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Glossary of terms 

	Assemblers & Importers 
	Composed of assemblers and/or importers of branded and non-branded electrical and electronic equipment.  It also includes IT associations. Strathmore  University is a  typical  assembler  of PCs  for the purpose of this study, 

	Collectors 
	Formal or non-formal bodies that collect e-waste.  This may be realised by procuring bonded computers from government and parastatals, collecting old computers from private sector organisations etc.  Includes informal rag-tag collectors.  Jospeed Auto spares Gaturi Scrap Metal are typical collectors who buy old computers from institutions.  

	Consumers 
	An organisation or individual that uses electrical and electronic equipment (EEE) and then discards it as waste after the equipment  has reached its end of life (EOL). Note that the end of life for one consumer is the functional use of  the equipment by that consumer and    may feed into the second-hand  market directly or through refurbishers. 

	Distributors / retailers 
	Include all bodies selling equipment to the end consumer and includes donated  computers 

	Downstream vendors 
	Industries buying fractions (e.g. copper, plastics, metals, gold, etc.) produced by the recyclers and can be national or international 

	End of life(EOL) 
	Means the end of useful life of the equipment by consumer a particular environment eg corporation and thus one consumer may dispose this equipment to another consumer as second hand. This is distinct from lifespan  which describes the total functional life of the equipment 

	e-Waste    


	Electronic waste (e-waste) or   electrical and electronic equipment (EEE) means electrical or electronic equipment which is waste, including all components, subassemblies and consumables which are part of the product at the time of discarding.  It includes computers and entertainment electronics consisting of valuable as well as harmful and toxic components. 

	Mass flow system
	A description and quantification of mass flows and stocks of computers over time and defines the system borders.

	Recyclers 
	Organizations dismantling, separating fractions, and recovering material from e-waste after the lifespan of the equipment. This includes plastic, copper, gold etc. 

	Refurbishers 
	Extend the functional life of the EEE and includes the repairs and service centres. They often feed into the second hard market (third hand market).


1.  Introduction and background

This project, implemented by Kenya ICT Action Network (KICTANet), seeks to provide an opportunity for Kenya to critically review its management of electrical and electronic waste (e-waste) and to work towards a strategy to create the necessary infrastructure and mechanisms to support sustainable and environmentally friendly e-waste management.  A key focus is to explore the economic opportunities provided by e-waste and to address concerns arising from its toxic and non-biodegradable components. 

The project is supported by three partners:

· Hewlett Packard Corporation (HP)

· Swiss Federal Laboratories for Materials Testing and Research (EMPA)

· Global Digital Solidarity Fund (DSF) 

Hewlett Packard Corporation (HP) is a world-leading IT company and was incorporated in 1939, with its corporate headquarters in Palo Alto, California.  HP has considerable experience in e-waste recycling having recycled most of its products through a number of schemes in the last 20 years. Swiss Federal Laboratories for Materials Testing and Research (EMPA) is a materials science and technology research institution based in Zurich. It belongs to the Swiss Federal Institute of Technology (ETH) domain and is specialised in applications research and development. EMPA is leading a global e-waste programme which aims at building capacities for e–waste management in developing economies. The Global Digital Solidarity Fund (DSF) is an initiative by the African Union, created as the outcome of the World Summit on the Information Society (Geneva, 2003). It is based in Geneva, Switzerland, with a mandate to reduce the digital divide by equipping the developing world with the means to access the knowledge society.

This study is part of a programme that includes similar studies being conducted in Morocco, Senegal and Tunisia, as well as a pilot project for processing e-waste in South Africa. This programme recognises that Africa is a growth market for ICTs.

KICTANet is responsible for the implementation of the study in Kenya.  KICTANet was created in October 2004, as part of the APC Catalysing Access to ICTs in Africa (CATIA) project in Kenya, and currently comprises over 50 institutions, organisations and networks concerned with ICTs in Kenya. It is a multi-stakeholder network with members from the private sector, civil society, media, academia and government. For the past year, KICTANet has acted as a central meeting point and platform for collaboration and activity for various stakeholders interested in greater and more affordable access to ICTs in Kenya.  

KICTAnet proposes a consultative and inclusive process to this project that brings together a wide stakeholder audience, in order to gain buy-in and support and to ensure the long-term sustainability of the outcomes. The stakeholders in this project include Government at policy legislative and regulatory levels, the private sector, civil society, development partners and the media. 

KICTAnet commissioned a team of consultants comprising of Prof Timothy Waema and Muriuki Mureithi to undertake the study.  

2.  Objectives of the study 

The general objective of the project is to assess the e-waste landscape in Kenya.  Specifically the project will:

· Produce a baseline study on the current state of e-waste in Kenya;

· Map the strengths and weaknesses of the current situation in handling e-waste;

· Compile a written roadmap for the way forward as well as recommendations for advocacy efforts;

· Develop and enlarge the network of relevant stakeholders/key players in the existing 'e-waste scene' including the repair/reuse and recycling industry, the Electrical Electronic Equipment (EEE) supply sector as well as government administration, parastatals and corporate actors; and
· Create awareness of the roadmap through workshop facilitation  and media reports as necessary.
This project attempts to provide answers to e-waste management within the context of Kenya.  First, by assessing the current conditions for electronic recycling in communities and second, proposing a framework to test methods and practices that will help make recycling of elec​tronic equipment safer.  
2.1  Scope of the study 

Geographical scope

The geographical system boundary for the research and data collection was Nairobi and its environs.  This was based on the premise that Nairobi is the heaviest consumer of ICT products and consequently has more challenges related to e-waste management.  The data collected and subsequent analysis was used to extrapolate national e-waste situation and challenges.   

Product scope

The study limited the product scope to IT and telecommunications equipment category and specifically the PC (desktop), laptops (notebooks), CRT, printers, flat panels and other computer accessories.

3.  Research design and methodology

 The project was realized through an explorative/formulative research to find out the state of computer acquisition, use and disposal market. A research methodology framework was developed which guided the development of the research tools (see Annex 1). This framework was customized from a generic framework that is used by EMPA and describes the various stakeholders, the indicators for which data needed to be collected and the possible sources of data. The research collected both quantitative and qualitative data to establish the flow of e-waste and subsequent disposal. 

3.1  Data collection methods and research tools

Data was collected through document reviews of Laws and Policies; Interviews with stakeholders as well as observations by researchers.  From the customised methodological framework, research tools were developed.  The primary data was obtained through administration of a questionnaire to the respondents.  Additionally interviews were conducted with key persons in policy, regulatory and operational areas of the e-waste scene.  These tools are annexed. 

Three sets of questionnaires and one interview guide were developed and administered. The general questionnaire (see Annex 4) had specific portions for all stakeholders comprising of  the importers distributors, consumers, collectors, refurbishers, recyclers, vendors and final disposers. A sample of 68 interviewees was selected for face-to-face interviews with representation from all the identified sectors.  The sampling was purposive to address the non-homogonous nature of the population. The second questionnaire was used for the households located near the dumpsites while the last questionnaire targeted International organisations dealing with e-waste issues.   The fourth tool was an interview guide that targeted the policy makers and regulatory agencies.  Annex 3 shows the results of the data collected from the policy makers.
A further source of primary data was observation during site visits to the second-hand market, scrap dealer, repairs shops and dump sites to qualitatively map the situations such as the activities in the area, the working conditions, the source and state of old computers and other related  e-waste and finally the type of customers and their specific interests.

Secondary data was collected through document interrogation and download of relevant resources from the Internet. Key sources included government documents and previous research experiences from other countries. 

3.2  Target population and sampling design

The e-waste ‘universe’ in Kenya comprises the stakeholders ranging from the importers, assemblers, retailers, consumers, refurbishers, recyclers downstream vendors, final waste disposers and policy makers and selected households located near the dumpsites.  A working list was developed for the research since the licensing framework does not disaggregate ICTs from general trade hence no definitive list is available from the Ministry of Trade or professional associations. The list was developed through the researchers’ experience in the ICT market, interviews with key players in computer repair, importers and those buying second-hand computers from government or corporate entities. The yellow pages and national directory were also consulted.  The research targeted 68 respondents from the 10 categories of stakeholders who were purposively sampled.

3.3  Data analysis

Data collected was checked for completeness before it was analysed using SPSS.  This was supplemented by using Excel for analysis and illustration
Tools for descriptive analysis were applied to provide indices to represent the raw data in the form of graphs, tables and charts.

4.  International Context of E-waste Management 

4.1  International drivers and experiences 

The fast growth of the ICT sector globally is driven primarily by national initiatives to enhance competitiveness in the global information society.  This has lowered the cost of ICTs in many instances, and in many countries, taxation has been reduced or eliminated altogether.  In addition, the move towards information society initiatives such as telemedicine, e-government, and e-education calls for the increased acquisition and use of computers as well as programmes to increase computer penetration.  Against the high growth is the high rate of obsolescence of ICTs due to technological change.  This means that there is a need to dispose of large quantities of computers. Globally the United Nations Environment Program (UNEP) estimates that up to 50-millions tons of electronic waste is generated annually worldwide.   
As equipment reaches End of Life (EOL), disposal challenges arise.  While operational appliances do not pose a danger to the user, poorly disposed e-waste can bring severe health and environmental hazards due to highly toxic sub​stances, such as lead and mercury. It is therefore important to arrange for safe disposal of the computers and their components, which includes the right health and safety measures. 

As African countries join the global informa​tion society, the volume of ICT equipment in these markets continues to grow rapidly.  Additionally, many countries have been caught up in the web of e-waste dumping, and countries are increasingly becoming hot spots for the dumping of e-waste  This usually goes unnoticed due to the lack of legislation that governs the importation of non-functional, non-reusable and obsolete electronics into the various countries. Kenya is cited as one such e-waste dumping spot.

Responding to safety and health concerns, countries have taken a number of measures. Many European countries banned e-waste from landfills in the 1990s due to the fear that the toxic substances will reach and contaminate underground water. In this regard, countries in Europe and Asia have developed a policy framework for e-waste. In the United States, similar legislation and policies exist at State level, but are not enacted at national level due to stalled efforts in the US Congress.

The key thrust of these efforts is for the manufacturers as well as the consumers to take responsibility for the end-of-life disposal. In some systems, a fee/tax is chargeable at the point of sale to cover the costs of disposal. Switzerland and some other OECD countries have established recycling systems which ensure safe disposal and high collection rates.  These are partly financed by an Advance Recycling Fee (ARF) added to the sale price of new appliances, permitting consumers to return end-of-life equipment free of cost.  However, consumers have to return them to retail outlets or collection points, from where e-waste is sent to specialised recyclers. 
E-waste also provides opportunities.  The equipment is dismantled into various parts, some of which are valuable.  For instance, circuit boards contain valuable metals, including gold that can be reclaimed.  Shredded e-waste fractions are also sold to recyclers.  According to Swiss Association for Information & Communications and Organisational Technology (SWICO), up to 80% of the weight of a PC/server is metal and up to 53% of CRT monitors is glass as illustrated in Table 1.  These materials provide a downstream market for recycled material. 
Table 1: composition of components of the computer and typical accessories
	Item 
	
	% in weight

	
	Average weight (kg)
	Metals
	Plastics
	Metal  plastics
	Cable
	Glass
	Printed circuit boards
	Pollutants

	CRT monitors 
	15.87
	9
	36
	2
	
	53
	
	

	LCD monitors 
	5.72
	36
	53
	
	
	23
	8
	

	PC/servers
	13.39
	80
	6
	1
	2
	
	10
	1

	laptops
	3.51
	40
	23
	13
	1
	4
	11
	

	Printers 
	11.70
	60
	29
	6
	1
	1
	3
	

	Large scale copiers 
	90.96
	87
	7
	
	
	1
	3
	


Source; Swiss Association for Information and Communications and Organisational Technology (SWICO) Activity report 2006 

Most e-waste recycling in developing and tran​sition countries is done informally and there is little regulation in place to safeguard the health of those who dismantle the electronic equipment.  
4.2  Generic mass flow 

According to EMPA, all e-waste systems can be represented through some variation of the generic model shown in Figure 1. 

Figure 1: generic mass flow

[image: image1.emf]
Source: Rochat, D, Schluep, M (2007) e-waste country assessment methodology, EMPA

The consumer obtains the computer either from an importer or a manufacturer who supplies directly to the market or through a retailer.  After the EOL of the computer, the disposal process commences. In established e-waste frameworks, a formal or informal collection system exists to collect the computer. This computer may be fed into the second-hand market. The second-hand market seeks to extend the life cycle of the computer by refurbishing it. This may involve changing parts of the computer to make it operational. Once repaired, the computer is sold to a consumer as a second-hand computer and the process is repeated. 
When the computer is deemed to be beyond repair, the computer is dismantled to recover the component material. This material is illustrated in Table 1. In developed markets, the volume of e-waste that can be sold to downstream vendors is significant.  An alternative is to incinerate with a view to recovering energy. 

