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Abstract

The use of ICTs in developing countries has grown significantly since the start of the 21st century (ITU
2012), driven on by encouraging evidence and literature that associates ICTs with various aspects of eco-
nomic and social development (UNCTAD 2011). However, ICT equipment, which is supposed to help de-
veloping countries improve education and stimulate economic growth may undermine the sustainability
of ICT use, and have negative impact on human health, and the environment, if not addressed. The envi-
ronmental concerns regarding e-waste stem from the hazardous elements and compounds that can be
found in everyday e-waste. These compounds are known to have adverse impacts on the health of the
environment and all living beings. Most developing countries, including Nigeria, have neither a well-es-
tablished system of disposal of e-waste nor a legislation dealing specifically with e-waste and a lax en-
forcement of existing laws dealing with general waste management. (Nnrom and Osibanjo, 2008) The
aim of this paper is to discuss a theoretical framework which will be used as a ‘sensitizing device’ for a
qualitative study of the issues and challenges associated with-waste policy formulation and implementa-
tion process in Edo state, Nigeria.(Myers, 1977).

Key words: Policy development, environmental impact, ICT waste management and Developing coun-
tries.
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Introduction

E-waste management in developing countries is a growing and challenging problem. This is primarily due
to a lack of infrastructure (Ditka et al.,2008), but also a lack of adequate policy and policy implementation
processes (Widmer et al, 2005) to ensure that e-waste are discarded properly without causing threat to the
environment and the health of people. Nigeria, like many developing countries, is faced with huge chal-
lenges in the management of Waste Electrical/ Electronic Equipment (WEEE), which are either internally
generated or imported. The problem of illegal importation of e-waste has become a source of concern be-
cause of the high volume containers of unusable ICT equipment arriving monthly through Lagos port with
an average 400,000 second hand or scrap PCs. (Puckett et al., 2008; Brigden et al., 2005; Deutsche, 2007;
Cobbing, 2008)

The aim of this paper is to discuss a theoretical framework, which will be used as a ‘sensitizing device’ (Klein
& Myers, 1999) that was built for a qualitative study of the issues and challenges associated with-waste
policy formulation and implementation process in Edo state, Nigeria. The paper addresses the following
research question:

What are the issues and challenges associated with e-waste policy process in Edo state?

Our paper uses Stewarts (1998) view of the policy process; “The policy process defines how the multitudes
of demands are translated into the outputs that meet these demands” (Stewart, 1998, p 106). The policy
process by this definition articulates the approaches, systems and mechanisms that delimits how demands
expressed in the form of needs and aspiration of citizens would be satisfied through public or private inter-
ventionism. The policy process is subsequently not an action confined to the public sector only, but to or-
ganizations and institutions not under the umbrella of the government.

The next section presents the theoretical framework developed for the study. We then follow our presenta-

tion of the framework with a grounding of this model in the context of Edo State and the Nigerian environ-
ment. Finally, the paper concludes by discussing implications of the model in the context studied.
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A Theoretical Framework for E-Waste Policymaking and
Implementation

The model shown in Figure 1 was developed with a view to gain an understanding of the challenges and
issues in e-waste policy formation process in Edo State. It is a “sensitizing device” (Klein & Myers, 1999)
that allows us to develop some ideas about the research question and concepts that might be helpful for that
question. It considers policy cycles and processes, policy types and characteristics, policy implementation,
e-waste sources and e-waste characteristics. Legislative factors, National policy, economic issues and tech-
nical issues were also taken into consideration.
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Figure 1. A Theoretical Framework for E-Waste Policymaking and Implementation

Policy cycle / process

Policy cycle is a guide, or heuristic, for policy development; it ' brings a system and a rhythm to a world that
might otherwise appear chaotic and unordered' (Althaus et al., 2013, p. 32). The policy cycle, or sequenced
policy process, was initially proposed in the seminal work of Lasswell (1951), and subsequently adopted by
others (Brewer, 1974; Jenkins, 1978; Brewer and deLeon, 1983; and deLeon, 1999). Howlett and Ramesh
had a similar cycle but with more steps: agenda setting (problem recognition), policy formulation (proposal
of a solution), decision-making (choice of a solution), policy implementation (putting the solution into ef-
fect), and policy evaluation (monitoring results) (Howlett and Ramesh, 1995, p.10). Bridgman and Davis
(1998) advocate an eight-step “Australian Policy Cycle”: identify issues; policy analysis; policy instruments;
consultation; coordination; decision; implementation; and evaluation.

