from corporates, and to a lesser extent from individuals. E-waste collected is dismantled and sold on to 
specialised e-waste traders (e.g. focusing on circuit boards trading); more recently, the emergence of new e-waste 
management companies in Kenya is contributing to the emergence of a local market for e-waste. E-waste 
generated by individual users is more likely to be collected initially by the large-scale general waste collectors 
operating in urban areas such as Bins and Garbage Dot Com in Nairobi: e-waste is then likely to be collected from 
small collectors extracting e-waste from dumpsites where the trash is sent.  

In contrast, in rural areas, waste collection options are very limited. Individuals reported disposing of waste 
themselves through burning, composting and burial.  

 

Figure 9. How is your waste collected? 

 

 

In both urban and rural areas, e-waste is also likely to be collected through the extended network of independent 
repairmen. 

Figure 10: Existing e-waste collection chain 
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3.3.1 SMALL SCALE COLLECTORS 

Small-Scale Collector Profile: 
 Volume: Up to 2 MT of mixed waste a month 
 Estimated number: 500 – 1,500 

 Formal/informal sector: Informal 
 Specialism: None - general waste collectors 
 Locations: Commercial and residential areas Larger 

clusters identified in slum areas 

 

Small-scale collectors, sometimes known as "street boys" or "packing boys", typically work in the informal sector 
and do not have commercial facilities, vehicles or training. The majority are untrained and work without protective 
clothing. They collect waste on foot and may hire carts, to transport larger volumes of goods. They typically move 
from door to door of small companies and/or rummage on dumpsites to collect recyclable materials. Some have 
relationships with specific companies who call them to come and collect waste. According to one collector, 
"sometimes I take the waste for free and sometimes I pay a little money so the customer calls me next time". 
These individuals typically collect e-waste alongside other types of waste. 

Larger scale formal sector collection entities are now starting to incorporate small-scale collectors into their 
company structure on a more formalized level. These collectors are not salaried, but paid on commission. Two mid-
scale collectors interviewed said they had provided training to small-scale collectors, on how to correctly dismantle 
e-waste. One of these, EACR, also provide small-scale collectors with health and safety training, in addition to 
protective clothing.  
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3.3.2 MID-SCALE COLLECTORS 

Mid-Scale Collector Profile: 
 Volume: 3-20 MT of e-waste a month 
 Estimated number: 5-10 
 Formal/informal sector: Semi-formal/Formal  
 Specialism: All e-waste 
 Locations: Out-of town estates  

 

Mid-scale collectors typically operate in the formal and semi-formal sectors. Upper end collectors had their own 
fleets of transportation, whilst lower end relied on other individuals/organizations to bring waste to their doorstep, 
or hired vehicles when necessary. The mid-scale collectors interviewed typically specialized in specific kinds of 
waste, such as circuit boards, and were not found to be clustered in any specific area of Nairobi. These collectors 
typically export after collecting goods and dismantling onsite, or have partnerships with smaller entities that 
dismantle and deliver parts. A common source of income for the mid-sized companies identified during the course 
of this survey was the collection and export of circuit boards.  

 

Box 7: E-Waste Dismantling Activities 

Dismantling activities take place at all levels of the chain, from repairmen to collectors, and processing 
companies obviously, as a higher price can be received for dismantled parts than for complete obsolete 
products.  

While some entities along the chain purely focus on dismantling activities, most dismantling activities are 
conducted by collectors themselves in more or less advanced ways depending on EOL products collected, and 
collector’s size and capabilities. Mid-scale collectors were commonly found to dismantle themselves or to partner 
with individual/small enterprises to do it.  

During the course of the fieldwork, a small-scale dismantler was interviewed in Ngara, Nairobi. The manager 
reported that a combination of dismantled, semi-dismantled and non-dismantled obsolete e-waste was delivered 
to them by small to mid-scale waste collectors. As with other actors along the recycling chain, the dismantler 
collected non-electronic waste alongside e-waste in order to boost profitability. 

Training levels given by these collectors to the dismantlers supporting them varied, although some level of 

training had been provided/was planned by all collectors interviewed in this category. One mid-scale collector, 
claimed to have trained 1,000 people on dismantling techniques. This organization did not provide dismantlers 
with protective clothing as they believed that the removal of circuit boards carried very little risk. However, the 
dismantler did acknowledge that their dismantlers would commonly dismantle full products and sell different 
parts to different buyers, which may expose them to other risks.  

 
Dismantlers take apart CRTs without the appropriate equipment or protection 

 

The mid-sized collectors interviewed did not see each other as partners, but competitors. Competition between 
actors at this level is likely to negatively impact the way that e-waste is dismantled, as there appears to have been 
no network formed whereby parts that are not of interest to one company are passed over to other similar 
company for recycling.  

 

3.3.3 LARGE SCALE COLLECTORS 

Large-Scale Collector Profile: 
 Volume: Between 500 and 1,000 MT of general waste 



EOL Solar Lamps Recycling Strategy Definition | Total Access to Solar 
Final Report 
 

  Page 31 of 62 

a month  
 Estimated number: 5-10 
 Formal /informal sector: Formal  
 Specialism: General Waste 
 Locations: Out-of town estates/industrial area  

 

There are a number of larger scale (general) waste collectors who are well established in Kenya: they operate in 
the formal sphere and collect a combination of commercial, household and government waste, typically via 
contractual agreements. No large-scale collector specializing in e-waste was identified, however given the volume 
of waste that these general waste companies collect and the varied sources that they collect it from, it is likely that 
they are currently, by default, the largest collectors of e-waste in Kenya. It should be noted that these private 
waste collection firms, concentrate their operations in urban areas. Private waste collection services are often not 
available in rural areas where solar power users may reside.  

Bins collects 45 MT40 of waste a day and Garbage Dot Com collect 80 - 100 MT daily, but according to General 
Managers from both companies, no separation or recycling activities take place. Similarly, Eco Trash has city council 
contracts, under which they collect waste from slum areas. They collect 50 MT of waste a day, 40 MT of which is 

collected from informal settlements and goes directly to landfill, as they believe that waste found in dumpsites in 
the slums has usually already been foraged and is typically broken, mixed and difficult to sort. Eco Trash said that 
although they dump this waste at landfill, illegal buying and selling at landfill sites is common and it is likely that 
valuable parts of the waste are informally bought and sold at landfill sites. The additional 10 MT of waste collected 
by Eco Trash on a daily basis, is commercial waste. Eco Trash separates the waste and either sells it locally, or 
returns it to the company that generated it. They estimate that 5% of the recyclable waste is e-waste (roughly 10 
MT a month).  

 

3.4 PROCESSING 

According to NEMA, there are over 26 companies offering waste processing services in Nairobi alone. 
These include a number of specialised recycling companies, processing paper, metal, battery, glass 
and other specific waste. However, there are currently only two organizations in Kenya that 
specialize in processing e-waste: EACR and the WEEE Centre. They both currently have limited 
treatment facilities on site and focus much of their activities on collection and dismantling of 
components that are then sent abroad for processing by larger firms. 

 

 
E-waste at a site of dismantler in Nairobi 

 

  

                                                      

 

40 http://www.binsgroup.com/index.php/about-us 
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3.4.1 WEEE CENTRE 

The WEEE Centre is an offshoot of the NGO Computers for School Kenya (CFSK), who provide learning intuitions 
across the country with used computers, given as donations from developed countries. The WEEE Centre started as 
a department within CFSK in 2007 and was later established as an independent for-profit organization in 2012. The 
centre was initially established to process waste after large volumes of computers distributed under CFSK reached 
their EOL. The WEEE centre now recycles waste for Safaricom, amongst other organizations.  

The WEEE Centre offers collection, transportation and dismantling and treatment services. Their plant is located in 
Embakasi (Nairobi). Waste that they do not have the capacity to treat is exported to Europe. ABS plastics are 
delivered to the EACR in Nairobi for processing.  

 
WEEE centre dismantlers 

 

Figure 11. WEEE Centre Market Chain 

 

 

The WEEE Centre estimates that 80% of their e-waste comes from schools, with the remainder split between 
manufacturers, other public institutions and private companies, repairers, and informal waste collectors. Most waste 
is collected using the WEEE Centre’s NEMA registered fleet. The WEEE Centre for example would go and visit 
schools one by one to collect e-waste from them; in some cases, e-waste may be collected by CFSK if they happen 
to have some remaining space in their own trucks. The WEEE Centre is also responsible for handling of the e-waste 
collected through Safaricom's collection points. Individual collectors are the only ones who get systematically paid 
for the e-waste they procure to the WEEE Centre; public institutions also sometimes sell their e-waste. On the 
contrary, some businesses sometimes pay a fee for properly disposing of e-waste containing confidential 
information. 