4.3  International conventions 

There are two key international conventions regulating waste management namely, the Basel and Bamako Conventions. The Conventions emphasizes that each party to the Convention ensures that the generation of hazardous wastes and other wastes within the State is reduced to a minimum, taking into account social, technological and economic aspects.

Secondly, where the State exporting the hazardous  waste does not have the technical capacity and the necessary facilities, capacity or suitable disposal sites in order to dispose of the wastes in question in an environmentally sound and efficient manner; or the wastes in question are required as a raw material for recycling or recovery industries in the State of import, the persons involved in the management of hazardous wastes within its jurisdiction, take such steps as are necessary to prevent pollution arising from such wastes and, if such pollution occurs, to minimize the consequence thereof for human health and the environment.

It is noteworthy that the two conventions encourage recycling options and reducing to a minimum the generation of hazardous wastes and other wastes.  Besides, the wastes can be exported as raw materials to other countries. The informal sector businesses have an opportunity to re-orient themselves to become major players in the e-waste management industry as recyclers, downstream vendors and collectors. However, they have to carry out the business in a safe and environmentally sound manner.

5. National e-waste management context 

5.1  Policy and legislation framework
Kenya is a party to international agreements on environment having participated in Rio de Janeiro in 1992 and supported the provisions of Agenda 21 and other declarations and statements of principle, (NEMA-SoE, 2003). Agenda 21 called for the improvement of environmental information for decision-making. 
At policy level, the Ministry responsible for environment has promulgated a strategic plan. In the strategic plan 2006-2010, one of its key functions is the full implementation of the Environmental Management Co-ordination Act (1999). The EMCA Act defines hazardous waste, pollutants, and pollution.  Besides, the strategic plan lays emphasis on the concept of polluter pays principal. To achieve this objective, the Ministry’s role is to create an enabling environment through policy, legal and regulatory reforms for environmental and natural resources management, (MENR, 2006). From the strategic plan, it is worth pointing out that the ministry has taken an all-inclusive approach on waste management issues.

It is within the mandate of the Ministry responsible for environment to protect, conserve and manage the environment and natural resources through sustainable exploitation for socio-economic development aimed at poverty eradication, improving living standards and ensuring that a clean environment is sustained now and in the future. To realise its mandate, the Ministry’s core functions are;
· Policy formulation, analysis, and review on natural resources and environment.  

· Monitor and coordinate research on environmental activities and enforce compliance of environmental regulations and guidelines, (MENR Strategic plan 2006 – 2010).

The environment ministry derives its waste management policy framework from Environmental Management and Co-ordination Act (1999) which requires each individual to safeguard and enhance the environment.  An e-waste policy is therefore timely.  It would define the roles of each stakeholder in the value chain. 

National Environmental Management Authority (NEMA) created under the Environmental Management and Co-ordination Act (EMCA) of 1999, is the regulatory agency in the implementation of all policies and regulations relating to the environment.  NEMA produced its first State of the Environment (SoE) report in 2003 and continues to report on a regular basis. SoE is a reporting standard tool accepted worldwide as a tool for measuring environmental progress towards sustainable development.

NEMA’s role as the principal agency of government is to provide leadership in pollution control and waste management guidelines.  In the NEMA strategic Plan 2005-2010, the key objectives include universal compliance and enforcement of environmental regulations, guidelines, standards and prosecution of offenders failing to meet the provisions of EMCA (1999). Similarly, the Strategic Plan stipulates environmental standards, regulations, and guidelines and coordination of environmental matters amongst all lead agencies and other stakeholders.  NEMA therefore works with the entire spectrum of stakeholders on matters of waste management.

As specified in its five-year strategic plan 2005 – 2010, NEMA acts as the principal instrument of Government in the implementation of all policies relating to the environment.  Its key function is to develop appropriate environmental standards, regulations and guidelines. Similarly, it coordinates the various environmental management activities undertaken by the lead agencies and promotes the integration of environmental considerations into development policies, plans, programmes, and projects with a view to ensuring the proper management and rational utilization of environmental resources, (NEMA, 2005). Based on this function, NEMA formulates and regulates policy that governs recyclers, downstream vendors and collectors in e-waste business.

In Waste Management Regulations 2006, part II on general provisions provides that, any person whose activities generate waste shall collect, segregate and dispose or cause to be disposed off such waste in the manner provided for under the Regulations. It adds that  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 off such waste in a designated waste disposal facility and that any person, whose activities generate waste, should segregate such waste by separating hazardous waste from non-hazardous waste and dispose of such wastes in such facility as is provided for by the relevant Local Authority where the hazardous waste is produced.
It is clear from the law that individuals and organisations whose activities generate e-waste have an obligation to dispose end of life equipment in a manner that is consistent with the law.  Equally, the law requires e-waste collectors and final disposers to register with NEMA and dispose the waste at designated facilities. 

Section 86 of EMCA Act 1999, prescribes standards for waste, their classification and analysis, and formulates and advises on standards of disposal methods and means for such wastes; or issues regulations for the handling, storage, transportation, segregation and destruction of any waste. The waste management operators require the following licences;

· Waste transportation

· Waste disposal site 

· Waste treatment plant

· Cross boarder transport of waste

The Act empowers NEMA to apply in a court of law compelling any individual or organisation to immediately stop the generation, handling, transportation, storage, or disposal of any waste where such activity presents an imminent and substantial danger to public health, the environment or natural resources, (EMCA, 1999).
In addition to the Ministry responsible for environment which defines the national policies, the Local Authorities implement waste management policies while the Ministry responsible for public health is concerned about health issues. The Local Government Act, Cap 265 bestows authority on the municipal authorities to deal with waste.  In discharging this mandate the local authorities have to take cognisance of the Public Health Act. Under the Public Health Act (1962), waste is regarded as a nuisance and it shall be the duty of every local authority to take all lawful, necessary and reasonably practicable measures for maintaining its area at all the times in clean and sanitary condition, (Public Health Act). Thus under the two Acts and subsequent by-laws, it is the responsibility of all local authorities to manage waste in their respective jurisdictions. 

The government has defined regulations and procedures to manage waste in broad terms.  Notably, the all-inclusive approach it has taken from both policy and regulatory spheres on issues of waste management.  It is an opportunity that initiatives such as KICTAnet can seize to contribute in the development of policies relating to e-waste management. From the government pronouncements, it is noted that the specifics for each sector such as e-waste is missing, this can be because it is an emerging concern. The results obtained from this research will be invaluable to the development of a future e-waste management framework and fill the gaps.
Social legislations

The prevailing employment policies and the legal framework are contained in various policy documents and Acts of Parliament and foremost enshrined in the Constitution.  The Constitution of Kenya provides protection of fundamental rights and freedom of the individual “no person shall be held in slavery or servitude”.  The Trade Unions Act (CAP 233) provides for establishment of staff associations, employees’ and organisations.  In the informal sector, however due to their unregulated nature and despite being a major source of employment, workers do not have established associations and are not members to trade unions.

Child labour in Kenya, which is defined in the Labour Force Survey, 2003 as work undertaken by children aged 5-17 years and which prevents them from attending school, is exploitative, hazardous, or inappropriate for their age.  Going by this indicator, child labour in Kenya can be estimated at 1.3 million children, (CBS, 2003).  In the study, CBS did not adduce any form of forced labour nevertheless in the cases of working children reported this was to augment their family income. A number of these children find employment in the informal sector as garbage collectors, scavenging at dumpsites for plastics and metals, which they deliver to the recyclers. They also were reportedly engaged in dismantling of e-waste at the collectors premises. 
The labour force survey published by CBS in 2003 notes that while there are concerted global and domestic efforts aimed at combating child labour practices, 17.4 percent of the children aged 5-17, were reported to have worked, (Labour Force Survey, 2003). Some of these under age children are spotted in the dumpsites scavenging for plastics and metals, which they deliver to the downstream vendors or engaged in the dismantling of the e-waste at the recycler’s premises.  This is a matter of concern considering the risks involved.

The Investment Programme for the Economic Recovery Strategy (IP-ERS) is the country’s medium term strategy to foster economic growth and reduce poverty.  To enhance economic growth, the government envisaged strengthening the macro economic framework, developing a more responsive fiscal policy stance, and encouraging private sector participation and investment.  The IP-ERS laid emphasis on equity and the alleviation of poverty to be attained by investing in human resources (health and education); promoting agriculture, livestock and the environment; and establishing effectively targeted poverty programmes.  In order to address poverty directly, the IP-ERS proposed as priority programmes the establishment of Social Action Fund; and the development of Arid and Semi Arid (ASAL) areas.
These policies and legislations define structure to foster social economic development and affect the rate of acquisition of the computers and the resulting consequential impact on e-waste management.

5.2  Development and economic indicators and implication on e-waste
The Kenyan economy grew at 6.1 per cent in 2006 and 7.0 percent in 2007, (CBS, 2008). In particular was the rapid growth in the sectors of Transport and Communications, which recorded a growth of 10.6 percent in the same period. Communications and indeed ICTs was the key contributor of this high growth as a response to the government initiatives aimed at making ICTs accessible to its citizens. The initiatives include removal of levies on computers, the launching of the E-government strategy of 2004 and finally, the National ICT Policy of 2006 that favours the use of computers among others. 

In the education sector, for example, e-learning programmes have gained popularity among schools and a number of institutions of higher learning are offering their courses online.  Such institutions include Kenyatta University, Strathmore University and Kenya College of Communications Technology. In order to accommodate more students in the e-learning programmes, the institutions have boosted the number of personal computers in addition to other infrastructural requirements.  On the other hand, there is a drive by the trainers/instructors to own personal computers to enable them access learning resources at their convenience. 

Local initiatives driven by companies and institutions to assemble computers locally have increased.  Kenya College of Communications Technology, Strathmore University, and Kenya Christian Industrial Training College have championed these initiatives resulting in lower costs of the computer and therefore enhancing affordability. Similarly, a number of companies import and sell second hand computers as demonstrated in the research.

The prevailing favourable conditions have facilitated the rapid acquisition and consequential disposal of computers by institutions and private individuals. The demographics also impact on e-waste. The national population stands at 37.2 million, (Economic Review 2007) while the population growth rate is estimated at 2.8 percent within this growth, the median age is 18.6 years, (CBS, 2003).  Out of this population, a number of them who do not proceed with further education find employment in the informal sector. The youthful population is more prepared to use computers as a working tool and therefore the rate of the acquisition of computer will increase as the youth enter the employment market.
Prevailing high poverty rates influence hazardous occupation for some segments of the society. As presented in Geographical Dimensions of the well-being in Kenya – Where are the poor?  (GOK, 2007), the general unemployment rate is 14.6 percent of the economically active population while the youth unemployment stands at 22.6 per cent.  The estimated overall poverty incidence is 49.1 percent while the population below poverty line stands at 50 percent, (GOK, 2007).  It is evident that majority of the unemployed are absorbed in the informal sector.  Due to the sector’s lack of proper legislation, the informal sector businesses are prone to exploitation and poor working environments.  Indeed, a number of the informal sector businesses are in the sectors of transport and communications, in particular, ICTs and garbage collection.  Previous studies have revealed the existence of hazardous materials from e-waste, leading to exposure to health risk arising from improper recycling and down-streaming of materials at the plants.
Environment and energy

Kenya covers a surface area of about 587,000 km2 out of which 576,000 km2 is land area and 11,000 km2 is water.  This is under constant threat from pollutants resulting from industrial processes that comprises gaseous emissions, obnoxious smells, particulate matter, liquid effluents, solid wastes, heat, and noise.  They emanate from agro-processes, chemical and pharmaceutical plants, mining and metallurgical industry, among others, (NEMA-SoE, 2003).  E-waste although not specifically documented in the NEMA document, is already posing a real threat to the environment.

In the energy sector, nationally the main sources include firewood, charcoal, grass, kerosene, and electricity.  The others are Gas/LPG, solar, wind and biogas. Firewood accounts for 87.7 percent of the energy consumption in the rural population while in the urban population, kerosene accounts for 44.6 percent followed by charcoal at 30.2 percent.  In Nairobi, kerosene use is at 63.5 percent, Gas/LPG follows at 20.2 percent and charcoal at 10.5 percent, (CBS, 2007).  As illustrated, the energy choices and consumption is posing a danger to the environment since it encourages disrepair.  Research has established that e-waste through combustion, can be a source of energy, from the high volumes of e-waste likely to be generated, it is imperative to develop a mechanism aimed at exploring this potential.