Hogwood and Gun (1994) also envisage a similar cycle: issue search or agenda setting, issue filtration, issue

definition, forecasting, setting objectives and priorities, options analysis, policy implementation, evaluation
and review, and policy maintenance, succession or termination.
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The literature proposes several different theoretical frameworks to describe the policy process. Although no
single framework claims to describe the process completely in all cases, most frameworks try to provide
useful descriptions of certain aspects of the process.

To provide a conceptual framework to guide the examination of the policy process in this paper, the follow-
ing categories or stages are employed. Some illustrative questions are included.

Problem identification and agenda setting

There is an infinite number of environmental issues that could reach the agenda of decision makers. Polit-
ical scientists have been quite active in researching the process by which issues gain ascendancy as they
compete for the limited attention of policy makers (Kingdom, 1984; Dearing and Rogers, 1996; Downs,

1972).

The focus here is on how the problems that may become the targets of public policies are identified and
specified. Why only some problems, out of all that exist, receive consideration by policy-makers requires an
examination of agenda setting; that is, how governmental bodies decide what problems to address. What is
a public problem? Why does some condition or matter become a public problem? How does a problem get
on a governmental agenda? Why do some problems not achieve agenda status?

Formulation

Policy formulation refers to the development of proposed courses of action for dealing with public prob-
lems. Existing studies of the policy process in several countries show that policy making is a complex exer-
cise which involves a large number of actors (Lindblom , in Richardson and Baldwin, 1976:127). This en-
compasses the creation, identification, or borrowing of proposed courses of action, often called alternatives
or options, for resolving or ameliorating public problems Richardson and Baldwin (1976) raise so interest-
ing questions, such as: Who participates in policy formulation? How are alternatives for dealing with a
problem developed? Are there difficulties and biases in formulating policy proposals?

Adoption

This involves deciding which proposed alternative, including taking no action, will be used to handle a prob-
lem. In Nigerian legislatures this function is performed by majorities. How is a policy alternative adopted
or enacted? What requirements must be met? Who are the adopters? What is the content of the adopted
policy? (Anderson, (1975)

Implementation

The policy-implementation phase has always taken a back seat to the policy-formulation phase of the policy
cycle. This is understandable because the public perceives the major policy battle as being fought over de-
fining the policy itself. Ingram and Mann (1980) maintain that implementation is so difficult to achieve that
we should actually be surprised when there is any positive accomplishment arising from the policy itself.
Administrative agencies are seen as the front-line organizations for implementation because they are
charged with the responsibility of carrying out the dictates of policy. However, expertise, to some extent, is
located within administrative/regulatory bodies, and these organizations also rely heavily on outside ex-
perts as well.

Evaluation

Anderson,(2003) stated that policy evaluation entails activities intended to determine what a policy is ac-
complishing, whether it is achieving its goals, and whether it has other consequences. Who is involved?
Who is advantaged and disadvantaged by a policy? What are the consequences of policy evaluation? Are
there demands for changes in or repeal of the policy? Are new problems identified? Is the policy process
restarted because of evaluation? Within this simplified framework, the formation and implementation of
policies are seen as political in that they involve conflict and struggle among individuals and groups, officials
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and agencies, with conflicting ideas, interests, values, and information on public-policy issues. The envi-
ronmental arena is no exception to the general rule. Davies and Mazurek (1998) state that full evaluations
of environmental policies are all too rare.

Policy Types and Characteristics

Policy types are defined as distributive, regulatory, self-regulatory, or redistributive by (Lowi, 1964). This
typology differentiates policies by their effect on society and the relationships among those involved in pol-
icy formation. Distributive policies involve allocation of services or benefits to particular segments of the
population—individuals, groups, corporations, and communities. Redistributive policies involve deliberate
efforts by the government to shift the allocation of wealth, income, property, or rights among broad classes
or groups of the population, such as haves and have-nots, proletariat and bourgeoisie. The usual pattern in
redistributive policy shifts resources from haves to have-nots. Self-regulatory policies involve restricting or
controlling some matter or group. Self-regulatory policies are usually more controlled by the regulated
group as a means of protecting or promoting the interests of its members (Lowi 1964). Charities would be
a good example of this.