After collection, the waste arrives at the WEEE Centre for dismantling by a team who have been trained on the safe 
dismantling of waste. The WEEE Centre estimates that over 80% of the e-waste they collect is from EOL 
computers, with the remaining from mobile phones or other small household appliances.  

Currently, the WEEE centre has a small number of treatment facilities. They operate one plastic shredder, one 
copper wire stripper and a CRT cutting machine. Separated copper, iron and aluminium shredded plastics are sold 
to local dealers. ABS plastic is given to EACR for recycling. The WEEE Centre estimates that 40% of their income 
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comes from the sale of metals and reusables locally. Materials that cannot be sold locally or need further 
processing, such as glass, circuit boards and printer cartridges are exported to Europe for treatment. Their main 
processing partner in Europe is Coolrec, who operates in Belgium. The company was founded in 1991 and is now 
one of the largest recyclers of e-waste materials in Europe. Coolrec has treatment facilities in France, Germany, 
Belgium and the Netherlands.  

The WEEE Centre currently recycles 10 MT of e-waste a month for a capacity of 50 MT a month and a storage 
facility up to 100 MT. The Centre has 10 staff (5 of whom are support staff), 1 truck and 2 pick-ups that are used 
for waste collection. The WEEE Centre is fully registered as a recycler with NEMA.  

Staff are trained in house, through their partner World Loop in Belgium and attend trainings in the region. World 
Loop is an NGO that supports e-waste collection in the developing world. World Loop supported the WEEE Centre 
with seed capital for collection, dismantling and treatment infrastructure during the start-up phase. They have 
provided ongoing technical support to the Centre on e-waste dismantling and valuation of fractions amongst other 
topics. World Loop also provides interim financial support to the WEEE Centre for the export and recycling of 
negative-value fractions. World Loop provides similar financial support to other e-waste handlers in developing 
countries as an interim solution, until the organizations are able to process both positive and negative value 
fractions in a financially sustainable manner. World Loop also facilitated the relationship between the WEEE Centre 

with their recycling partner in Europe, Coolrec.  

The WEEE Centre also received support from Safaricom with collections, a truck, a cable stripper, crusher and 
coordinating awareness raising campaigns to help generate collection volumes.  

The WEEE Centre is a member of the KEREA, which aims to promote the interests of members amongst the public 
sector, general public and any other organizations impacting the industry.  

 
Plastic from CDs shredded on WEEE premises 
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3.4.2 EAST AFRICAN COMPLIANT RECYCLING (EACR) COMPANY 

 

  

EACR collector in Mukuru Computers awaiting dismantling at EACR 

 

The East African Compliant Recycling Company (EACR) was launched by HP in October 2011 in partnership with 
Camara Education, an Education through ICT NGO working with disadvantaged communities in Africa. Initially 
located in Mombasa, EACR has recently established a larger facility in Nairobi which is now run by Robert 
Truscott41. EACR offers collection, transportation, dismantling, and treatment facilities. Waste that they do not have 
the capacity to treat will be exported to Europe. The company has 44 staff, 30 of whom are operational; the rest 
being support staff. EACR currently only handles e-waste, but is looking to expand recycling activities to paper, 
plastics (not commonly found in electronic products) and other materials in the near future.  

EACR has established partnerships with different actors including: 

 Dell which has invested in training programs for safe collection and handling of e-waste at the collector 
level. They have also provided a revolving fund for collectors in some locations 

 HP has an IT take back scheme for corporate customers. Take back requests can be submitted online. HP 
then facilitate the delivery of e-waste to EACR 

 Philips and Nokia, along with HP, Dell and EACR, are members of the E-waste African Alliance. The 
Alliance has been working with the Kenyan government to lobby for the appropriate legislation to frame 
EACR's recycling concept 

 World Loop provides some financial support to EACR for the treatment of computer monitors 

 

Currently, EACR collects most e-waste through a network of six collection points (5 in Nairobi and 1 in Mombasa). 
Each collection point is an independent enterprise with an exclusive contractual agreement with EACR to cater 
them with e-waste. EACR provides the collection points with containers, protective clothing, weights and a laptop 
installed with a database which is used to enter data on collection activities. Each collection point is supplied by a 
number of independent collectors. EACR is looking into introducing formal contracts between collection points and 
collectors which focuses notably on health & safety standards. There were 93 active independent collectors in the 
EACR network at the time of interview. Currently EACR is not collecting large volumes of waste directly from 
institutions, but plan to do so in the future. A small volume of e-waste is delivered directly by corporates (e.g. HP) 
to the main EACR premises and the WEEE Centre send plastics it is unable to process (typically ABS plastic). 

 

  

                                                      

 

41 Robert Truscott is also the CEO of a recycling facility in the UK, Reclaimed Appliances. 
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Figure 12. EACR market chain 

 

 

Independent collectors directly collect e-waste from end users (households) or from landfill at limited or no cost. 
They can also buy e-waste from dismantlers or other collectors outside the EACR network. On delivery at the 
collection point, their materials are weighed and a database automatically calculates how much is owed to them as 
EACR has a set price list for each category of goods. It is the responsibility of each collector to negotiate prices 
upon procurement in order to improve their margins. The details of each collector is kept in a database maintained 
by the collection point. In order to be entered into the system, the collector must show id as proof of age, and 
undergo training. Collectors are currently paid by cash, but EACR are currently in the process of introducing a 

system whereby each collector receives a cashless mobile money payment. 

According to one collector interviewed "we collect around Mukuru but now we have collected most of the e-waste 
here, so we have to go to greater distances. It is very difficult because we don't have a cart and must carry the e-
waste on a sack by foot.... In the meantime I accumulate e-waste in my house and store it there until there is 
enough to fill a cart and justify the costs, which I sometimes share with other EACR independent collectors. This 
affects my cash flow".  

Each collection point is given a 20ft container to store waste in by EACR. Once this container is full, EACR collect 
and transport it to the main EACR office in Nairobi. Collection point receives a 20% margin based on their selling 
prices (EACR buying prices).  

To date, EACR has collected 130 MT of waste. The capacity of each collection point is 5 MT a week, but they are 
currently collecting 2 MT a week as they gear up capacity. One challenge that the EACR collection model faces is 
competition from other e-waste collectors. For example, there are 6-10 companies in Nairobi collecting and 
exporting circuit boards. During the course of the fieldwork, Altai met with 3 of them which claimed to offer 
significantly higher prices to collectors e.g. around 1,000- 1,500 KShs/Kg for mobile phone circuit boards, compared 
to 720 KShs/Kg offered by EACR for whole phones42.  

 

  

                                                      

 

42 EACR tries to discourage the dismantling of mobile phones by collectors due to potential health risks. 
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Box 8: E-Waste Value Chain Analyses43 

According to some EACR collectors interviewed, when they began operations they were able to collect from 
households for free, but now typically have to pay for goods. Another collector had relationships with a number 
of local businesses. He said some of them paid him to take away their e-waste, whilst others requested payment 
from him. The value at the first step of the chain varies, so assumptions have been made here based on the 
information gathered during the data collection process.  

A small-scale collector carrying a single item such as a single computer typically travels by foot, so incurs no 
transportation cost. However, when shifting larger volumes, a small-scale collector typically reported hiring 
informal sector cart pusher to move goods, which invariably incurs transportation costs. In order to maximize 
this investment, collectors tend to store waste temporarily at some location before hiring the cart pusher. 

 

 

 

There is a local market for some e-waste components such as aluminium and copper44. Local prices of metals 
were reported to change frequently and to be heavily influenced by dollar exchange rates. 

 

On arrival at the main EACR premises, all goods are categorized, weighed, and recorded. Each different product 
category is sent to a different area of the facility for dismantling. At present, EACR conducts the following activities 
on site: 

 General dismantling 
 CRT dismantling 
 Flat panel dismantling 

 CFC/Gas/Oil recovery 
 Degaussing (for data erasure)  
 Shredding/Crushing  
 Magnetic separation  
 Bailing 

 

EACR estimates that they have made a total US$ 1m investment to set up their facility, but that more will need to 
be invested before they become profitable. They have collected 130 MT of e-waste to date, but have a break-even 
point of 500 MT.  

                                                      

 

43 Source: Altai Consulting analysis 
44 Aluminium value based on market price at the time of survey 
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At the time of interview, EACR had not sold any end-products. They were waiting to accumulate enough volume 
before selling. EACR will export some products to Europe, but aim to keep as much value in country as possible. 
EACR has not begun selling their end-products yet, but plans to sell ABS, PS and PP plastics, glass, steel, 
aluminium, copper, circuit boards. EACR currently has a MoU with a Finnish firm to sell them batteries collected.  