5.3  States and markets – the ICT market status
The informal sector plays an important role in absorbing unemployed persons in the labour force.  The sector covers all small-scale activities that are normally semi-organised, unregulated, uses low and simple technologies, and employs few persons.  Nairobi leads in the informal sector job creation, which stood at 1.6 million jobs in 2006, (CBS, 2007).  The increase in the number of cyber cafes and mobile phone outlets in Nairobi is evidence of the rapid growth in Transport and Communication sector.  The owners of major buildings in the Central Business District (CBD) are partitioning them into small stalls that house phone shops.  In addition, it is common to find cyber cafes in a number of the major buildings.

Cyber cafes operate with 5 to 100 computers most of which are second-hand.  According to CCK statistics published on its website (www.cck.go.ke )by 2004/5, 90 cyber cafes had registered with them, which is an increase of 57% from the previous year, 2002/2003.  However, the number is insignificant since most do not register with CCK.  The phone outlets sell a variety of goods and services, which include handsets both new and used.  In 2004/2005, 912 vendors and contractors had registered with CCK. This however is a small fraction of those in the equipment sales business. 
The tax revenue collected by the central government stood at Ksh 401.5 billion in 2006/7 while the expenditure was Ksh 565.9 billion over the same period, (CBS, 2007).  One of the key contributors to this revenue collected was in the services sector where ICT plays a critical role and indeed the expenditure on ICT was 11 per cent of GDP in 2006.  Buoyed by this realisation the government is funding a number of initiatives aimed at making ICT available to people.  One of such initiatives is the Digital Villages Project promoted by the Kenya ICT Board.
There is substantial growth in the national telephone access especially in the mobile telephony segment. Table 2 exemplifies the growth pattern of both fixed line and cellular telephony.  As at February 2006, there were 5,729,501 subscribers on the cellular networks. In the early years 1998-2002, the cost of handsets and the demand for service were both high.  This situation encouraged mass importation of second hand handsets, which were comparatively cheaper.  However, the sets have a shorter lifespan in terms of either their battery or system unit soon dying out. 
Table 2: telephone services
	Year
	1998/1999
	1999/2000
	2000/2001
	2001/2002
	2002/2003
	2003/2004
	2004/2005
	2005/2006

	Month
	Jun-99
	Jun-00
	Jun-01
	Jun-02
	Jun-03
	Jun-04
	Jun-05
	Feb-06

	Mobile Subscribers
	15,000
	180,000
	400,000
	900,000
	1,600,000
	2,242,249
	4,611,970
	5,729,501

	Fixed Exchange Capacity
	411,080
	444,422
	445,822
	507,652
	508,230
	531,442
	531,806
	513,824

	Fixed Line Subscriber Connections
	296,400
	313,470
	326,282
	331,718
	328,358
	299,225
	281,764
	286,729

	Waiters
	116,544
	127,169
	133,862
	108,761
	107,938
	107,260
	85,177
	85,177

	Total Payphones in Service
	8,184
	8,684
	9,135
	9,618
	9,964
	9,798
	8,967
	8,915

	Community Payphone
	19,462


Source: CCK website

In an attempt to make the services available to more customers, the service providers have resorted to availing affordable handsets to there customers.  Notably, a key player in the fixed line telephony, Telkom Kenya has recently unveiled CDMA handsets to compete with the cellular providers.  These developments have contributed to a rapid rise in the importation and use of mobile handsets in the country.
A study carried out by CCK estimate the number of Internet users to be 2.77 million people in 2006/07 period.  Table 3 demonstrate a steady increase in Internet usage in the country.  

Table 3: Internet usage
	 
	2000/01
	2001/02
	2002/03
	2003/04
	2004/05
	20005/06
	2006/07

	Number of licensed ISPs 
	34
	66
	72
	76
	78
	51
	51

	Users by ITU (estimates)
	100,000
	200,000 
	400,000 
	1,000,000 
	1,054,920 
	1,111,000 
	2,770,296 (Internet study) 


Source: CCK website

5.4  E-waste governance structure and linkages 

While currently there is no law governing e-waste, there is law for general waste which is punitive in nature and offenders either pay a fine or face imprisonment of a specified period.  The law demands that every person whose activities generates wastes shall be under obligation to minimize wastes through treatment, reclamation, and recycling.  Violation of the provisions of the Act concerning waste management is an offence and the penalties include:
· A fine of not more than Ksh. 1 million;
· Imprisonment for a term of not more than 2 years; or

· Both such fine and imprisonment.
A brief of the various ministries and parastatals responsible for waste management is given below. 
Ministry of Environment and Natural Resources

The Ministry of Environment and Natural Resources designs policies that govern environmental issues.  Following the government’s recent policy of an all-inclusive approach in decision-making, the ministry has adopted a more participatory approach in waste management that is evidenced in its strategic plan.  Enhancement of public private partnership is in progress. Figure 2 depicts  the management structure of the Ministry of Environment.
Figure 2: Organizational structure of the ministry responsible for environment
[image: image2.emf]
Local authorities 

Under the Public Health Act and Local Government Act, it is within the mandate of local authorities to deal with waste management.  In Nairobi, a Council resolution of 1996, created the Department of Environment to focus on waste management.  Before then, it was under the council’s Department of Public Health.  It is one of the largest departments in the council with a staff population of 6000.  The staff is deployed in various areas of the City for environmental management duties that include leansing, solid waste management, maintenance and beautification of parks. Additional responsibilities of the department include:
· Policy formulation 

· Planning of environmental matters including registration of environmental management groups 

· Legislation and regulation of the informal and formal garbage collectors within the city. (www.nairobicity.org).   

E-waste being a recent phenomenon is not clearly defined in the activities of the department.
Ministry of Public Health

The ministry formulates policies that govern waste management.  According to Public Health Act, waste is a nuisance.  It gives guidelines to the local authorities on ways and means of dealing with waste.  Besides, the act gives local authorities the powers to prosecute the offenders. 
Ministry of Trade – Kenya Bureau of Standards

The Kenya Bureau of Standards is an autonomous body under the Ministry of Trade. It does pre-export verification of conformity programme (PVoC). The aim is to minimise the risk to Kenya of unsafe and substandard goods from entering Kenya through the execution of conformity assessment activities in the country of export.  The Bureau is expected to do pre-shipment inspection of second hand computers to ensure that they are usable.
Ministry of Information and Communication
The mandate of the ministry is to formulate policy on ICT in broad terms.  Under the ministry, there are autonomous bodies such as CCK, which is a regulator in the communications sector, Kenya ICT Board tasked with promoting Kenya as an ICT hub as well as availing cheaper internet bandwidth to Universities and Government and business process outsourcing.  
The ICT policy promulgated in 2006 is cognisant of the e-waste and states that “-- As a prerequisite for grant or renewal of licences, applicants must demonstrate their readiness to minimize the effects of their infrastructure on the environment. This should include provision of appropriate recycling/disposal facilities for waste that may contain toxic substances.” This intention needs to be incorporated in ICT regulations to make it binding.
Jua Kali sector (small business development)

This is the informal sector and a number of the businesses are in equipment sales, cyber café operation, and mobile phone shops.  The sector is unregulated and tends to use simple technologies and employ few people.  The informal sector commonly referred to as Jua Kali plays a key role in absorbing unemployed persons in the labour force.  The Kenyan informal sector covers all small scale activities that are normally semi-organised, unregulated and uses low and simple technologies and employs few persons.  The ease of entry and exit into this sector coupled with the use of low technology makes it an easy avenue for employment creation, (CBS, 2007)

Kenya Revenue Authority 

The body is charged with the task of revenue collection.  It also collects statistics of goods that are imported into the country.
6.  Data Analysis and Presentation of Results 

From the 68-targeted respondents, 39 responded.  This represents 54.47% response rate.  Of the respondents, slightly above half (54.17%) of the institutions were private companies while NGOs comprised of nearly a fifth (20.83%). Other organizations were government, informal organisations, and selected households. Table 4 below shows the target sample and those interviewed.
Table 4: Target sample and respondents
	
	
	Target
	Responded

	Stakeholders
	ICT Importers, suppliers, Assemblers & Distributors
	10
	12

	
	Consumers
	8
	10(+1)

	
	E-waste collectors
	6
	0

	
	E-waste Refurbishes
	7
	2

	
	E-Waster recyclers
	8
	0

	
	Downstream vendors
	8
	6

	
	Final Disposers
	3
	0

	House Holds
	
	8
	6

	Policymakers
	
	7
	2

	Inter. Bodies
	
	3
	1 (-)

	Total
	
	68
	39


The respondents indicated that their preferences in terms of computer brands and laptops are as shown in the table below.
Table 5: Computer and laptops preferences

	Brand of computers (desktop) 
	Brand of Laptops (notebooks) 

	IBM
	Toshiba

	DELL
	SONY

	HP/Compaq
	HP/Compaq

	Acer
	IBM

	Apple
	Dell


Notably, of the interviewed, only 17.39% are ISO certified a clear indication that environment management is not an issue most organisations regard highly.  Those that are ISO certified are international organisations.
6.1  Mass flow model in Kenya   

A working model of the mass flow in Kenya shown in the figure below was developed and validated by the research

Figure 3: Kenyan mass flow working model
The research showed that computers enter the Kenyan market in two main ways firstly, through imports of new and old computers and assembly of computers locally to service the local market.  The consumer can get the computer directly through imports or from a local assembler or computer merchant.  There is a market for both branded and unbranded computers.  In relation to there being a market for second hand computers, 50% of the respondents indicated that the proportion for the second hand market for computer equipment in Kenya is over 50%.  Further, the 50% of the respondents indicated that the proportion of non-branded (clone) market for computer equipment in Kenya is also over 50%.  Figure 4 below demonstrates the situation.

Figure 4: Size of second hand market
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Once the consumer has used the computer to its end-of-life, the consumer explores mechanism of disposal.  

Disposal options vary widely depending on the institution.  Government and parastatals have to bond the computer and invite competitive tenders for disposal as scrap in line with procurement procedures.  This is a slow process and cumbersome and some are still in government stores.  Private sector corporations often donate the computers as charity to deserving users.  Other institutions dump them in the repair shops. Repair shops have huge quantities of unusable computers and do not know how to handle the waste. One organisation, Computer for Schools Kenya, ships out computer components, such as monitors, to Europe for safe disposal due to the lack of local capacity.  Those with old computers are not quite sure of the value of the computer and a lot of unusable computers are stored by institutions, repair shops and individuals.
Where the old computers are bought from the consumer, the same is fed into the second-hand market after undertaking repair or refurbishing.  Most old computers imported into the country are refurbished before being introduced in the market.  When the computer can no longer be used, it is dismantled and parts are sold largely at component level, a notable component for reuse being the monitor.  Final disposal is as part of solid waste. 

Kenya is developing a framework to manage e-waste. The Ministry in charge of environment is developing a concept paper on e-waste. At the same time, the MoLG is developing a solid waste management policy while the Nairobi City Council is developing an integrated solid waste management strategy in conjunction with UNEP. Although the National Environmental Management Agency (NEMA) is responsible for promulgating policy guidelines on the disposal of the hazardous waste, the above initiatives demonstrate a non-integrated approach to e-waste management.  At operational level, an NGO known as PACT is working on a project to collect old computers and establish an e-waste system to create jobs.

6.2  Stakeholders

Distributors, Suppliers and Assemblers 

All the respondents indicated that they deal with both desktops and laptops with 83% indicating that they deal with LCDs.  Over 60% indicated that they deal with printers (75%), modems (66.7%) and UPS (66.7%).  This is an indication that the volume of these categories of equipment is high in the country.

The figure below shows the total number of ICT equipment imported, assembled, and distributed in the last four years.  From the figure, the highest level of import took place in 2007.  This shows the increased high demand of the ICT equipment and a potential for higher levels of e-waste in the next couple of years.  

Fig 5:  Imported equipment last 4 years
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Of the imported equipment, 58.3% indicated that none of their imports is 2nd hand while 50% of the respondents indicated that none of their imported or assembled computers are clone as shown in Figures 5 and 6 respectively.  

Fig: 6: 2nd hand equipment percentage
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Figure 7: Clone equipment percentage
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The respondents indicated various ways through which the equipment is sold and distributed.  66.7% of the respondents indicated that they sell directly to the customers, 16.67 sell through appointed distributors while the rest sell through retail outlets chains.  

Of the respondents, only 25% indicated that they have a policy on extended user responsibility.  They stated that some of the issues that the policy covers are the trade-in terms, terms and conditions that must be met by both user and provider.  Finally they indicated that the equipment should be valued first and then priced.  
Consumers (Government, private institutions, and NGOs)

The following table shows the inventory of both new and old equipment from the respondents.

Table 6: Total inventory of new and old equipment

	Equipment
	New
	Old
	Equipment
	New
	Old

	Desktop computers (PC)
	1818
	222
	Telephones
	821
	204

	Notebook computers (Laptops)
	1421
	203
	Mobile Phones
	6
	0

	 Monitors (CRTs)
	1657
	100
	Televisions
	32
	0

	Flat screens (LCDs)
	1373
	100
	Photocopier
	65
	150

	Printers
	343
	201
	Fax Machines
	37
	61

	Modems
	17
	70
	
	
	


From the figures, the current ratio between the new and the old equipment is very high with the desktop computers, notebooks, monitors and the flat screens leading the list.  The implication is that soon they will get to their EOL and will be ready for discarding.  As earlier demonstrated, only 25% of the respondents indicated that they had a policy on extended user responsibility.  This poses a major challenge when it comes to discarding of the equipment and final disposal in the next couple of years.

Of the respondents 81.8% of the consumers indicated that they purchase their equipment from general distributors while 54.5% indicated that they purchase from retail outlets or shops.  Only 9.1% indicated that they purchase from formal 2nd hard market. This is an indication that consumers are purchasing equipment from established operators and therefore they should be obligated to extend their responsibility and deploy ways of playing a role in final equipment disposal.

Of the respondents, 36.4% indicated that when the equipment is no longer useful, they store in own premises.  Further, 45.5% indicated that they sell as 2nd hand equipment or donate to family, school, employees or friends.  Those who either give to a recycler or disassemble to reuse some parts made a combined percentage of 36.4%. This is the percentage of the equipment that trickles down to the downstream vendors from this level.

The research noted that 90% of the respondents have discarded ICT accessories of some kind.  In particular, 70% have discarded desktop computers and monitors, 50% have discarded notebook computers, printers, telephones, photocopiers, and fax machines while 40% have discarded Modems and finally 20% have discarded flat screen (LCDs), mobile phones and televisions.  This is an indication of a very high contribution to e-waste.  The figure below shows the length of time respondents possessed the equipment before they discarded. Over 50% of the consumers indicated that they possessed’ computers for over 5 years after which they either give to friends or donate to schools. Figure 8 illustrates the situation.

Fig 8: Period of use before disposal
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Further, 60% indicated that the equipment was in a broken and un-fixable state by the time they discarded it while 10% indicated that it was in a broken but fixable condition.  Only 20% indicated that it was in a working condition.
This is a clear indication that although 45% of the respondents indicated that they sell their old equipment  as 2nd hand equipment or donate to family, school, employees or friends, chances are that over 50% of this equipment is likely to be in a broken and unfixable condition hence becomes e-waste at the next level.  The figure below demonstrates the situation.  

Figure 9: Equipment status at disposal
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The respondents indicated various sources of information on how to discard/dispose the equipment: this included; Asset disposal policy, Company guidelines and procedures, Government regulations (government disposal act, which specifies how to dispose), Internal procedures, Stipulated by management.  Others indicated that there is no source and mostly disposal done arbitrary through dropping at a garbage collection point or office store. 90% of the respondents indicated that they keep an inventory of the equipment they discard/dispose.

81.8% of the respondents indicated that they are aware that some electronic parts may be profitably recycled as shown in the figure 10. Further, 42.9% of the respondents indicated that with the knowledge that electronics parts may be recycled profitably, they sold their equipment to the scrap dealers while 71.4% sold to the second hand market.  Others sold to highest bidders and to staff members.

Figure 10: Aware of recycling possibilities
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Of the respondents, 27.3% indicated that they were ready to pay discarded equipment to be collected and recycled while 72.7% were not ready to pay.  Further, 54.55% were aware of companies that collect e-waste for recycling while 45.45% were not aware.

In some instances, the company that collect waste picks up the waste at the respondents doorstep.  44.4% of the respondents indicated that the waste collectors pick the waste from their doors step while 55.6% indicated that this does not happen.  
For the respondents that the e-waste is bought from them, 66.7% indicated that they sold at between 10-20% of the equipment cost price while 33.3% indicated that they sold at less than 10% equipment cost price as indicated in Figure 11.  

Figure 11:  percentage of sell price to the cost price
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For those who do not have an e-waste collection arrangements they use the mode shown in table 7 to discard their e-waste equipment.

Table 7: Modes of discarding E-waste 

	Bond, advertise and sell to the general public
	Donation and re-use

	Equipment is dropped at garbage collection points.
	Sell to general merchants that deal in metal parts and plastics

	Store them in a room in the building
	Take them to computer for schools Kenya

	Keep the e-waste equipment in the office store
	


Once discarded, only 18.2% of the respondents were aware of what happens to the equipment while 81.8% had no idea.
E-waste collectors

There is no structured system of e-waste collection.  It is often  collected as part of  general waste.
E-waste Refurbishes and Recyclers
This has been a growing business area and Computers for Schools Kenya (CFSK) which is a local NGO dealing in the refurbishment of computers has established a niche in the area including recycling.  The Ministry of Environment and Natural Resources (MENR) in its demonstration of commitment to e-waste management donated Ksh 500,000 to CFSK.
The department of environment within NCC have registered a number of Community Based Organisations; (CBOs) that compliment their work on waste management, such organisations are Kayole Environmental Management Association (KEMA), Mathare Youth Sports Association (MYSA) and Mukuru Project.  International NGOs have been supportive; KEMA, which is engaged in recycling of plastics to make roofing tiles among others have World Vision International, Practical Action and NEMA as its core collaboration team. By the gesture of the ministry extended to CFSK, indeed the government has indicated its commitment to dealing with e-waste.  
Downstream market 

The respondents from these categories were companies formed between 2001 and 2007.  This is an indication that it is a new emerging subsector.  Of the respondents, 50% are registered legally and they deal with capacitors, transistors and batteries as common items.  Network cables are also common in the industry. The respondents indicated there sources of equipment to be as follow.  Their main source is from E-waste refurbishers at 83.3% followed by e-waste collectors and recyclers who tally at 66.7%.  Hardware shops and dumping sites were mentioned as the least sources at 50%.
Of the respondents 66.7% indicated that they sell the equipment as parts while 33.3% said that they used the parts to repair other equipment as shown in figure 12.

Figure 12: Use of equipment parts
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Table 8 shows the categories of clients given.

	Computer repair business 
	Dealers in electronic  equipment

	Individual electronic repairers 
	Individual customers 

	Technical colleges  and students 
	Businesses, other vendors and wholesaler 

	Auto owners and electronic shops 
	Other business owners

	Other vendors
	Individuals


The average revenue from the work was given as Ksh. 6000 from 33% of the respondents. 

The respondents indicated that their final waste is stored or sold to recylers or it is collected by garbage collectors for disposal at the dumpsites in either Ngara or Dandora.

Final disposers 

Recyclers did the final disposal.

House holds near the dumpsites

The areas near the dumpsite were highly populated with semi permanent housing. The average income of the residents is low mostly earned from waste collection or selling vegetables and food to those working around. All the respondents indicated that they have experienced both positive and negative effects because of disposed waste in the neighbourhood.  They indicated that there were fumes emitted from the waste, chemical inhalation, air and water pollution. Some of the positive things included the fact that jobs have been provided hence a source of income; criminals are kept busy during the day and for those who sell food and vegetables, their clients work at the dumpsites. 

The residents indicated that companies should be responsible on their waste and that government should take a step in implementing better working conditions such as protective clothes.  They further stated that there should be an increase on the number of dumpsites to reduce excess waste at particular sites or relocate the people from the dumpsites.

Policy Makers

Two of the respondents were senior government officers from the ministry of health and ministry of environment.  They indicated that, there are no policies to govern e-waste currently.  While the ministries have recognised the challenges posed by e-waste, the level of preparedness in-terms of policies and regulations is low.  They noted that the government has a big role to play.  Annexe 5 gives the full interview reports.
6.3  Social and Environmental Impacts 

Social Impacts

Of the respondents with computers, 81.8% indicated that they were aware of the social and environmental consequences of the discarded e-waste while 18.2% were not aware.  Table 9 illustrates the social and environmental consequences that they had noted.
Table 9: Social and environmental consequences

	Social consequences of discarded electrical and electronic equipment
	Environmental consequences of discarded electrical and electronic equipment

	Physically hurting people/pricking
	Lead poisoning and cancerous mercury which can damage human organs

	Loss of appreciation for ICT
	General pollution and litter

	Air pollution especially when they are burnt down
	Pollution by the non-biodegradable equipment

	Affects people’s health
	Environmental damage

	Old batteries and unused toner affect neighbourhood children.
	Toxic of the soil and animals

	Blockage of runoff water channels
	Lots of garbage waste and air pollution due to burning

	Growth of disposal centre have effects on children
	Environmental degradation since waste is non-biodegradable


Of the respondents with computers, 90.9% were ready to give away their e-waste free under the following conditions:

· Acceptable means of proper disposal and free pick-up services given

· Proper disposal mechanisms is followed to protect the environment

· Pick up service from premise if possible crushed before taken away

· Subject to institutional goals i.e if its the organizational  policy to do that

The research established that only 50% of those working in the e-waste sector have medical covers.  From the repair shops visited, 91.7% of the staff was seen to be wearing mask and other protective gadgets.  However only 8.3% of the respondents seemed to have undergone thorough training on e-waste management. 
76.5% of the collection sites, refurbishment centres, recovery and disposal sites that were visited are located near high-populated areas. 

Environment Impacts

From the interviews, 70% of the respondents indicated that they were aware of the environmental hazards caused by discarded electronic equipment.  Further, 73% are aware of the hazardous fractions in e-waste and that they need safe treatment in order to be safely disposed off.  
Despite the fact that a high percentage of the respondents are aware of the environmental hazards caused by discarded electronic equipment, only 20% of the respondents have a policy of e-waste management. Of the 80% who do not have a policy on the management of e-waste, only 43.5% were planning to have one.  This is a clear indication that the need for e-waste management policy is not yet well understood across all the sectors that formed the sample.
Economy 

The e-waste sector is an area generating employment both formal and informal.  It was noted that on average, vendors are able to make Ksh. 6000, which is equivalent to 3 dollars a day. This is 3 times more that the poverty benchmark of a dollar a day.
6.4  General observation on e-waste
The most important obstacle to proper recycling was identified as lack of infrastructure and policy within the companies according to 58% of the respondents.  Other obstacles include lack of legislation, by 54% while absence of recycling possibilities was rated third by 50% of the respondents.  Cost was given the least ranking with 45% of the respondents finding it as an obstacle.
The respondents further indicated that absence of sensitisation and awareness, lack of designated dumping site, lack of separation from the source, and lack of recycling paradigms have been obstacles too to proper recyling of electric and electronic equipment in Kenya. Table 8 illustrates the issues that the respondents indicated that they would like to have included in the policy.
Table 8:  Issues for inclusion in the policy 

	Safety and integrity of environment. 
	Steps of e-waste management and recycling

	Sites of disposal
	Centralized and managed dump site

	Proper disposal methods and process
	Separation at source 

	Guidelines for disposal and  awareness of what to dispose and not to
	Trade-ins with the seller options 

	Roles assignment in the disposal process.
	Extended user responsibility 

	Categorization of e-waste 
	Procedures for disposal 

	Rating of machine at disposal
	Stipulated final disposal sites possibly at a regional level

	Age of machine at disposal - Timeline e.g. after 2 yrs of use
	Actions to be taken for those who do not follow the disposal process


Further, the respondents indicated that the youths should be empowered and given the necessary skills, that there should be policy on  zero rate tolerance on waste in general, that more research should be done to provide alternatives to e-waste management and that there should be strict government regulations and creation of awareness.
Various organisations that are listed in the roadmap were expected to take an active role in the management of e-waste from importation to the point at which it needs to be discarded. From the list, the five most listed were the Government through the Ministry of Information and Communication, Ministries in charge of Trade, Industries and Environment. Others are NEMA, KEBS, Nairobi City Council and the Kenya Revenue Authority.  The private sector and the civil society were also seen to have a role.
The following were the observations made by the researchers. Generally, the staff was found to be exposed to the health and physical risks depicted in Table 9.
Table 9: General observations 

	Many workers in a relatively small sized shop   - Workers in  repair sections were in poorly ventilated room
	Dangerous objects at the premises-Sharp and heavy computer parts placed in the open 

	General congestion and lack of free flow of air
	Dusty room, air pollution and sharp objects. 