At the collection point level, the average set-up investment for each point was US$ 45,00045. There is a revolving 
fund available to collectors at some collection points, however at other points, collectors do not have access to 
finance. One collector interviewed reported that limited cash flow hampers him from reaching full capacity. EACR 
has committed to provide collection carts to collectors and has agreed the design of these carts with collection 
points. 

EACR has a large professional facility, which aims to comply with international health and safety standards. At the 
facility level, staff appear to be well trained and the checks and measures put in place by EACR, such as video 
cameras, help ensure that handling and dismantling are done correctly. However, at the collector level, health and 
safety standards appear to be inconsistent and some very poor practices were observed. EACR does audit its 
collection point operators and collectors and has produced some action points for various collection points to 
improve compliance of their operations. 

 

Box 9: EACR Health and Safety Policies 

EACR claims it is the only facility in Kenya to be "operating to international health, safety and environmental 
standards". All staff at the facility are trained on correct handling and safe dismantling. Within the facility itself, 
different levels of approval need to be obtained for staff and visitors to enter into different areas. Depending on 
the activity being conducted, staff can be required to wear hard hats, boots, protective eyewear, protective 
earwear, overalls, masks or gloves. There are cameras all around the facility that are used to check that staff are 
dismantling equipment properly.  

According to EACR, all collection point staff and collectors undergo training, which covers health & safety 
standards and commercial elements. Collection point managers are in turn responsible for training collectors 
(which they have been trained to provide by Northampton University, UK) and that if collectors do not pass this 
training, they cannot collect for EACR. During the fieldwork period however, Altai met and observed collectors at 
EACR's collection point in Mukuru who had begun work without receiving any training, or protective clothing. 
The fieldwork team also met one dismantler who had previously supplied materials to an EACR collection point46. 
Whilst the EACR collection point had advised them on the long term health dangers of burning cables and 
breaking computer monitors to access copper wiring, the dismantler did not have access to the costly and 
specialist machinery needed to safely extract copper. As a result, they had opted to overlook the health risks as 
they made more money from dismantling parts themselves and selling them to different agents, than from 
selling whole products. Similarly, one EACR collector currently supplying e-waste to EACR said "we dismantle 
[television and PC monitors] and sell the parts to EACR as it pays better". This challenge will remain for as long 
as collectors/dismantlers can get more value from dismantling products themselves and selling different 
component, than from selling whole products.  

 
New collectors working at an EACR collection point 

 

EACR would like to expand their operations to the whole of Kenya. They are in negotiations with the NGO GOAL 
Kenya to assist with expansion, community outreach, training and entrepreneurial mentoring for the collection point 
operators and collectors. They also intend to start collecting and recycling other types of waste, such as paper 
plastic bottles, and plastic bags as soon as possible, in order to increase their collection volumes and expand the 
collection point network in a financially sustainable manner. EACR are looking for corporate sponsorships to support 
them in this expansion. However, it should be noted that there are a number of large, well-established companies 
                                                      

 

45 Total investment costs include: equipment (US$ 32,000), branding (US$ 3,000) and control & maintenance and auditing of the 
collection point during 2 years (US$ 10,000): see details in annex 6 
46 The collection point in Ngara was not operational at the time of interview.  
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located in Kenya that already offer these services. Kamogo Waste Paper for example, was established in 1990 and 
process 4,000 MT of paper and cardboard monthly47 and EACR are likely to face significant competition if they 
begin operations in areas already covered by these recyclers.  

EACR are also in the process of lobbying the government to change the 2005 Public Procurement and Disposal Act, 
so that institutions are obliged to recycle waste that they generate. If they are successful, this is likely to have a 
significant impact on their e-waste activities. The approval of the Draft E-waste Regulations is also likely to have a 
significant positive impact on EACR, as they have already established partnerships with some of the key importers 
of electronic goods; Hewlett-Packard, Dell, Philips and Nokia.  

   

A selection of EACR’s current end products 

 

4. RECYCLING STRATEGY FOR TKL 
Considered as a producer under the Draft E-Waste Regulations (2013), TKL or any solar lamp importer and 
distributor will be responsible for facilitating solar lamps take-back and receiving, sorting, and transfer of EOL lamps 
to the recycling facility it is affiliated to. The new regulations do not clearly specify volumes to be recycled so we 
have assumed for the purpose of developing a strategy for EOL lamps recycling in Kenya, that TKL objectives will 
be to maximise volumes of EOL lamps recycled in a financially sustainable manner. 

The recycling of solar lamps could easily be integrated within the existing e-waste management capacities in 
Kenya, notably because these products do not pose any particular issues from a technical recycling point of view: 
indeed, lamps do not contain any hazardous waste or problematic fractions and would be considered as small 

domestic appliances. However, the solar lamp market, and TKL activities in particular, show some specificities 
compared to other electrical and electronic appliances that present particular challenges when it comes to 
establishing a sustainable recycling system; these include: 

 Small volumes of lamps distributed across the country compared to other similar electric and 
electronic appliances such as mobile phones for example. The financial sustainability of recycling activities 
is based on volumes of e-waste collected overall and given the volumes of solar lamps distributed in the 
country, they could only marginally increase the global volume of e-waste in Kenya 

 Lamps are largely used in rural areas, far from the point where they have initially been distributed 
from, which poses specific logistical and financial challenges in terms of collection 

 Small value of the EOL lamps, combined with the two facts above, make it very costly to collect those 
lamps 

Based on the e-waste management market analysis conducted for the purpose of this study and taking into 
account the specificities of Total solar lamps, both technical and the way they are currently distributed, the 
following strategic approaches are suggested to support the development of recycling of these products in Kenya. 
The strategy is structured around four main topics, which will be key to ensure the success of the recycling 

strategy:  

(i) Awareness: the main objective will be to raise end users’ awareness but also among the different 
actors of the recycling chain to inform them about the importance of e-waste recycling for 
environmental and health purposes; but also to provide access to practical information on how these 
actors can usefully participate in the overall recycling effort 

(ii) Collection: while there are existing facilities that can be leveraged to collect EOL solar lamps, 
starting with the current distribution system largely based on Total petrol stations in Kenya, the main 
challenge will be to design collection system that reach out to the actual end users who are typically 
located in more remote areas of the country. Beyond the logistical challenges, the issue of end users’ 

                                                      

 

47 http://kamongowastepaper.com/ 
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motivations to give back their EOL appliances should be addressed by designing adapted incentives 
that do not undermine the overall sustainability of the solar lamps distribution and collection systems 

(iii) Processing: the recycling of solar lamps is not expected to pose any particular technical issue, as the 
lamps do not contain any problematic fractions. An analysis of EACR operation cost structure also 
shows that the recycling of solar lamps should be profitable for EACR 

(iv) Sustainability: the main challenge will be to ensure the financial sustainability of solar lamps 
recycling taking into account the overall recycling costs, including collection and processing costs, 
compared to the value of its recycled parts 

 

4.1 AWARENESS 

Awareness raising will be a key success factor to boost solar lamps and e-waste collection volumes. 
The objectives of the awareness raising campaigns should be two-fold: inform about the importance 
of proper e-waste disposal for environmental and health issues; provide practical information on 
recycling solutions in place and how end users can access them.  

To achieve those objectives, it is recommended to develop an approach that will comprise both Above the Line 

(ABL) and Below the Line (BTL) communication activities: 

 

ABL ACTIVITIES  

ABL activities could be used to communicate general information about e-waste recycling through a mass media 
campaign that focuses on radio users in rural areas and radio/television users in on-grid urban or peri-urban areas. 

This type of campaigning should be done in partnership with other corporates and organizations involved in similar 
initiatives such as HP and Nokia, co-sponsoring communication campaigns through the E-Waste African Alliance for 
example. Safaricom, which runs awareness raising campaigns on a periodic basis on similar topics, may also be 
interested in running joint media campaigns. Associating public actors such as NEMA can help boost the reach of a 
nationwide campaign through their local offices. The Communications Commission of Kenya (CCK) also expressed 
an interest in a potential partnership with TKL: whilst it is not within the mandate of the CCK to collect waste, they 
have run a successful national level awareness campaign in the past and their experience and networks are likely 
to be valuable for any awareness raising activities conducted by solar lamp distributors and its potential 
communication partners.  

The scope of a mass campaign should carefully be thought through to ensure information is delivered in locations 
where collection schemes are in place. Another key component, according to Safaricom, is persistence: whilst 
Safaricom felt that the general public quickly picked up on the concepts being delivered through the awareness 
raising campaign, consistently repeating key messages was essential for a sustainable outcome. 

 
BTL ACTIVITIES 

More targeted below the line communication activities should also be conducted in parallel to a mass campaign to 
target more specifically areas of interest for TKL where the penetration of solar lamps is expected to be higher. 
Road shows can be considered, potentially involving caravans, public theatre performances, or public film 
screenings. These activities should be used as a means to present practical solutions to end users on what is 
considered to e-waste, displaying old electrical and electronic appliances and informing them about the accessible 
collection points. 

BTL activities should also include actors along the collection chain such as distribution outlets and repair shops to 
ensure they can deliver appropriate information to end users; advertising about their e-waste collection activities 

should also boost their collection volumes. At B2B partners, where high volumes of solar lamps have been 
distributed, organizational level awareness raising should have a great impact and encourage the hand over e-
waste for recycling from both the management and employees.  

 

Safaricom used a combination of media campaigning and waste collection caravan to generate interest in their 
collection scheme: they estimate that a 10-day campaign in Nairobi only costs KShs 5m (US$ 60,000).  

According to CCK, a national level media focused campaign costs around KShs 50 to 100m (US$ 120,000 to 
240,000).  

HP has adopted a more targeted approach, sending one individual to target companies to present their recycling 
scheme to management teams. HP sees these company level awareness raising campaigns as business 
development opportunities and a foot into the door of companies they may otherwise not have access to.  
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4.2 COLLECTION 

Several options may be considered when it comes to establishing a collection network. While these options are not 
mutually exclusive, decisions should be taken based on TKL’ short-term collection objectives and financial and time 
investments it is ready to make. 

 Model 1 would consist in relying on the existing solar lamp distribution network to collect EOL lamps, 
leveraging Total’s logistical chain to collect EOL lamps from Total stations as well as B2B and NGO 
partners, LPG stations and resellers. TKL would only ensure lamps are collected from distribution 
outlets/partners without engaging in further logistical issues to reach out to end users. As a result, 
financial investment would be contained as EOL lamps would be delivered by collectors at Total stations or 
depots. Total would only need to ensure EOL lamps are delivered to EACR collection points or to the EACR 
facility itself. While this model would result in very limited time and financial investment, its outreach 
would be limited and poorly targeted at end users, as buyers of solar lamps reported transporting them to 
friends and family in off-grid areas far from the point of original purchase. This model however, would 
enable to deliver easily financial incentives to collectors and to solar lamps end-users under the form of a 
coupon offering a discount on any new solar lamp bought. Whilst the coupon would be offered to new 
solar lamps buyer, distribution outlets could be commissioned for each redeemed coupon to encourage 

EOL lamp collection and new sales. 
 

Figure 13: Summary of Model 1 Collection Chain 

 
 
 

 Model 2 would build on EACR existing collection system and consist in supporting the expansion of the 
EACR collection network notably through the establishment of new collection points and training of new 
independent collectors. This model would entirely rely on EACR and its ability to establish a large 
nationwide network capable of reaching out to the most remote areas of the country. The involvement 
would mainly take the form of financial support: the creation of a new collection point represent an 
investment of around US$ 45,000. Yet, in the short-term, the outreach of such a model is likely to be quite 
limited, as EACR is currently focusing on urban areas of Nairobi and looking into strengthening its position 

in areas where it is already operating. Under this scheme, no incentives would be offered by solar lamp 
distributors to end users. 
 

Figure 14: Summary of Model 2 Collection Chain 

 
 
 

 Model 3 is more ambitious as it would aim to reach out to actual end users leveraging not only existing 
solar lamps distribution network and EACR network but also two other key actors of the sector: (i) 
Repairmen who are likely to receive EOL lamps and could also be used to provide after sales services on 
solar lamps if need be; and (ii) Other corporates that have launched similar e-waste recycling initiatives 
such as Safaricom or HP. The sustainability of this model would require widening the range of e-waste 
collected to align with the interest of these additional partners, repairmen and other corporates, who are 
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dealing with other types of e-waste. Legal permits would also have to be obtained for the transportation 
and collection of e-waste based on the draft E-Waste Regulations (see section 2.2). TKL could still deliver 
financial incentives under the form of coupons for any solar lamp delivered but would collect other e-
waste for free. E-waste collected through other collectors would be directly delivered to EACR collection 
points and to EACR central facility either directly or through associated independent collectors. 
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Figure 15: Summary of Model 3 Collection Chain 

 

 

The sections below describe in more detail the main actors of these distribution models and their envisaged role.  

 

4.2.1 TOTAL DISTRIBUTION NETWORK 

Existing Total distribution network and logistical chain should be central to the collection system: e-waste collected 
outside Nairobi should be gathered in Total stations across the country and delivered to either to the closest EACR 
collection points or to EACR itself. All e-waste would have to be gathered in Total depots in Nairobi (3 of them). 
Transportation would be assured by Total trucks, currently supplying Total stations (weekly visits to each stations) 
depending on space available on the truck. 

Total stations could be used as direct collection points for end users: in such cases, take back schemes such as 
discounts on the purchase of new Total solar lamps, or discounts on other Total products could be offered; this is 
also likely to have a positive benefit on increasing footfall to Total station stores.  

Alternatively, e-waste could be collected at existing distribution points. TKL’ B2B partners for example could 
naturally become general e-waste collection points, setting up a dedicated bin within the premises of the company 
where management and employees could dispose of their e-waste. E-waste could then be sent to the closest Total 
station or depot. The existing logistical chain would be used to collect and deliver e-waste. Financial incentives 
could be offered to distribution agents under the form of discount coupon for any new buy of solar lamp, with a 
value based on volumes of e-waste collected. In addition, in communities that have received solar lamps through 
one of TKL’s NGO partners, a micro-entrepreneur could be trained to become the e-waste collector of its 
community. His role and training received would be similar to those of any other independent collectors currently 
working within the EACR network. Depending on community location, community collectors could either deliver the 
e-waste collected to the closest Total station, depot or to an EACR collection point. The training could be done in 
partnership with local NGOs working on developing revenue-generating activities for the communities they support 
and/or with EACR itself if the collectors are part of EACR collection network. 

Yet, it is very likely that end users of solar lamps are not living anywhere close to any TKL distribution outlets: 
several buyers of solar lamps reported transporting them to friends and family in off-grid areas far from the point 
of original purchase. As a result, taking back EOL solar lamps to Total distribution outlets may not be possible for a 
significant number of end-users. Hence the need for alternative collection points. 

 

4.2.2 REPAIRMEN 

Repairers have a nationwide presence and end users holding a defunct solar lamp is likely to try to have it repaired. 
As a result, partnerships with local repairmen to include them in the collection scheme could enable to take back 
significant volumes of e-waste, including solar lamps if focusing on areas of high solar lamp market penetration.  

Repairmen could deliver the e-waste to an independent collector working in the EACR network or to a Total station. 
Incorporating these type of repairers into the collection network involves an initial heavy time investment, as a 
number of stores operate in the informal sector, which makes them difficult to locate. The identification and 
selection of repairmen could be done in cooperation with EACR on the one hand, to tap into their existing network; 
and the KEREA on the other hand as they have already started to map out locations and contact details over 
several hundred solar technicians across Kenya.  

Repairmen could be incentivised to collect EOL solar lamps, receiving a commission for each solar lamp brought 
back to a collection centre. More generally, repairmen would need to be informed and trained on the economic 
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benefits of developing e-waste collection activities and complementary revenues it could bring to their current 
business. 

Partnerships with repairmen would also be an opportunity to offer after sales services to Total solar lamp end 
users. 

 

4.2.3 OTHER CORPORATES 

Given the low volumes and value of solar lamps and their distribution patterns, collection system exclusively 
focused on solar lamps are likely to require extensive logistical and financial efforts. As a result, the collection 
system could be made more efficient (both operationally and financially) if the scope of e-waste collected is 
widened in order to reach larger volumes of waste collected and pay off collection costs. For this purpose, 
collaborating with other corporates that have launched similar initiatives, establishing e-waste collection networks 
in Kenya, would offer the opportunity to share investment and to widen each partner’s outreach. Co-sponsored 
collection points could be set within the existing distribution networks of the African E-Waste Alliance partners for 
example, leveraging HP collection network for example. Safaricom could also be a potential partner, having started 
to establish a collection network targeted at end users in and around Nairobi: this network could be further 

extended outside Nairobi in partnership with TKL. The collection system established would take the form of co-
branded bins located in strategic places, including partners’ distribution outlets, adapted to the collection of small 
EOL electric and electronic appliances. 