	Lack of dedicated room for storage, congested and shared as office 
	No protective gear for handling equipment

	 pollution from burning
	Congestion, poor air circulation dust 

	Radiation from monitor screens  and CRT monitors 
	Eye damage, back aches, electric shocks

	Physical risks of falling and eye malfunctioning 
	Risk of catching a flu from dust coming from machines

	Certain smell from printers that is believed to have a health effect - Laser printers  smell and thought to be hazardous
	Exposure of objects 


However, in some places, the premises appeared organized and clean.
6.5  Summary of findings –e-waste mass flow 

The mass flow has been validated by the results.  All the components of the mass flow are in the market and each playing a complimenting role. The nature of the study being purposive could not be able to produce the absolute volumes of the e-waste circulating in the country.  However, from the study, the volume is insignificant now but there is a likelihood of an increase given the massive import in the last couple of years as noted by higher imports in 2007 compared to the previous years, which shows a growth of over 200%.Due to cost issues however, the market for second hand and clones is still high.
The market for recycling should be improved through establishing a better collection system. The second hand market is not well developed because 60% of the equipment given to schools and friends are beyond refurbishing and should be directed to the recycling market. In addition to creating a structure for collective system, awareness creation on the collection system is needed to ensure that consumers do not keep computers in stores or in houses.   Knowledge on what should go for recycling and what should go for refurbishing is needed at all levels.  This is likely to be replicated in the whole country with rural areas being the main recipients of e-waste.
The market for recyclers is expanding and with sophistication.  Dismantling of equipment and selling them to downstream vendors and users to support equipment users to support other electronic equipment.  The emerging market includes students of technical colleges. The market for vendors in the country has grown with their main source of parts/fractions being refurbishers followed closely by e-waste recyclers and collectors. Some informal businesses have already established around the recycling business in areas such as Kenyatta market, Ngara and Kijabe Street.  Vendors scavenge for parts from these dumpsites too.

7.  Conclusions, Recommendations and Roadmap
7.1  Conclusions
The following conclusions can be made from the research, namely:
· E-waste is not a huge problem presently, however given the    the rise in importation in 2007 as indicated by the research it will shortly be a monumental problem. It is therefore imperative to  put measures in place to address emerging e-waste challenge
· There is high accumulation of old ICT equipment in homes, offices and repair shops because the owners are not aware how to dispose them and whether they have any residue value they can extract.
· Knowledge on where to discard e-waste is lacking right from the consumer to the final disposer

· E-waste management policies are lacking and there is no legislation
7.2  Recommendations
Arising from the conclusions the following recommendations are proposed. 
· Ministry of Environment need to promulgate a policy and specific regulations on e-waste. This will government the handling process from collection to final disposal, licensing of the key actors and support to such actors to ensure safety. Other ministries that need to be engaged in Ministry responsible for ICTs and Ministry of Health 
· The Ministry of Environment and related stakeholders   need to create awareness of e-waste and handling of e-waste.   A key focus is to create awareness   on how to dispose unusable equipment   through an organised collection system and disposal system. 

· Local Authorities should require that E-waste is collected and disposed off separately from solid waste by the e-waste collectors. Waste should be sorted at source.  

· NEMA and should set training standards for personnel handling e-waste to be enforced by the Local Authorities. Awareness and training programmes for the staff should be developed and implemented. 

· Ministry of Environment and NEMA   should encourage the growth and expansion of recycling capability to avoid to high costs of shipping equipment back to Europe being experienced by organisations pioneering recycling. 

· NEMA should establish a mechanism to raise funds for the expensive process of e-waste management. An option is to charge a fee to the suppliers of new equipment or those who want to dispose large volumes of equipment.  

· Local Authorities should   establish disposal sites far from residential areas due to health concerns. 

· Ministry of Environment should encourage and acknowledge civil society stakeholders to   create awareness and research on e-waste. To this extent Kictanet and its partners as well as CFSK should be supported in the pioneering work on e-waste. 
7.3  SWOT Analysis
The research established that the current unstructured e-waste management system has both strengths and weaknesses. Some of the key strengths include that the volumes are still at a manageable level, that it generates employment and revenue for a significant number of Kenyans, that the Ministry of Environment has developed a concept paper on e-waste, that MoLG is developing a solid waste management policy, that the City Council of Nairobi is developing an integrated solid waste management strategy in conjunction with UNEP and that there is significant refurbishment taking place in the country.

In terms of weaknesses, the research noted that lack of awareness on e-waste management system had led to e-waste being stuck at homes, offices and repair shops, that the limited national capacity to process e-waste and the fact that players in the e-waste management system are not recognized by the policy and legislative framework has worsened the situation. In addition, the research found that e-waste has environmental consequences such as blocking runoff water channels, that there is very limited extended supplier and user responsibility, that there was no mechanism to implement the policy intentions such as that in the national ICT policy, that e-waste management has a low national priority and the country was increasingly becoming a dumping ground for industrialized countries.   These weaknesses were compounded by the fact that people are not able to afford new ICT equipment hence a significant amount of old, 2nd hand and short life span Electric and Electronic Equipment stock of e-waste is finding its way into the country.
The study established that the lack of a policy and regulatory framework and clear mechanism to separate e-waste from other solid waste has led to the final disposal being hazardous e.g ozone layer depletion was a serious threat.  Other threats are that e-waste has had and continues to have health, social and environmental impacts that have negative effects to those working in the stores which act as dumping places and the communities leaving near the dumpsites.

However, the research noted that not all is lost because e-waste has created employment opportunities and the informal businesses around recycling and dumpsites can be formalized.  It was noted that available funds such as CDF, youth and women funds can be used by small entrepreneurs to improve the lives of the various communities. Other opportunities are that some manufacturers (e.g. Sony Ericson), suppliers and service providers (e.g. Safaricom) have shown commitment to take back used 2nd hand equipment, that stakeholders and particularly the consumers are willing to contribute to e-waste management, that the government through the City Council of Nairobi has allocated land to Computers for School Kenya (CFSK) to build a national e-waste recycling centre, and that  Safaricom and the Ministry of Environment have been supporting the initiative too. 

	Strength

· Currently driven by demands and volumes 

· Employment creation and revenue generation

· Volumes are at a manageable level

· Concept paper developed

· MoLG is developing a solid waste management policy (to what extent does it include e-waste?)

· CCN is developing an integrated solid waste management strategy in conjunction with UNEP

· Significant refurbishment taking place

· CCK has a type approval process for communication equipment – e-waste management could be built into licensing conditions

· Kenya is carrying out the e-waste management and key stakeholders are involved 
	Weaknesses
· Lack of awareness on e-waste management system

· Lack of a collection system leads to e-waste being stuck at homes, offices and repair shops

· Limited national capacity to process e-waste

· Players in the e-waste management system not recognized by the policy and legislative framework

· Limited extended supplier responsibility 

· E-waste has environmental consequences such as  blocking runoff water channels

· No mechanism to implement the policy intentions e.g. MoIC policy statement



	Threats

· Final disposal is hazardous, e.g. ozone layer depletion, health impacts, etc.

· Lack of a mechanism to separate e-waste from solid waste

· No regulatory and policy structures to safeguard health, environmental and social consequences of e-waste

· Dumping by developed nations

· Environmental damage which includes toxic in the soil, air pollution, water pollution, general litter – adversely affecting humans

· Limited capacity of Environment Ministry, NEMA and other government agencies to deal with e-waste

· Significant old, 2nd hand and short life span EEEs – stock of e-waste

· Lack of ability to afford new EEEs 

· Low national priority for e-waste 
	Opportunities

· Employment opportunities

· Informal business around recycling and dump sites can be formalized

· Funds available that can be used by small entrepreneurs, e.g. CDF, youth & women funds

· ICT skill building for households based around dumpsites

· Some manufacturers (e.g. Sony Ericcson) and suppliers and service providers (e.g. Safaricom) have shown commitment to take back

· E-waste management facilities exist in other countries

· Willingness by stakeholders to contribute to e-waste management

· GoK/CCN has allocated land to CFSK to build a national e-waste recycling centre. Others are in support, e.g. Safaricom, Mo Environment.


Table 12: SWOT
7.4  E-waste Road map

This research demonstrates conclusively on the need to establish an e-waste management system comprising policy, regulatory and operational components. From the research, a roadmap is proposed to address the challenges of e-waste as shown in the table 13.
 Table 13: Road Map

	Issue
	Strategy
	Responsibility
	Time Frame

	Policy
	Develop policy framework for e-waste management to address, among other things:

- Safe disposal procedure

- Extended user responsibility

 - Extended manufacture responsibility

 - Dumping

 - Business opportunities

 - Separation at source

 - Life span of EEEs
	Ministry of Environment, Ministry of Health, Ministry of Information and communication (MoIC), Ministry of trade and industry (MoTI), Ministry of local government (MoLG), Directorate of E-government.

Other Significant stakeholders to be involved: - Consumers

 - Manufactures 

 - Suppliers

 - NGOs


	2008/2009

	Regulatory framework


	Develop licenses for all e-waste operators (recyclers, collectors, transporters, waste disposal site owners) 


	NEMA and MoLG 


	2008/2009

	Legislation
	Develop regulations for Environmental Management and Coordination Act to deal specifically with e-waste


	NEMA with stakeholders 


	2008/2009



	Negative impacts
	Establishment of e-waste collection system
	NEMA, Ministry of Environment, MoLG
	2008/2009



	
	Build capacity for stakeholders to handle e-waste
	MoTI, Ministry of Labour, MoIC, NEMA, Ministry of public health (MoPH) 
	2008/2009



	
	Establishment of infrastructure to handle e-waste
	Ministry of  Higher Education S&T, MoIC, MoP, Private sector, MoLG. 
	2009/2010



	
	Support for existing and new initiatives
	Ministry of Energy (MoEn), MoLG, Private Sector.  
	Continuous



	
	Raising awareness on Ewaste Waste Management at all levels
	Computer Society of Kenya, Media, NEMA, MoLG, Private Sector
	Continuous



	Positive impacts
	Harness business opportunities


	MoTI, Ministry of Labour, Ministry of Higher Education S&T
	2009/2010
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Annexes

Annex 1: Methodological framework
	Stakeholder
	Description
	Qualitative issues or indicators
	Quantitative indicators
	Sources of data

	Manufacturers and importers

	Organizations manufacturing, assembling and/or importing EEE. It also includes IT associations
	· Marketing 

· CSR 
	· Market share for major brands

· Growth forecasts

· Annual imports of new equipment 

· Annual imports of 2nd hand equipment

· % import vs % domestic

· % branded vs % clone
	· Manufacturers

· Major importers

· Assemblers
· IT associations

· KRA

· Mobile operators

· Secondary sources

· Association of mobile phone dealers

	Distributors
	Bodies selling EEE directly to consumers – Vendors, distributors and retailers


	· Modes of distribution

· Importance of 2nd hand market

· Importance of non-branded market


	· No. of retail shops

· Size of formal 2nd hand market

· Size of informal 2nd hand market
	· Brand EEE suppliers

· Formal 2nd hand EEE suppliers e.g. CFSK, CAI, Diamond systems

· Informal 2nd hand EEE suppliers
· Secondary sources

· CSK

	Consumers
	Bodies that consume EEE and discard them as waste when they have reached useful EOL


	· Modes of consumption

· Modes of disposal

· Access to new technology

· Awareness of social & environmental issues
	· PCs per 100 inh.

· E-waste in tons generated per capita

· Life span private vs life span corporate

· % EEE in business vs % EEE in govt

·  % EEE in large enterprises  vs % EEE in SMEs

· % EEE in homes vs % EEE in corporate
	· Private (HHs)

· E-Government

· Large enterprises

· SMEs
· Secondary sources

	Collectors
	Bodies that collect e-waste
	· Formal vs informal collectors

· Consumer pays or is paid for e-waste

· Any take back scheme

· Municipal collectors of waste generally?
	· E-waste collected per inhabitant

· Persons employed per ton collected

· No. of employees on e-waste collection
	· Formal collectors

· Informal collectors

· Kimathi Resource Centre

	Refurbishers
	All the repair units, service centres, etc, that extend the life time of equipments and feed the second hand market
	· Sector organization

· Degree of formality (registration, pays taxes, etc.)

· Interaction with other value-adding players
	· % of repairable e-waste

· Revenue per refurbished equipment

· Lifespan of refurbished equipment

· Average age of equipments to repair
	· Service centres

· Repair shops

· CFSK
· Kimathi Resource Centre

· ALIN business arm

	Recyclers
	Organizations dismantling, separating fractions, and recovering material from e-waste
	· Sector organization (formal/informal)

· E-waste re-cycling industry?

· Which fractions produced

· Disposal of non-valuable fractions
	· % formal vs % informal

· Persons/ton employed in re-cycling

· No. of fractions produced

· No. of fractions disposed of

· By-products per ton of e-waste

· Yearly tons handled by recyclers

· Gross annual revenue from recycling
	· Formal recyclers

· Informal recyclers
· Secondary sources

	Downstream vendors 
	Industries buying fractions (e.g. copper, plastics, metals, gold, etc.) produced by the recyclers


	· Industries that use materials from recycling

· Does material remain in informal market or is re-injected to formal economy?