 

Figure 16: Summary of possible collection models 
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4.3 PROCESSING 

The processing of solar lamps for recycling purposes does not seem to generate any particular 
technical difficulty, notably because the lamps do not contain any problematic fractions. As a result, 
the lamps are likely to be considered like any other small domestic appliances and solar lamp 
distributors would not have to pay for the recycling of those lamps. The selection of EACR as TKL’ s 
affiliated recycling facility tends to be confirmed by observations made on the ground in Kenya. 

TKL has selected to work in partnership with the EACR Centre which appears to be the main WEEE recycling facility 
in Kenya focusing on e-waste even though it only started its commercial operations in Nairobi at the end of 2013. 
EACR’s main competitor is the WEEE Centre but visits to sites of both companies show that the capacities of EACR 
are well above the WEEE centres both in terms of capacity and professionalism. In addition, they currently have a 
very different model: whilst the WEEE Centre focuses their collection activities at the institutional level (schools), 
EACR is currently focused at the household/small business level which is better suited to TKL needs. The business 
outlook in Kenya is considered as good for both companies though. Limited competition is expected in the short-
medium term given the limited overall e-waste processing capacities combined with high needs due to increasing 
IT usage in the country; the upcoming regulation should also boost the demand for e-waste recycling from 
producers that will have to comply with the new rules. 

EACR has shown interest in recycling solar lamps and are already in discussions with other solar appliance 
distributers. Based on similar sales growth perspectives for the entire Kenyan market, total EOL solar lighting 
products would represent between 2,604 MT and 14,798 MT for a value ranging from US$ 580,928 to US$ 3.3m.  

Table 5: E-Waste Volume and Value Estimates based on different sales projection scenarios48 

 
Global sales 

 

Volumes 
(MT) Value (US$) 

Low          2,604       580,928  

Medium          4,209       938,050  

High          9,278    2,065,832  

Very high        14,798    3,293,874  

 

These estimates are based on the same sales projection scenario as described in section C.1. above and value of 
EOL lamps based on an analysis of solar lamps components by Altai Consulting and EACR buying price list (see 
details in annex 5). This analysis has not been done by EACR. 

 

  

                                                      

 

48 Source: Altai Consulting analysis 
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Figure 17: Value of S20 reclaimed materials (% of total S20 lamp value: US$ 0.03)49 

 

 

Figure 18: Value of S300 reclaimed materials (% of total S300 lamp value: US$ 0.17)50 

 

4.4 SUSTAINABILITY 

The financial sustainability of the recycling system should be looked at, both at collection and 
processing levels. Based on current market prices it appears that: 

 Considering the market value of an EOL lamp (before processing), collection costs are likely 
to outweigh the EOL product value, even if we exclude the payment of incentives to end users 
to boost collection volumes 

 Analysis of processing costs show that recycling of EOL solar lamp should be profitable for 
EACR 

 

4.4.1 COLLECTION 

As described in the table below, based on EACR e-waste buying prices, the value of solar lamps (post collection), is 
very small: US$ 0.02 and US$ 0.06 for S20 and S300 respectively if they arrive un-dismantled and US$ 0.03 and 
US$ 0.17 if they were dismantled before delivery. As a result, the cost of collecting solar lamps will outweigh the 
value that can be gained from selling it for recycling. The proportionately high costs of collection also implies that 

                                                      

 

49 Source: Altai Consulting interview with EACR (February 2014) 
50 Source: Altai Consulting interview with EACR (February 2014) 
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paying any incentives to end users to boost collection is not financially feasible. This is likely to impact the 
collection volumes: according to Safaricom, the key component for a successful collection campaign is incentives: 
"if people are going to bring things to you, they need incentives to do so. CCK also felt that incentives are essential 
for a successful campaign.  

 

Table 6: EACR e-waste buying prices51 

 Small domestic appliances Solar lamp parts 

US$/Kg US$/lamp US$/Kg US$/lamp 

S20 0.10 0.02 0.15 0.03 

S300 0.10 0.06 0.29 0.17 

 

The sustainability of the collection system could be improved in four ways: 

 Decrease collection costs by focusing on specific geographical areas where the concentration of solar 
lamps is likely to be high, agreeing with other distributors of similar products (same category of products 
according to the 2013 Draft E-Waste Regulations) to focus on other geographical areas. Alternatively, TKL 
could go for the less investment intensive collection model but this is likely to negatively impact overall 
collection volumes 

 Increase collection volumes by collecting all types of e-waste to achieve economies of scale 
 Integrate the cost of collection (and possibly incentive) in solar lamps selling prices: collection 

costs can be roughly estimated based on current distribution costs ranging between 20% and 25% of 
lamp wholesale prices. This would result in retail prices of around US$ 16 for S20 lamps and US$ 47 for 
S300 against current prices of US$ 14 and US$ 41 respectively. 
 

4.4.2 PROCESSING 

The value analysis of the processing chain, based on EACR buying prices and operational costs, including 
transportation costs of end-products export to Europe, and global market prices shows that recycling of solar lamps 
should be profitable for EACR with a net margin estimated around 3% for S20 lamps and 7% for S300. 

S20 and S300 models have a particular type of Li-Ion batteries, LiFePo4: the existing recycling processes to extract 
the valuable metals contained in LiFePo4 batteries are not viable from a cost perspective. As a result, EACR agrees 
to store the batteries until a sufficient volume is reached and a more efficient recycling technology is found. If the 
resulting value of LiFePo4 batteries is positive, EACR will share the revenues with TKL. 

 

  

                                                      

 

51 Source: Altai Consulting interviews with EACR (February 2014) 
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Figure 19: S20 EOL Value Chain (US$ per lamp)52 

 

 

Figure 20: S300 EOL Value Chain (US$ per lamp)53 

 

 

Once the e-waste is processed and separated then only the hazardous fractions require an export license while the 
non-hazardous fractions are considered as commodities54. Only hazardous fractions require transfrontier movement 
(TFS) notification documentation for Basel convention compliance55. Since Total solar lamps do not contain 
hazardous waste, export of their parts should not require a specific export license.  

 

 

 

                                                      

 

52 Source : Altai Consulting analysis 
53 Source: Altai Consulting analysis 
54 Source: Altai Consulting interview with EACR (March 2014) 
55 In the Basel Convention, waste is separated into two categories : green (non-hazardous) and amber (hazardous). The required 
procedure regarding green listed waste is different from country to country but most member countries of the European 
Community do not require any notification in case of green waste. Only the transport documents must include reliable certificates 
that the load is only green listed waste.  
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5. KEY RECOMMENDATIONS 
   

  

Comments 

Recommendation 1 

Launch awareness raising 
campaigns to support 
collection effort 

 Organise mass media campaigns (radio and TV) to 
communicate general information about e-waste 
recycling. These campaigns should be conducted in 
partnership with other advertisers facing similar 
challenges to share costs while maximising outreach by 
leveraging different brands’ awareness (Nokia, HP, 
Safaricom, etc.) 

 Conduct more targeted (BTL) communication 
activities in parallel including road shows and 
advertising at collection points. These activities should 
aim to provide practical information to end users 
notably on collection point locations and to inform/train 
collection point contact person on collection systems in 
place and potential benefits for them to participate in 
such a scheme 

  

 Media campaign will 
contribute to increasing 
collection volumes 

 However, their (marginal) 
costs will have to be 
integrated in overall collection 
costs, negatively impacting 
them 

Recommendation 2 

Leverage existing 
facilities to collect EOL 
lamps 

 Use existing solar lamp distribution channels as 
e-waste collection points: this will enable 
distributors to offer collection incentives to both 
collectors and end users. It should also increase 
foothold in distribution outlets and contribute to 

increased solar lamps sales 

 Support the extension of EACR collection 
network by financially contributing to the set up and 
training of new collection points in areas where 
penetration of solar lamps is likely to be the highest or 
easily reachable for solar lamps end users 

  

 Will enable to collect EOL 
solar lamps but only partially 
as the existing network does 
not fully overlap with end 
users’ geographical presence 

(lamps likely to be currently 
used in remote places, far 
from initial distribution point) 

 Limited additional costs as 
collection will largely leverage 
existing distribution facilities; 
investments in new collection 
points will increase collection 
costs though 
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Recommendation 3 

Establish new collection 
facilities in partnership 
with other electric and 
electronic appliance 
producers and other 
actors of the e-waste 
chain 

 Leverage existing network of repair shops by 
encouraging them to start up e-waste collection 
activities: train them on the economic benefits of such 
activities and support them in advertising this new 
activity (e.g. establish an affiliation program whereby 
affiliated repair shops will have received a training by 
TKL on e-waste collection and will be able to advertise 
their participation in the e-waste collection scheme 
(using TKL logo for example) 