· What gets exported and in what status?
	· % of raw materials from 1 ton of e-waste

· Usage of raw material

· Revenue per kg of materials sold
	· Formal vendors

· Informal vendors


	Final disposers
	Organizations in charge of final disposal of waste through incineration or landfilling
	· How is e-waste treated? Formal or informal (dump sites, open burning, etc.)

· Agencies in charge of solid waste disposal

· Restrictions on landfill space?

· Infrastructure for hazardous waste?
	· Available landfill volume in Kenya

· Tons/year of hazardous waste

· % of e-waste in municipal solid waste (e.g. Dandora)

· % formal vs. informal disposal
	· Formal

· Informal (e.g. dumping sites, open burning, etc.)

· Government

	Most affected communities
	Communities that have – by close neighbourship relations to collection points, refurbishment / recycling centres or disposal areas – key interests in the de-velopment of an e-waste management system, including creating business out of ewaste. This might include interests regarding the sector’s economic possibilities or interests in limiting soil, water and air pollution
	· Serious health risks to the community

· Quality of jobs compared to local alternatives at the same level of education

· Positive or negative influence on other social and economic activities
	· No. of high skilled jobs in e-waste

· No. of low skilled jobs in e-waste

· No. of cases of negative health impacts

· No. of cases of increased health risks (e.g. visible soil or air contamination)
	· Persons  from affected and non-affected communities

	Others
	Institutions with capacity to support implementation of an e-waste management system
	· Organizations active in solid waste management

· Organizations working with informal sectors

· International funding for e-waste

· Organizations implementing e-waste management
	· 
	· NGOs

· International bodies

· NEMA

· Ministry of Environment

	All
	
	· Positive and negative social impacts (5.2)

· Positive and negative environmental impacts (5.3)

· Positive and negative economic impacts (5.4)
	· 
	· All stakeholders


Annex 2 :  e-Waste Assessment Questionnaire

A.  General

1. Date: _____________________
Interviewer:_____________________________

2. Interviewee:___________________
Position:__________________________

3. Name of institution: _______________________________________________

4. Type of institution:

Government   FORMCHECKBOX 
    Private co.   FORMCHECKBOX 
     NGO   FORMCHECKBOX 

   International
 FORMCHECKBOX 
    Informal business   FORMCHECKBOX 

Other (Specify)  ………………………………………………………………..

5. Type of stakeholder (Please tick ():  

Importer 


 FORMCHECKBOX 



Supplier



 FORMCHECKBOX 

Assembler


 FORMCHECKBOX 



Distributor


 FORMCHECKBOX 

Corporate consumer

 FORMCHECKBOX 



Individual consumer

 FORMCHECKBOX 

Collector



 FORMCHECKBOX 



Refurbisher


 FORMCHECKBOX 

Recycler



 FORMCHECKBOX 



Downstream vendor

 FORMCHECKBOX 

Final disposer


 FORMCHECKBOX 





Other (Specify)  ………………………………………………………………..

6. Address:

	P.O. Box
	

	Code
	

	Location 
	

	Town
	

	District
	

	Province
	

	Telephone
	

	E-mail
	

	Fax
	

	Web site
	


7. Principal activity of the institution __________________________________

8. Number of employees and the age bracket: 

	
	10-20 Yrs
	21-30 Yrs
	31-40 Yrs
	41-50 Yrs
	Above 51

	Female
	
	
	
	
	

	Male
	
	
	
	
	

	Total
	
	
	
	
	


9. Is your institution ISO 14001
 certified?  

YES
 FORMCHECKBOX 


NO     FORMCHECKBOX 

10. What brand of computers (desktop) do you deal with?

IBM

 FORMCHECKBOX 



Dell

 FORMCHECKBOX 



HP/Compaq
 FORMCHECKBOX 

Others (Specify)
______________________________________________________________

11. What brand of Laptops (notebooks) do you deal with?

Toshiba
 FORMCHECKBOX 



Sony
 FORMCHECKBOX 



HP/Compaq
 FORMCHECKBOX 

IBM

 FORMCHECKBOX 



Dell
 FORMCHECKBOX 

Others (Specify)
______________________________________________________________

B.  ICT Importers, Suppliers, Assemblers and Distributors

12. Which products do you deal with? 
Desktop computers (PC)

 FORMCHECKBOX 



Notebook computers (Laptop)
 FORMCHECKBOX 

Monitors (CRTs)


 FORMCHECKBOX 



Printers



 FORMCHECKBOX 

Flat screens (LCDs)

 FORMCHECKBOX 



Photocopier


 FORMCHECKBOX 



Mobile phones


 FORMCHECKBOX 



Fax machines


 FORMCHECKBOX 



Modems



 FORMCHECKBOX 



UPS



 FORMCHECKBOX 

Others, specify ___________________________________________________________________________

13. How many equipment of the following types did you import or assemble in the last four years?

Equipment




2007

2006

2005

2004

Desktop Computers (PC)



_______
_______ 
_______
______

Notebook computers (Laptop)


_______
________
_______
_______

Monitors (CRTs)




_______
________
_______
_______

Flat screens  (LCDs)



_______
________
_______
_______

Mobile phones




_______
________
_______
_______

Printers





_______
________
_______
_______

Photocopier




_______
________
_______
_______

Fax machines




_______
________
_______
_______

Modems





_______
________
_______
_______

UPS





_______
________
_______
_______

Other, specify  




_______
________
_______
_______

14. How many of the imported or assembled equipment did you supply and distribute in the last four years?

Equipment




2007

2006

2005

2004

Desktop Computers (PC)



_______
_______

_______
______

Notebook computers (Laptop)


_______
________
_______
_______

Monitors (CRTs)




_______
________
_______
_______

Flat screens  (LCDs)



_______
________
_______
_______

Mobile phones




_______
________
_______
_______

Printers





_______
________
_______
_______

Photocopier




_______
________
_______
_______

Fax machines




_______
________
_______
_______

Modems





_______
________
_______
_______

UPS





_______
________
_______
_______

Other, specify 




_______
________
_______
_______

15. What percentage of your imported or assembled equipment is 2nd hand?

None

 FORMCHECKBOX 
 

Less than 10%
 FORMCHECKBOX 
 

10-20%

 FORMCHECKBOX 

20-30%

 FORMCHECKBOX 

 
30-50%

 FORMCHECKBOX 


50-70%

 FORMCHECKBOX 

70-80%

 FORMCHECKBOX 

 
80-90%

 FORMCHECKBOX 


 90-100%
 FORMCHECKBOX 

16. What percentage of your imported or assembled computers are clone computers?

None

 FORMCHECKBOX 
 

Less than 10%
 FORMCHECKBOX 
 

10-20%

 FORMCHECKBOX 

20-30%

 FORMCHECKBOX 

 
30-50%

 FORMCHECKBOX 


50-70%

 FORMCHECKBOX 

70-80%

 FORMCHECKBOX 

 
80-90%

 FORMCHECKBOX 


 90-100%
 FORMCHECKBOX 

17. How do you distribute your computer equipment?

Sell directly to customers


 FORMCHECKBOX 
 

Through appointed distributors

 FORMCHECKBOX 

Sell directly to retail outlet chains

 FORMCHECKBOX 

 


Others, specify ___________________________________________________________________________

18. How many retail outlets sell your computer equipment in Nairobi?  __________________________

19. What in your view is the proportion of the second hand market for computer equipment in Kenya? 

Less than 10%
 FORMCHECKBOX 
 

10-20%

 FORMCHECKBOX 
 

20-30%

 FORMCHECKBOX 

30-40%

 FORMCHECKBOX 

 
40-50%

 FORMCHECKBOX 


Over 50%
 FORMCHECKBOX 

20. What in your view is the proportion of non-branded (clone) market for computer equipment in Kenya? 

Less than 10%
 FORMCHECKBOX 
 

10-20%

 FORMCHECKBOX 
 

20-30%

 FORMCHECKBOX 

30-40%

 FORMCHECKBOX 

 
40-50%

 FORMCHECKBOX 


Over 50%
 FORMCHECKBOX 

21. Do you have a policy on Extended User Responsibility (EUR)? (a policy of re-owning /purchasing  equipment from consumers after equipment’s  EOL)   YES
 FORMCHECKBOX 


NO     FORMCHECKBOX 

22. If YES, please explain.

________________________________________________________________________________________

C.  Consumer (Government, private institutions, NGOs and individuals)

23. How many of the following new or second hand equipment do you have?
New

2nd hand

Computers accessories (including cables, cartridges, mouse, keyboard) 

_______
_______

Desktop computers (PC)




 

_______
_______

Notebook computers (Laptops)





_______
_______

Monitors (CRTs)







_______
_______

Flat screens (LCDs)






_______
_______

Printers








_______
_______

Telephones







_______
_______

Mobile Phones







_______
_______

Televisions







_______
_______

Photocopier







_______
_______

Fax Machines







_______
_______

Modems








_______
_______

Others, specif







_______
_______

24. Where did you acquire your equipment from? (Tick 2 of the most common)?

Retail outlet or shop




 FORMCHECKBOX 

General distributor




 FORMCHECKBOX 

Leased






 FORMCHECKBOX 

Formal 2nd hand market




 FORMCHECKBOX 

Informal 2nd hand market




 FORMCHECKBOX 

Others, specify ___________________________________________________________________________

25. What do you do with the equipment when it is no longer useful?

Store in own premises







 FORMCHECKBOX 

Sell as 2nd hand equipment






 FORMCHECKBOX 

Throw them away with general waste





 FORMCHECKBOX 

Give them to a recycler






 FORMCHECKBOX 

Donate to family, schools, employees, friends, etc.



 FORMCHECKBOX 

Return to the seller on a buy-back arrangement



 FORMCHECKBOX 

Give back at the store for a reduction on the price of a new equipment

 FORMCHECKBOX 

Disassembled to reuse some parts





 FORMCHECKBOX 

Others, specify ___________________________________________________________________________

26. Have you ever discarded any of the following equipment?





Computers accessories (including, cartridges, mouse, and keyboard) 

YES
 FORMCHECKBOX 


NO     FORMCHECKBOX 
Desktop Computers (PC)






YES
 FORMCHECKBOX 


NO     FORMCHECKBOX 

Notebook computers (Laptop)





YES
 FORMCHECKBOX 


NO     FORMCHECKBOX 

Monitors (CRTs)







YES
 FORMCHECKBOX 


NO     FORMCHECKBOX 

Flat screens (LCDs)






YES
 FORMCHECKBOX 


NO     FORMCHECKBOX 

Printers








YES
 FORMCHECKBOX 


NO     FORMCHECKBOX 

Telephones







YES
 FORMCHECKBOX 


NO     FORMCHECKBOX 

Mobile Phones







YES
 FORMCHECKBOX 


NO     FORMCHECKBOX 

Televisions







YES
 FORMCHECKBOX 


NO     FORMCHECKBOX 

Photocopier







YES
 FORMCHECKBOX 


NO     FORMCHECKBOX 

Fax Machines







YES
 FORMCHECKBOX 


NO     FORMCHECKBOX 

Modems








YES
 FORMCHECKBOX 


NO     FORMCHECKBOX 

UPSs








YES
 FORMCHECKBOX 


NO     FORMCHECKBOX 

Others (specify)  __________________________________________

YES
 FORMCHECKBOX 


NO     FORMCHECKBOX 

27. For how long did you possess the equipment before you discarded (became obsolete)?

1 month-1 year

 FORMCHECKBOX 


1-2 years
 FORMCHECKBOX 


2-3 years
 FORMCHECKBOX 

3-4 years

 FORMCHECKBOX 
  

4-5 years
 FORMCHECKBOX 


Over 5 years
 FORMCHECKBOX 

28. In what condition was the equipment when you discarded it?

Broken – unfixable

 FORMCHECKBOX 

Broken – fixable


 FORMCHECKBOX 

Working condition

 FORMCHECKBOX 

Other, specify _______________________________________________________________________

29. Do you keep inventories of the equipment you discard/dispose?

YES
 FORMCHECKBOX 


NO     FORMCHECKBOX 

28. What is your source of information on how to discard/dispose the equipment?

______________________________________________________________________________________________________________________________________________________________________________
30. Are you aware that some electronic parts may be profitably recycled?