 Join forces with other producers involved in 
similar collection initiatives in order to maximise 
the outreach of the different collection networks and 
share collection costs/efforts. Such partnerships should 
create synergies not only in terms of network/outreach 
through the leveraging of different networks but also in 
terms of image/brand awareness. The level of effort of 
each partner should be proportional to producers’ 
market share/expected e-waste volumes 

  

 Will enable to have a wide 
coverage of end users leading 
to high collection rates 

 But additional investment 
needed to set up new 
collection points will 
negatively impact collection 
costs 

Recommendation 4 Widen 
the range of e-waste 
collected (beyond solar 
lamps) to achieve 
economies of scale 

 Collect different types of e-waste (potentially 
limited to small appliances to limit the logistical storage 
and transportation constraints) in order to: maximise 
the volume and value of e-waste collected and pay off 
investments made to establish a collection network. 
This condition will also ensure the possibility of 
establishing partnerships with other producers and 
share e-waste collection network costs/effort 

  

 Larger scope of e-waste will 
contribute to increasing 
collection volumes (and 
likelihood of collecting EOL 
solar lamps) 

 Will also enable to achieve 
economies of scale and 
increase the value of collected 
e-waste and thus decrease 
the relative cost of collection 

Recommendation 5 

Integrate (part of) 
collection costs, including 
incentive, in solar lamps 
selling/retail prices 

 Cover for part of EOL solar lamps collection costs 
by slightly increasing lamp selling prices 
(expected to be in the range of 20-25% of 
wholesale prices). In order to limit the negative 
impact on overall solar lamps sales, the price increase 
should be limited to the amount of the incentive offered 
for any lamp taken-back. Transparent communication 
on such a system should encourage the take-back 
scheme as end users would be motivated by gaining 
back the addition cost paid up front 

  

 Will boost collection volumes 
by incentivising end users to 
bring back their EOL solar 
lamps 

 But will negatively impact 
overall collection costs 
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ANNEX 1: REFERENCES 
GENERAL 

Attero launches the 43rd Clean E-India RWA E-waste Collection Drive (Press Release Distribution, 29/07/2013) 
Attero & IFC: Clean e-India Initiative: http://www.youtube.com/watch?v=iw-fLzH0qio 
Basel Convention on the control of transboundary movements of hazardous waste and their disposal (United 
Nations, March 1989) 
Bamako Convention on the ban of the import into Africa and the control of transboundary movement and 
management of hazardous waste within Africa (Organisation of African Unity, Janvier 1991) 
Starting Up: Attero Recycling - E-waste management in India (The Economic Times, 9/01/2011) 
 
http://www.basel.int/Countries/StatusofRatifications/PartiesSignatories/tabid/1290/Default.aspx 
http://www.attero.in/show_content.php?id=1&scat=4 
 
CAMEROON 

Arrêté conjoint n°005/ MINEPDED/ MINCOMMERCE du 24 Octobre 2012 fixant les conditions spécifiques de gestion 
des équipements électriques et électroniques ainsi que de l’élimination des déchets issus de ces équipements. 
(Ministère de l’environnement de la protection de la nature et du développement durable, Octobre 2012) 
Arrêté n°002 MINEPDED du 15 Octobre 2012 fixant les conditions spécifiques de gestion des déchets industriels 
(toxiques et/ou dangereux) (Ministère de l’environnement de la protection de la nature et du développement 
durable, Octobre 2012) 
Interview of Dieudonne Bougne (CEO of Bocom group) (Les Afriques, 21/08/2011) 
La lettre de la “Green Initiative” n°7 (ONUDI & ITPO France, 11/2010) 
Lighting Africa Policy Report note – Cameroon (IFC, AFREA, PPIAF, 2012) 
Loi n°89-27 du 29 Décembre 1989 portant sur les déchets toxiques 
Loi n°96/12 du 5 Août 1996 portant loi-cadre relative à la gestion de l’environnement (Ministère de l’environnement 
de la protection de la nature et du développement durable, Août 1996) 
 
http://www.solitech-recyclage.org/fr/ 
 
KENYA 

Draft Environmental Management and Co-Ordination (E-Waste Management) Regulations (NEMA, 2013) 
E-waste Management in Kenya (NEMA, 2010) 
E-waste Management in Kenya (NEMA, 2012) 
E-waste Management in Kenya (ICT Network, 2008) 
Guidelines for E-Waste Management in Kenya (NEMA, 2010) 
HP Global Citizenship report (HP, 2012) 
Kenya Integrated Household Budget Survey (Kenyan Bureau of Statistics, 2006) 
Overview of solid waste management in Kenya (UNEP, no date) 
Report on identification of entrepreneurs (GIZ, 2012) 
Safaricom, Annual Report (2012) 
Solid waste management in Kenya: Opportunities and challenges (NEMA, 2012) 
The Lumina project technical report #3 (Berkeley National Laboratory, 2008) 
Waste management regulations (NEMA, 2006) 
 
www.cck.go.ke 
www.china.org.cn 

www.cio.co.ke/news/main-stories/safaricom-caravan-to-collect-ewaste-in-nairobi,-nema-promises-ewaste-
guidelines 
www.eastafricancompliantrecycling.net 
www.humanipo.com/news/6607/safaricom-launches-e-waste-sensitisation-programme/ 
www.lightingafrica.org 
www.terrapin.com (World Communications Award official website) 
www.weeecentre.com 
 

http://www.youtube.com/watch?v=iw-fLzH0qio
http://www.basel.int/Countries/StatusofRatifications/PartiesSignatories/tabid/1290/Default.aspx
http://www.attero.in/show_content.php?id=1&scat=4
http://www.solitech-recyclage.org/fr/
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ANNEX 2: LIST OF INTERVIEWEES 
No Country Organisation or interviewee location Contact Position Category 

1 Kenya Repairer Martin Manager Enterprise 

2 Kenya Repairer John Mwangi Owner / Manager Enterprise 

3 Kenya Starcom Linet Sales / Accounting Rep Enterprise 

4 Kenya Octupus Robert Manager Enterprise 

5 Kenya Repairer Francis Kinyan Joye Manager Enterprise 

6 Kenya Pangani Auction Centre Simon Manager Enterprise 

7 Kenya 
Navesh 

Maingi Kanuri and Christmas 
Mungai Karachu Manager  and Owner Enterprise 

8 Kenya Kagarie Trading Company Jane Kirigo Manager Enterprise 

9 Kenya Packing Boy Wilson Kulia Packing Boy Enterprise 

10 Kenya Trade Lux Ivory Consulting Aivaras Krianciunas and Remi Director and Deputy Enterprise 

11 Kenya Beta Metal Vitalijus Kudresovas Managing Director Enterprise 

12 Kenya Sinomet  Wawa Chan Purchasing Manager Enterprise 

13 Kenya Eco Trash Patrick Muthaura Marketing Director Enterprise 

14 Kenya Chloride Exide n/a n/a Enterprise 

15 Kenya Envirosafe Edwin Owino Finance and Admin Enterprise 

16 Kenya Bins   Manager Enterprise 

17 Kenya Garbage Dot Com   Manager Enterprise 

18 Kenya World Loop     Enterprise 

19 Kenya EACR Collection Point Eric Muturi EACR Collector Enterprise 

20 Kenya EACR Collection Point George Karuri EACR Collectors Enterprise 

21 Kenya EACR Collection Point Denis Onyango Container operations Supervisor Enterprise 

22 Kenya EACR Collection Point Marvin Oduarry EACR Collectors Enterprise 

23 Kenya King's Price Electronics Moses Shop owner Enterprise 

1 Global Orange  Gilles Drestch   KII 

2 Global Eco Green Energy Daniel Buracas   KII 

3 Cameroon Solidarité Technologique Boris de Fautereau Project manager KII 
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4 Cameroon 2EC (Ethical & Environmental Company) Jean-Pascal Fokam Director STMC SARL KII 