YES
 FORMCHECKBOX 


NO     FORMCHECKBOX 

31. If the equipment was sold, who did you sell it to?

The scrap collector

 FORMCHECKBOX 

The 2nd hand market

 FORMCHECKBOX 

Others, specify ___________________________________________________________________________

32. Would you be ready to pay for your discarded equipment to be collected and recycled?

YES
 FORMCHECKBOX 


NO     FORMCHECKBOX 

33. Are you aware of any company that collects discarded e-waste for recycling?

YES
 FORMCHECKBOX 


NO     FORMCHECKBOX 

34. Does the company (waste collectors) come and pick-up waste at your door?

YES
 FORMCHECKBOX 


NO     FORMCHECKBOX 

35. If yes, do they buy the waste from you? At what percent of the cost price?

Less than 10%

 FORMCHECKBOX 

10-20%

 FORMCHECKBOX 


20-30%

 FORMCHECKBOX 

30-40%


 FORMCHECKBOX 

40-50%

 FORMCHECKBOX 


Over 50%
 FORMCHECKBOX 

36. If no, what process do you use to discard the e-waste equipment?  ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

37. Are you aware of what happens to the equipment you have discarded?

YES
 FORMCHECKBOX 


NO     FORMCHECKBOX 

38. Are you aware of the social and environmental consequences of discarded electrical and electronic equipment?

YES
 FORMCHECKBOX 


NO     FORMCHECKBOX 

39. What social consequences have you noticed of discarded electrical and electronic equipment?

________________________________________________________________________________________

40. What environmental consequences have you noticed of discarded electrical and electronic equipment?

________________________________________________________________________________________

41. Would you be ready to give away your e-waste for free? 

YES
 FORMCHECKBOX 


NO     FORMCHECKBOX 

42. If yes, with what conditions? (e.g. pick-up service, guarantee of proper disposal, etc.) Provide details

________________________________________________________________________________________________________________________________________________________________________________________________________________________

D.  E-waste Collectors 

43. How do you identify the e-waste to be collected?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

44. How do you do the actual e-waste collection?

Pick-up e-waste door to door?




 FORMCHECKBOX 




Have a common collection point




 FORMCHECKBOX 

Pick from garbage disposal gardens




 FORMCHECKBOX 

Send municipal collection lorries




 FORMCHECKBOX 

Others, specify 
________________________________________________________________

45. Under what financial arrangements do you collect e-waste?

Consumer pays
for collection of e-waste



 FORMCHECKBOX 




Purchaser pays
for the e-waste




 FORMCHECKBOX 

Others, specify 
________________________________________________________________

44.
Do you separate the general waste from E-waste?

YES
 FORMCHECKBOX 


NO     FORMCHECKBOX 

46. How many of your staff members are assigned the task of collecting e-waste? ________________

47. How many tons of computer waste did you collect in 2007? ________________

48. Is the way e-waste is currently collected convenient to you?

YES
 FORMCHECKBOX 


NO     FORMCHECKBOX 

49. If no, what can be improved?

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

50. After collecting the e-waste, what do you do with it?

Dismantle and sell as parts




 FORMCHECKBOX 

Repair and sell as 2nd hand (recycle)



 FORMCHECKBOX 

Deposit to a refurbishing firm



 FORMCHECKBOX 

Others, specify ___________________________________________________________________________

51. Have you and members of your organization undergone any training on E-waste collection and management?

YES
 FORMCHECKBOX 


NO     FORMCHECKBOX 

52. On average, how much money do you make per month from E-waste collection?

Less than 15,000
 FORMCHECKBOX 


15,100 – 30,000

 FORMCHECKBOX 
  
30,100 – 50,000

 FORMCHECKBOX 
  

50,100 – 100,000
 FORMCHECKBOX 
   

Over 100,000

 FORMCHECKBOX 
  

E.  E-Waste Refurbishers and Recyclers

53. Is the organization formally registered?

YES
 FORMCHECKBOX 


NO     FORMCHECKBOX 

54. How many staff do you have? ________________________

55. Which kind of processes takes place at this site? 

Dismantling

 FORMCHECKBOX 


Segregation 



 FORMCHECKBOX 

Cable stripping
 FORMCHECKBOX 

Shredding

 FORMCHECKBOX 


Precious metal recovery


 FORMCHECKBOX 
   


Separating fractions
 FORMCHECKBOX 
   

Recovering material from e-waste    

 FORMCHECKBOX 
  

Others, specify ___________________________________________________________________________

56. Describe how the refurbishing or re-cycling business is organized. _______________________________ 

____________________________________________________________________________________

57. Describe the type of interactions (formal or informal) you have with other refurbishers or re-cyclers. 

____________________________________________________________________________________

____________________________________________________________________________________

58. What equipment do you refurbish or recycle? (Tick where appropriate)


Desktop computers (PC)

 FORMCHECKBOX 



Notebook computers (Laptop)
 FORMCHECKBOX 

Monitors (CRTs)


 FORMCHECKBOX 



Printers



 FORMCHECKBOX 

Flat screens (LCDs)

 FORMCHECKBOX 



Photocopier


 FORMCHECKBOX 



Mobile phones


 FORMCHECKBOX 



Fax machines


 FORMCHECKBOX 



Printer cartridge refill

 FORMCHECKBOX 



Modem



 FORMCHECKBOX 

UPS



 FORMCHECKBOX 

Others, specify ___________________________________________________________________________

59. How many tons of e-waste did you collect in 2007? ____________________

60. What percentage of this was repairable e-waste?

Less than 10%

 FORMCHECKBOX 

10-20%

 FORMCHECKBOX 


20-30%

 FORMCHECKBOX 

30-40%


 FORMCHECKBOX 

40-50%

 FORMCHECKBOX 


Over 50%
 FORMCHECKBOX 

61. What percentage of the e-waste collected is disposed of?

Less than 10%

 FORMCHECKBOX 

10-20%

 FORMCHECKBOX 


20-30%

 FORMCHECKBOX 

30-40%


 FORMCHECKBOX 

40-50%

 FORMCHECKBOX 


Over 50%
 FORMCHECKBOX 

62. What was the average revenue per ton of refurbished or recycled equipment? _______________

63. What is the average age of refurbished equipment?

1 month-1 year

 FORMCHECKBOX 


1-2 years
 FORMCHECKBOX 


2-3 years
 FORMCHECKBOX 

3-4 years


 FORMCHECKBOX 
  

4-5 years
 FORMCHECKBOX 


Over 5 years
 FORMCHECKBOX 

64. What main products are produced from the refurbishment or recycling processes?

a).
______________________________________

b).
______________________________________

c).
_______________________________________

d).
______________________________________

e).
______________________________________

65. What protective measures, tools and equipment are given to staff to protect them from potential harmful chemicals and emissions?

 Gloves

 FORMCHECKBOX 


Face masks
 FORMCHECKBOX 


Overalls uniforms

 FORMCHECKBOX 

Boots (shoes)
 FORMCHECKBOX 




Others, specify  ___________________________________________________________________________

66. What key expertise is needed in the refurbishing or recycling business?

a).
____________________________

b).
____________________________

c).
____________________________

67. How many people are involved in the process?
___________________________

68. Visual assessment of the amount of material processed (kg per year; daily figures come in table input) Photos of site (e.g. overview,  storage area) ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

69. What do you do with the materials that are no longer useful?

Dispose off with other rubbish

 FORMCHECKBOX 

Keep in the store



 FORMCHECKBOX 

Burn




 FORMCHECKBOX 

Others, specify  ___________________________________________________________________________

70. Visual assessment of the environment in terms of gas emissions, dirty water etc.   (Condition of the buildings and vegetation around to be noted) ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


71. What should be done to implement proper recycling channels in Kenya?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

80.
On average, how much money do you make per month from E-waste recycling & refurbishing?

Less than 50,000

 FORMCHECKBOX 


50,100 – 100,000

 FORMCHECKBOX 
  
100,100 –200,000

 FORMCHECKBOX 
  

200,100 – 500,000

 FORMCHECKBOX 
   

 500,100 – 1,000,000
 FORMCHECKBOX 
   
Over 1,000,000

 FORMCHECKBOX 
  

G.  Downstream Vendors

72. When did you start the E-waste vendor business?
_______________________________

73. Are you a legally registered business entity (Formal organization)

YES
 FORMCHECKBOX 


NO     FORMCHECKBOX 

74. What parts/equipment/gadgets do you deal with?

Capacitors

 FORMCHECKBOX 


Transistors
 FORMCHECKBOX 


Batteries
 FORMCHECKBOX 

Network cables
 FORMCHECKBOX 


Others

 FORMCHECKBOX 
 

Others, specify ________________________________________________________________________

75. From where do you get the equipment parts/fractions?______________________________________

E-waste collectors

 FORMCHECKBOX 

Hardware shops

 FORMCHECKBOX 

E-waste recycler
 FORMCHECKBOX 

E-waste refurbisher

 FORMCHECKBOX 

Dumping site

 FORMCHECKBOX 



Others, specify ________________________________________________________________________

76. How do you use the parts/fractions?


Repair broken equipment

 FORMCHECKBOX 


Sell them as parts
 FORMCHECKBOX 

Make new products


 FORMCHECKBOX 




Others, specify ________________________________________________________________________

77. List three categories of your clients.

a) _____________________________________________________________________

b) _____________________________________________________________________

c) _____________________________________________________________________

78. On average what is the revenue per kg of materials sold?  ___________________________ ________

79. Where do you dispose the unusable materials? _____________________________________

H.  Final Disposers

80. What are the main materials that you dispose off? 

Plastic

 FORMCHECKBOX 


Metal
 FORMCHECKBOX 


Computer screen
 FORMCHECKBOX 



Laptop screen
 FORMCHECKBOX 


Mouse
 FORMCHECKBOX 


Keyboard

 FORMCHECKBOX 

Computer cables
 FORMCHECKBOX 


Mobile 
 FORMCHECKBOX 


Telephone headsets
 FORMCHECKBOX 

Modems

 FORMCHECKBOX 

Others (Specify)
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

81. Where do you dispose off the material?

Dump sites


 FORMCHECKBOX 


Throw away with normal waste

 FORMCHECKBOX 

Open burning

 FORMCHECKBOX 




Others, specify ________________________________________________________________________

82. How many tons do you dispose of in a year?  ______________________________________________

83. Have you undergone any training on E-waste disposal and management?

YES
 FORMCHECKBOX 


NO     FORMCHECKBOX 

84. In your view, does Kenya have infrastructure for hazardous waste disposal?

YES
 FORMCHECKBOX 


NO     FORMCHECKBOX 

I. More General Questions 

85. What is to your point of view the most important obstacles to proper recycling of electric and electronic 
equipment in Kenya? (Rank starting with the most important)

Costs 








 FORMCHECKBOX 

Lacking infrastructure and/or policy within your company


 FORMCHECKBOX 

Absence of recycling possibilities





 FORMCHECKBOX 

Lack of legislation




   


 FORMCHECKBOX 

Other








 FORMCHECKBOX 

86. How do you recruit the member of staff?

Advertise through print media

 FORMCHECKBOX 

Advertise through electronic media

 FORMCHECKBOX 

Referrals by friends


 FORMCHECKBOX 

Walk in looking for Jobs


 FORMCHECKBOX 

Look for volunteers and pay a  fee
 FORMCHECKBOX 



Others, specify ________________________________________________________________________

87. Are you aware about the environmental hazards caused by discarded electronic equipment?
YES
 FORMCHECKBOX 


NO     FORMCHECKBOX 

88. Are you aware that some hazardous fractions in e-waste need a special treatment in order to be safely disposed of? 

YES
 FORMCHECKBOX 


NO     FORMCHECKBOX 

89. Does your company have a policy for the management of e-waste?

YES
 FORMCHECKBOX 


NO     FORMCHECKBOX 

90. If yes, please share a copy with us.

A Copy available for sharing

 FORMCHECKBOX 


A Copy not available for sharing
     FORMCHECKBOX 

91. If not, does your company plan to adopt a policy of e-waste management?

YES
 FORMCHECKBOX 


NO     FORMCHECKBOX 

92. Do workers have the following?

Union 
 FORMCHECKBOX 


Medical Cover
 FORMCHECKBOX 

Flexible working hours
 FORMCHECKBOX 

Annual leave
 FORMCHECKBOX 

93. What are the key issues you would like included in the policy

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

94. Least five organizations that you think should take an active role in the management of e-waste from importation to the point at which they need to be discarded.

a).
_____________________________

b).
_____________________________

c).
_____________________________

d).
_____________________________

e).
____________________________

J. General Observations

95. What health and physical risks are workers exposed to from observation.
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

96. Is it obvious that the workers have undergone/use the following?

Mask and other protective gadgets
 FORMCHECKBOX 


Have undergone training on e-waste handling
 FORMCHECKBOX 

Others, specify ________________________________________________________________________

97. Describe the geographic setting of major e-waste treatment facilities and Sites. ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

98. Are the collection points, refurbishment, recovery or disposal sites located in or nearby populate areas or agriculture land?