5 Cameroon ASSOAL (Association des amoureux du livre) M. Nguebou/ M. Tamou   KII 

6 Cameroon GETEC Ernest Pekouanda Manager GETEC SARL KII 

7 Cameroon MINEPDED Peter Enoh   KII 

8 Cameroon Ink-Eco Cameroun Mme. Ngan   KII 

9 Cameroon Bocom M.Mouaffo   KII 

10 Kenya EACR Robert Truscott CEO KII 

11 Kenya EACR Onesmus Mutio Finance and Admin KII 

12 Kenya EACR Vicky Onderi Business Development KII 

13 Kenya Total Kenya Limited Jeremia Kithae Solar Business Manager KII 

14 Kenya Total Kenya Limited Ada Eze Managing Director KII 

15 Kenya Lighting Africa Kenya Itotia Njagi Programme Manager KII 

16 Kenya Sunny Money/Solar Aid Linda Wamune Operations Director KII 

17 Kenya D.light David Small Managing Director KII 

18 Kenya Barefoot Power Africa Limited Gijs Opbroek Quality & Service Manager KII 

19 Kenya Safaricom Ltd Karen Basiye Environment Policy and Compliance Manager KII 

20 Kenya National Environment Management Authority Carol Asiko   KII 

21 Kenya National Environment Management Authority Immaculate Simiyu   KII 

22 Kenya National Environment Management Authority Samuel Munene   KII 

23 Kenya Communications Commission of Kenya Charles Njoroge   KII 

24 Kenya Communications Commission of Kenya Matano Ndaro   KII 

25 Kenya 
GIZ 

Aregash Asfaw 
Senior Coordinator Cooperation with the private 
sector KII 

26 Kenya WEEE Centre Jane Kariithi   KII 

27 Kenya ERC Peter Kaiguara   KII 

28 Kenya KEREA Charles Muchunku   KII 

29 Kenya 
World Vision 

William Marwanga 
National Economic Development Coordinator - 
Quality Assurance KII 

30 Kenya World Vision Joan Sang Environment and Climate Change Coordinator KII 

31 Kenya Total Kenya Francis Kioko Total station manager KII 
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32 Kenya Total Kenya Anthony Njorongo Total station manager KII 

1 Kenya Kenya Institute of Education (Pangani) Anne Mwai   End Users 

2 Kenya Ngara Sylivia Shilesi   End Users 

3 Kenya Ngara Musa Abdi   End Users 

4 Kenya Ngara Kiplagat Kipsanai   End Users 

5 Kenya Survey Rose Ngotha   End Users 

6 Kenya Nairobi CBD along Mama Ngina Street Sophie Achieng   End Users 

7 Kenya Nairobi CBD along Mama Ngina Street Eddie Okello   End Users 

8 Kenya Umoja 1 Primary School Esther Maina   End Users 

9 Kenya Umoja Primary School Zaveria M Wachira   End Users 

10 Kenya Umoja Primary School Silas Ngari   End Users 

11 Kenya Umoja Primary School Alice Rhombo   End Users 

12 Kenya Umoja Primary School Janet Oluoch   End Users 

13 Kenya Bidii Primary School Margret Mwangi   End Users 

14 Kenya Umoja Primary School Gisege Guto   End Users 

15 Kenya Bidii Primary School Norah Aberi   End Users 

16 Kenya Bidii Primary School Charity Maramga   End Users 

17 Kenya Bidii Primary School Charles Karimi   End Users 

18 Kenya Kenya Institute of Education (Pangani) Anne Mwai   End Users 

19 Kenya Ngara Sylivia Shilesi   End Users 

20 Kenya Ngara Musa Abdi   End Users 

21 Kenya Ngara Kiplagat Kipsanai   End Users 

22 Kenya Kinungu David Gicheha   End Users 

23 Kenya Nakuru Alfred Ongaya   End Users 

24 Kenya Neivasha Francis Kieko   End Users 

25 Kenya Neivasha Jane Waiganjo   End Users 

26 Kenya Thika Judy   End Users 

27 Kenya Del Monte Cesare Guitonga   End Users 

28 Kenya Redlands Roses Farm Tabitha   End Users 
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29 Kenya Mukuru George Carrori  2nd   End Users 
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ANNEX 3: LIST OF SOLAR LIGHTING PRODUCTS 

MANUFACTURERS AND COMMERCIAL DISTRIBUTORS IN 

KENYA
56 

 Manufacturer*  Distributors 

1 D.light 

1 Sollatek Electronics 

2 Total Kenya 

3 D.light Africa Office 

2 Barefoot Power Ltd 
4 Smart Solar (K) Ltd 

5 Barefoot Power Kenya 

3 Schneider Electric 6 Power Technics Ltd 

4 Greenlight Planet 

7 Greenlight Planet 

8 Sola Taa 

9 Radbone Clark 

10 Ezylife Kenya 

11 Renewable Energy Ventures 

5 Trony Solar Holdings 12 Trony East Africa Ltd 

6 Omnivoltaic Power Co. 13 Omnivoltaic Africa Ltd 

7 One degree solar 14 One degree solar 

8 Nokero 15 Pulse Experiential Ltd  

9 ORB energy 16 K-Rep Bank 

10 NIMH Technolinks 17 Deutrex 818 Ltd 

11 Solux 18 Hensolex Ltd 

12 Pharos 19 Solar Green Africa 

13 Nuru Light 20 Nuru East Africa Ltd 

14 Niwa-Next Energy products  21 Suntransfer (K) Ltd 

15 Global Telelinks 22 Mark Holdings 

16 Sunlite 23 Kingfisher Consultants Ltd 

17 Various 24 Solar Aid Kenya Ltd (Sunny Money) 

 

  

                                                      

 

56 Source : Lighting Africa 
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ANNEX 4: METHODOLOGY FOR LAMP END OF LIFE 

CALCULATION 
 

Life expectancy of a solar lamp is determined by those of its components; combined with the environment it 
operates under and the usage that is made of it. Critical components of a solar lamp are: 

 The battery 

 The LED bulb 

 The solar panel 

 The electronics herein chiefly the charge regulator 

 

BATTERY 

With a life expectancy comprised between 600 and 1,800 cycles, batteries are considered as the weakest link of a 

solar lamp: 

 Earlier D.light models sold by Total Kenya were equipped with a NiMh57 battery. In D.light documentation 
these lamps were given for a 2-4 year life duration. For a daily user this represents 730 to 1,460 cycles, 
which is consistent with life expectancies of high-end NiMh batteries (such as Sanyo enerloop 1,200-1,800 
cycles), but not with lower-end NiMh batteries which have a life expectancy of 500 – 1,000 cycles. For the 
purpose of the model, we retained the most conservative hypothesis given by Greenlight technologies for 
their NiMh lamps, which is of 20 months or 610 cycles. This represents 1.7 years on a daily usage basis and 
is used as a median value in the model.  

 Current D.light models make use of more recent LiFePO4, or LFP, batteries58. Among other advantages, 
these batteries have a much greater cycle capacity than NiMh chemistries, reaching up to 7,000 cycles when 
properly managed, according to some operators. Greenlight planet announces 2,000 cycles for their LFP 
powered lamps, D.light documentation59 announces “lifetime > 5 years” which on a daily basis corresponds 
to 1,825 cycles. And as D.Light Africa manager puts it; “nobody knows how long the lamps will last”. For the 
purpose of the model we retained this last figure as the median lamp battery life duration.  

LED BULB 

Aside from their excellent efficiency, LED bulbs are sold as having very long life expectancy. Lifetime between 
50,000 and 100,000 hours are regularly quoted. While this can be verified in certain LED equipped-devices from the 
70’s that still glow; insufficient time has elapsed to verify these hypotheses with regards to modern higher power 
LED bulbs such as those equipping D.light lamps. What is certain is that high power LED’s generate heat and are 
sensitive to temperature, hence the importance of mounting them on properly dimensioned heat sinks. In a 2012 
study60, the US Department of Energy estimates to 35,000 – 50,000 hours the life duration of a high powered LED 
bulb, before it reaches 70% of its original luminosity. And LED durability continues to improve.  

D.light documentation announces 50,000 hours for their S10 lamp. This equates to 17 years of 8 hours daily usage 
at full power - which the S300 could not even withhold with a full battery charge. However, we have experienced 
LED lamps given for 75,000 hours lifetime that failed after merely 5,000 or 6,000 hours of operation.  

Therefore, for the purpose of the model, we opted for more conservative figures, namely 12,000 hours for the 
earlier D.light models, and 15,000 hours for the current models S20 and S300.  

 

  

                                                      

 

57 Nickel-metal hydride 
58 Lithium Ferro -phosphate  
59 http://www.dlightdesign.com/productline/s20/ and http://www.dlightdesign.com/productline/s300/ 
60 apps1.eere.energy.gov/buildings/publications/pdfs/ssl/lifetime_white_leds_aug16_r1.pdf 

http://www.dlightdesign.com/productline/s20/
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SOLAR PANELS  

Solar panels are said to enjoy lifetimes in excess of 25 – 30 years. Indeed the company Sunpower, a leading solar 
module manufacturer, pioneered in 2013 by offering its customers a 25 year product guarantee. But the durability 
of solar modules will depend greatly on the quality of their encapsulation, as any water in contact with cells will 
quickly corrode the sensitive surface, While we have not carried out test on the D.light lamps; a visual inspection 
seems to indicate that the panel on the S20 lamp is correctly encapsulated, while the separate module of the S300 
appears even more solidly protected. In our model, we expect panel’s life expectancy to be longer than the 
batteries’ and the LED bulb’, so we considered it should not be meaningful to the overall lamp life duration.  