YES
 FORMCHECKBOX 


NO     FORMCHECKBOX 

99. If yes: Describe the socioeconomic set-up of the settlement (economic basis, typical kind of housing-structure, population density (above / below local average), distance to e-waste treatment sites.________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

100. What  suggestions would you give for proper e-waste management based on this particular site as the researcher?  ____________________________________________________________________
Annex 3:  Interview results with e-waste policy makers 

Ministry of Environment and Natural resources

1. In your view, how is e-waste situation in Kenya

The E-waste programme has not been started, there is a concept paper. Short life goods such as TVs, Mobile, etc are still finding there way into the country. 
2. What effect is e-waste having to your ministry/institution?


No direct impact, because what is being done supposition, the accessories are 
finding there way into the waste stream and the treatment of solid waste is not 
good.  Open burning practiced is having a negative effect on the environment 

3. What are some of the opportunities of e-waste?    

People can do recycling, technology transfer, and disposable materials which can support other industries i.e. plastic poles

4. What are the negative effects of e-waste?

The ministry knows that some chemicals are getting into the environment, we do not treat waster properly, and another problem is the aesthetics.  Pollution of land and air is another concern.

5. What actions are being taken to benefit from the opportunities (if any) and minimize the negative effects (if any)?

The youth groups are encouraged to focus on e-waste through the CDF and get more involved.  The ministry donated KShs 500,000, which was a show that the government is serious on the matter. The minister has made a statement on the same.  The city council is promoting better waste management.  Discouraging open burning and encouraging separation of waste at source.

6. Do you have e-waste management policy in the ministry/institution?

No policy, one is being developed. 

7. If no, why is there no e-waste policy and do you see a need for one?  If there is, get a copy

E-waste is a new phenomenon that is beginning to affect people.  We are in the process of developing a policy to deal with it.

8. What is your general view of e-waste management in Kenya?

People have not come to grips with the general problem.  The vendors do not have serious problem yet since its small scale.  It is still treated as solid waste management.  Since it does not smell people, do not find it obnoxious 

9. Should the quality of imported computers and accessories (New & second-hand) be audited and regulated?  If yes, by who?  (NEMA/CCK/KEBS)

Under EMCA, we are not supposed to import end of life product.  We need a system to monitor waste from source.  All the authorities should regulate and NEMA should supervise

10. Which ministry/institution should be tasked with the responsibility of coming up with a national e-waste policy.

It has to be managed at Inter ministerial level.  There is a role for each, ministry trade, KEBS, NEMA under ministry of environment, Health in general as well as  public health.

11. What key issues should the national e-waste policy take into consideration  (At least 3)The Source, some countries have good environmental management programmes for waste, some countries have a history of dumping
· The Amount of refurbishment, some people are able to put  new batteries, some people do real good amount of refurbishment

· Type of product, some products has, a history of longevity, like the Chinese products

· The brand, some companies have indicated commitment ie Sony Erickson have given sound management waste, these should be encouraged.

· The environmental management for the importer

Interview with the Ministry of Health
1. In your view, how is e-waste situation in Kenya?

E-waste is an emerging challenge.  Currently, there is no capacity to deal with ewaste, all the ewaste is dumped at Dandora, which is a crude way of doing it.  We do realize there is a problem and possible health risks.  Alternatives should be explored just as done with the transformers which are shipped back to countries of origin especially Germany where they have the capacity.  

The ministry is decommissioning Dandora, to Ruai, where they will be controlled as a way forward (200 Acres).  There is going to be a transfer section in Kariobangi where there is 30 acres.  This is where separation is going to be done.  Waste will be compressed to form bales for ease of transportation. 

2. What effect is e-waste having to your ministry/institution?

Dust that gathers on the capacitors, cause problems health problems. Many ministries are calling for assistance on management.

3. What are some of the opportunities of e-waste?    What are the negative effects of e-waste?

The plastics can be recycled into pellets, the capacitors can be destroyed.  There are job opportunities and technology transfer.  The negative effects include pollution of the environment, land and water.  Incineration is done without gas cleaning leading to air pollution.  PCBs deplete the ozone layer.

4. What actions are being taken to benefit from the opportunities (if any) and minimize the negative effects (if any)?

In the short-term stockpile is just piling.  In the long-term a controlled station where everything will be sorted out and recycled shall be established. The ministry is also advising people not to destroy.  

5. Do you have e-waste management policy in the ministry/institution?

There is a waste management plan.  The ministry in collaboration with other stakeholders is in the process of coming up with a policy.  The stakeholders include UNEP, Cleanup Production Centre and Moi University.   The ministry is however guided by health care waste management plan and health care waste management policy and guidelines.

6. If no, why is there no e-waste policy and do you see a need for one?  If there is, get a copy

7. What is your general view of e-waste management in Kenya?

It is a challenge mainly because we do not have the funding and technology is an issue.  It is an issue that the country can address; it is not out of hand at the moment 

8. Should the quality of imported computers and accessories (New & second-hand) be audited and regulated?  If yes, by who?  (NEMA/CCK/KEBS)

Certainly, because of the lifespan, short life should be discouraged because it is e-waste almost immediately.  The government should offer subsidy.  The polluter pays principal (KEBS is the standard body who should regulate).  In terms of subsidy it is KRA Government subsidy on long life high quality electronic equipment. 

9. Which ministry/institution should be tasked with the responsibility of coming up with a national e-waste policy. 

NEMA is a coordinating body.  The ministry of Health, like the one on medical care should also play a role.

10. What key issues should the national e-waste policy take into consideration  (At least 3)

· Equipment lifespan and quality 

· Separation at source to capture the e-waste

· Recycling opportunities 

· Efficiency and effectiveness of the final disposal of e-waste.

· Depending on the disposal, it should take care of air, water and land pollution.
Annex 4:  Summary of relevant laws 

THE ENVIRONMENTAL MANAGEMENT AND CO-ORDINATION ACT, 1999 No 8 of 1999 

83. The Authority may establish additional procedures for the application and grant of any licence under this Act and impose such conditions as it may deem appropriate. 

84. The Authority may, in writing, cancel any emission licence:- 

(a) if the holder of the licence contravenes any provisions of this Act or of any regulations made under it; 

(b) if the holder fails to comply with any conditions specified in the licence; or 

(c) if the Authority considers it in the interest of the environment or in the public interest so to do; 

85. The Authority shall maintain a register of all emission licences issued under this Act. The register shall be a public document and may be inspected at reasonable hours by any person on the payment of a prescribed fee. 

86. The Standards and Enforcement Review Committee shall, in consultation with the relevant lead agencies, recommend to the Authority measures necessary to:- 

(1) identify materials and processes that are dangerous to human health and the environment; issue guidelines and prescribe measures for the management of the materials and processes identified under subsection (1); 

(2) prescribe standards for waste, their classification and analysis, and formulate and advise on standards of disposal methods and means for such wastes; or 

(3) issue regulations for the handling, storage, transportation, segregation and destruction of any waste. 

87.(1) No person shall discharge or dispose of any wastes, whether generated within or outside Kenya, in such manner as to cause pollution to the environment or ill health to any person. 

(2) No person shall transport any waste other than – 

(a) in accordance with a valid licence to transport wastes issued by the Authority; and 

(b) to a wastes disposal site established in accordance with a licence issue by the Authority. 

(4) No person shall operate a wastes disposal site or plant without a licence issued by the Authority. 

(5) Every person whose activities generate wastes shall employ measures essential to minimize wastes through treatment, reclamation and recycling. 

(6) Any person who contravenes any provisions of this section shall be guilty of an offence and liable to imprisonment for a term of not more than two years or to a fine of not more than one million shillings or to both such imprisonment and fine. 

88.(1) Any person intending to transport wastes within Kenya, operate a wastes disposal site or plant or to generate hazardous waste, shall prior to transporting the wastes, commencing with the operation of a wastes disposal site or plant or generating hazardous wastes, as the case may be, apply to the Authority in writing for the grant of an appropriate licence. 

(2) A licence to operate a waste disposal site or plant may only be granted subject to the payment of the appropriate fee and any other licence that may be required by the relevant Local Authority. 

(3) Where the Authority rejects an application made under this section, it shall 

within twenty one days of its decision, notify the applicant of the decision specifying the reasons thereof. 

89. Any person who, at the commencement of this Act, owns or operates a waste disposal site or plant or generated hazardous waste, shall apply to the Authority for a licence under this Part, within six months after the commencement of this Act. 

90. The Authority may apply to a competent court for orders compelling any person to immediately stop the generation, handling, transportation, storage or disposal of any wastes where such generation, handling, transportation, storage or disposal presents an imminent and substantial danger to public health, the environment or natural resources. 

91.(1) The Standards and Enforcement Review Committee shall, in consultation with the relevant lead agencies, recommend to the Authority standard criteria for the classification of hazardous wastes with regard to determining – 

(a) hazardous waste; 

(b) corrosive waste; 

(c) carcinogenic waste; 

(d) flammable waste; 

(e) persistent waste; 

(f) toxic waste; 

(g) explosive waste; 

(h) radioactive waste; 

(i) wastes, reactive otherwise than as described in the forgoing paragraphs of this subsection; 

(j) any other category of waste the Authority may consider necessary. 

(2) The Authority shall, on the recommendation of the Standards and Enforcement Review Committee issue guidelines and regulations for the management of each category of hazardous wastes determined under subsection (1). 

(3) No person shall import into Kenya any hazardous waste falling under any category determined under subsection (1). 

(4) No hazardous waste shall be exported to any country from Kenya without a valid permit granted by the Authority and written consent given by a competent authority of the receiving country. 

(5) No hazardous waste shall be transported within or through Kenya without a valid permit granted by the Authority. 

(6) Any person who contravenes any provision of this section or who withholds, falsifies or otherwise tampers with information relating to trafficking in hazardous or other waste shall be guilty of an offence and liable to imprisonment for a term of not less than two years or to a fine of not less than one million shillings or to both such imprisonment and fine. 

(7) A person found guilty under subsection (6) shall be responsible for the removal of the waste from Kenya and for its safe disposal. 

92. The Minister may, on the advice of the Authority make regulations prescribing the procedure and criteria for – 

(a) classification of toxic and hazardous chemicals and materials in accordance with their toxicity and the hazard they present to the human health and to the environment; 

(b) registration of chemicals and materials; 

(c) labelling of chemicals and materials; 

(d) packaging for chemicals and materials; 

(e) advertising of chemicals and materials; 

(f) control of imports and exports of toxic and hazardous chemicals and materials permitted to be so imported or exported; 

(g) distribution, storage, transportation and handling of chemicals and materials; 

(h) monitoring of the effect of chemicals and their residue on human health and the environment; 

(i) disposal of expired and surplus chemicals and materials; and 

(j) restriction and banning of toxic and hazardous substances and energy. 
93.(1) No person shall discharge any hazardous substance, chemical, oil or mixture containing oil into any waters or any other segments of the environment contrary to the provisions of this Act or any regulations thereunder. 

(2) A person who discharges a hazardous substance, chemical, oil or a mixture containing oil into any waters or other segments of the environment contrary to subsection (1) commits an offence. 

(3) A person convicted of an offence under subsection (2) shall, in addition to any other sentence imposed by the court:- 

(a) pay the cost of the removal of the hazardous substance, chemical, oil or a mixture containing oil including any costs which may be incurred by any Government agency or organ in the restoration of the environment damaged or destroyed as a result of the discharge; and 

(b) the costs of third parties in the form of reparation, restoration, restitution or compensation as may be determined by a competent court on application by such third parties. 

(4) The owner or operator of a production or storage facility, motor vehicle or vessel from which a discharge occurs contrary to this section shall mitigate the impact of the discharge by – 

(a) giving immediate notice of the discharge to the Authority and other relevant Government officers; 

(b) immediately beginning clean-up operations using the best available clean-up methods; 

(c) complying with such directions as the Authority may, from time to time, prescribe. 

(5) Where the owner or operator of a production or storage facility, motor vehicle or vessel has refused, neglected and/or failed to take the mitigation measures prescribed in subsection (4), the Authority may seize the production or storage facility, motor vehicle or vessel. 

(6) Where the owner or operator fails to take the necessary measures under subsection (4) after the passage of a reasonable time not exceeding six months in all the circumstances, the Authority may, upon an order of court, dispose of the production or storage facility, motor vehicle or vessel to meet the costs of taking necessary measures under subsection (4) and other remedial and restoration measures. 

(7) The Court in convicting a person of an offence under this section shall take into account the measures taken by that person to comply with subsection (4)
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� ISO 14001 is an internationally accepted standard that sets out how you can go about putting in place an effective Environmental Management System (EMS). The standard is designed to address the delicate balance between maintaining profitability and reducing environmental impact