However, during our interviews we were informed of the occasional stealing of panels; which to an off-grid user 
represents the abrupt life end of his solar lamp. These (rare) cases could be addressed if D.light marketed solar 
panels separately as spare parts.  

 

ELECTRONICS 

Likewise, as the electronic circuits within the lamps were considered more durable than the batteries and the LED 
bulb, the life duration of these elements were not taken into account in the model.  

 

USER PROFILE 

During our interviews, we came across a surprising number of on-grid users who purchased the lamps as backup, 
for the event of a grid failure. While this unusual number of interviewees is linked to the predominantly (sub)urban 
sample population that we managed to interview, it also reflects the existence of unreliable-grid customers – in 
addition to off-grid, BOP users who would use the lamp more intensively. Given that the lamp life is primarily 
related to number of battery cycles, lamps owned by these occasional users may bear longer lifetime.  

However, recent studies indicate that lamps are likely to age and see their performance decrease due to the 
degradation of LFP batteries even when these are not used. Since we do not know to what extent this will be the 
case, no distinction has been made between different types of users/frequency of usage. 

 
Lamp EOL Probability Distribution 

 

 

THE OPPORTUNITY – OR NOT – TO CHANGE THE BATTERY 

D.light’s Recycling and Lifecycle Sustainability Statement, reads “Our products are designed for battery replacement 
as well as product upgrades, and are not a ‘use-and-throw’ product like many consumer goods”. D.light 

documentation for earlier models S10 and S250 quotes “Easy to replace, high-performance Ni-Mh battery”. Indeed, 
these lamps are assembled with standard Phillips screws, making it easy for any repairman to access the battery.  

But documentation for the new S20 and S300 models says “no battery replacements needed” (which may mean 
that this being a rechargeable device it does not need dry battery cells replacement).  

What is certain is that the S20 and S300 models that we inspected are assembled with a special screw type called 
Security Torx (or tamper resistant torx). This prevents any repairmen to open the lamp to e.g., change the battery, 
unless specifically equipped with the specific screwdriver. 

Altai discussed this with D.light Africa manager who said that the pros and cons of assembling the lamps with anti-
tamper screws was regularly debated in-house, and that the measure actually protected the user’s 2-year warranty.  

Given the strong tendency of Kenyans to take their broken appliances to repairmen, chances are that a large 
portion of EOL lamps will as a first step, be examined by repairmen. It is also likely that after some requests, 
repairmen will purchase the special screwdriver and be able to access the battery. Whether they will change the 
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battery – thereby giving a second life to the lamp – or not, will depend on the price of this service, compared to the 
price of a new lamp.  

For the purpose of the model, we have added a variable for each of the two types of customer:  

 Customers that will refurbish the lamp 

 Customers that will NOT refurbish the lamp 

The proportion is difficult to estimate, as many parameters – chiefly the price of the new batteries in 5 years - 
enter into consideration. So we have considered 3 different scenarios: 0%, 25% and 50% of users will try to 
refurbish the lamp. 

Lamps refurbished with a new battery will have a “second life”. But because of the decreasing efficiency of the 
remaining components, (LED bulb and solar panel chiefly) this second life should be less bright and shorter than 
the first one.  

For the purpose of the model, we have estimated the refurbished lamp life duration to the following:  

 S10 & S250 – with new NiMh battery –same as before i.e., 608 battery cycles or 1.7 years of daily usage. In 
theory, one could imagine some determined users to replace their battery for a third run; but we have not 
entered this in the model.  

 S20 & S300 – with new LFP battery – critical element should be the LED – which already has over 10,000 
hours. So we gave it 3.2 years life. This practically excludes the possibility of someone replacing the battery 
more than once.  

This results in the need to create additional probability distribution curves in the model, to estimate EOL of 
refurbished lamps, and for the following categories:  

- S10 and S250 lamps 

- S20 and S300  

 

Refurbished Lamp EOL Probability Distribution 
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ANNEX 5: EOL LAMP MATERIAL PURCHASE PRICES 
 

 

 

EACR December 2013 Price list  Comparison with Internat ional prices

Price paid by EACR Int 'l scrap prices

Item US$/MT Item US$/MT

Aluminium 878.99                    Shredded aluminium - USA 1,570.00                

Stainless Steel 878.98                    304 SS Europe 1,131.60                

Scrap Steel 180.22                    Scrap steel - USA 947.99                    

Copper Cable (40%) WITHOUT PLUG 1,210.97                Insulated copper cable -UK mar2014 1,980.00                

Medium Grade Board 2,581.73                Medium grade boards 2,050.30                

Low Grade Boards 388.51                    Low grade boards - US midwest 374.79                    

Plast ic: ABS 242.63                    ABS scrap regrind 727.53                    

Plast ic: PC 97.23                      PolyCarbonate Clear Repro - KE 1,102.31                

Plast ic: PMMA 97.23                      Plast ic scrap PMMA 800.00                    

Plugs and t ransformers 268.57                    Transformers 610.60                    

LiFePo4 Bat teries -                           LiFePo4 Bat teries -                           

NiMh bat teries 254.19                    Mixed Nickel Content  Bat tery Scrap - IN 110.23                    

Glass 23.11                      Clear cullet  UK 21.82                      
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M aterials purchase price (US$) per lamp S10 S20 S250 S300 Unit

Aluminium 0.0004       0.0004       0.0229       0.0009       US$

Stainless Steel 0.0003       0.0003       0.0008       0.0008       US$

Scrap Steel 0.0031       0.0031       -               -               US$

Copper Cable (40%) without  plug 0.0002       0.0002       0.0790       0.0790       US$

Low Grade Boards 0.0041       0.0041       0.0045       0.0045       US$

Plast ic: ABS 0.0125       0.0125       0.0705       0.0816       US$

Plast ic: PC 0.0087       0.0087       0.0019       0.0019       US$

Plast ic: PMMA -               -               0.0001       0.0001       US$

Plugs and t ransformers -               -               0.0022       0.0022       US$

LiFePO4 Bat teries -               -               -               -               US$

NiMh Bat teries 0.0051       -               0.0193       -               US$

Glass -               -               0.0028       0.0028       US$

Other 0.0004       0.0001       -               -               US$

Sum of price (US$) 0.03       0.03       0.20       0.17       US$
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Comparat ive lamp price at  internat ional scrap commodity rates (US$) S10 S20 S250 S300 Unit

Aluminium 0.0008       0.0008       0.0408       0.0016       US$

Stainless Steel 0.0003       0.0003       0.0010       0.0010       US$

Scrap Steel 0.0161       0.0161       -               -               US$

Copper Cable (40%) without  plug 0.0004       0.0004       0.1291       0.1291       US$

Low Grade Boards 0.0040       0.0040       0.0043       0.0043       US$

Plast ic: ABS 0.0375       0.0375       0.2113       0.2448       US$

Plast ic: PC 0.0981       0.0981       0.0220       0.0220       US$

Plast ic: PMMA -               -               0.0006       0.0006       US$

Plugs and t ransformers -               -               0.0050       0.0050       US$

LiFePO4 Bat teries -               -               -               -               US$

NiMh Bat teries 0.0022       -               0.0084       -               US$

Glass -               -               0.0026       0.0026       US$

Other -               -               -               -               US$

Sum of Price (US$) 0.16       0.16       0.43       0.41       US$
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ANNEX 6 : COST OF AN EACR COLLECTION POINT
61 

 

Equipment Number  Cost / unit  ($) 
 Funds needed  

($) 

20 foot Containers 2 3,200 6,400  

Baling machines for Collection 
Points 

1 15,000 15,000  

Stillages 10 300  3,000  

Collection Carts ~20 200  4,000  

Scavenger's start up PPE kit ~20 24  480  

Scales 1 800   800  

Pallet Lifter 1 2,000   2,000  

Subtotal     31,680  

 

Branding for phase 1  Cost / unit ($)   Funds needed($) 

Vinyl banners placed on both sides of the 8 x 20 foot 
container (exclusivity of the branding) 

500 1,000 

A 2x4 feet magnetic sign on the back of the container 
(visible when the container is on the road) 

100 100 

Subtotal   2,800  

 

Branding for phase 2 (optional) 

Vinyl stickers on the stillages 

Vinyl stickers on the collection carts 

Vinyl stickers on the pallet lifter 

Company logo imprinted (with adhesives / sealants) on front and back of waste collectors’ high visibility shirts 

 

 

                                                      

 

61 Source : EACR (2014) 