Regulatory policies impose restrictions or limitations on the behaviour of individuals and groups, and it is
in this category that e-waste policy falls. The formation of regulatory policy usually features conflict between
two groups or coalitions of groups, with one side seeking to impose some sort of control on the other side,
which customarily resists, arguing either that control is unnecessary or that the wrong kind of control is
being proposed. Amid this opposition, regulatory decisions involve clear winners and losers, although the
winners usually get less than they initially sought. For example, Lowi (1964) points out that when the win-
ners are public interest groups, they may not gain direct material benefits from policies which, like the Clean
Air Act, provide broad social benefits. It is often difficult, however, to identify all the purposes and conse-
quences of regulatory policies. Regulatory policies take several forms. Some regulatory policies set forth
general rules of behaviour, directing that actions be taken or commanding that others not be taken. Laurid-
sen and Jorgensen (2010) argue in their paper that a transition or life cycle approach should be taken for
e-waste policies.

Policy Implementation

The implementation of significant policy change in any country is challenging, but for developing countries,
implementing major policy shifts poses special challenges. Policy implementation takes different shapes
and forms in different cultures and institutional settings. This point is particularly important in an era in
which processes of ‘government’ have been seen as transformed into those of ‘governance’ (Hill and Hupe,
2002, p1).Implementation literally means carrying out, accomplishing, fulfilling, producing or completing
a given task. The founding fathers of implementation, Pressman and Wildavsky (1973) define it in terms of
a relationship to policy as laid down in official documents. Policy implementation is not necessarily a co-
herent, continuous process; instead, it is frequently fragmented and interrupted. Policy change often re-
quires difficult changes in the supporting stakeholder coalition, changes in the structures and rules of fa-
miliar institutions, and new patterns of interaction (Ayee, 1994; Mazmanian and Sabatier, 1989; White,
1990). Policy implementation is often multidimensional, fragmented, and unpredictable. The Implement-
ing Policy Change Project has developed a framework that divides policy implementation into six tasks,
some similar to the components of the Policy Circle (USAID, 2000). The six tasks are legitimization, con-
stituency building, resource allocations, organizational structure, mobilizing action and monitoring impact
(Cross et al., 2001).

E-Waste Sources

E-waste sources in Nigeria falls into two categories. Internally generated or through material flow of the
large import of second hand goods.
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E-waste generation

E-waste is either internally generated or imported from other countries, however, the main sources of e-
waste in Nigeria are; waste electronic products from households such as refrigerators, electrical irons, elec-
trical fans, televisions, vacuum cleaners, toasters, blenders, water heaters, DVD and VCRs, stereo players
etc. (BAN, 2005). E-waste is also generated from waste electronic products from government institutions
and private enterprises, such as photocopiers, fax machines, computers, telephones etc. Also contributing
to the e-waste stream are defective electronic products (known as defective imports) found among the elec-
tronic products imported into Nigeria. Used electrical electronic (EE) products imported into Nigeria as
second hand goods, and charitable gifts, either have a short life span, or are already damaged goods. Other
e-waste sources include wastes shipped into Nigeria by developed countries, pursuant to agreements be-
tween countries wherein the latter promises aid, money or the execution of a project within the territory of
the recipient nation (Aniyie, 2009). Because of the high costs of safer recycling processors, developed coun-
tries have found it convenient to ship their e-waste to developing countries, where regulations are lax, and
labour is cheap (Puckett et al., 2012).

Material flow

Most of the consumed EEE is imported into Nigeria, while there are only some assembling companies. In
2010 import statistics indicate that the share between new and used EEE was about 50%/50%, i.e. 500,000
of new EEE and 500,000 of used EEE imported into Nigeria

E-Waste Characteristics

The rapidly growing quantity of e-waste and the hazards in e-waste are two primary characteristics which
makes e-waste a challenging crisis.

The Health and pollution hazard of e-waste

E-waste contains more than 1000 different substances, many of which are toxic, such as lead, mercury,
arsenic, cadmium, selenium, hexavalent chromium, and flame retardants that create dioxins emissions
when burned. About 70 % of the heavy metals (mercury and cadmium) in US landfills come from electronic
waste. Consumer electronics make up 40 % of the lead in landfills. These toxins can cause brain damage,
allergic reactions and cancer (Puckett and Smith, 2002).

Disposal

When e-waste is disposed of or recycled without any controls, there are predictable negative impacts on the
environment and human health .E-waste contains considerable quantities of valuable materials such as
precious metals. For instance, discarded batteries, air conditioners and refrigerators when dumped in land-
fills produces hazardous substances like mercury and Chlorofluorocarbon (CFC) which leaches the soil min-
erals; contaminating and polluting the groundwater in the process (Dipankar, 2009).

Recycling

Most developing countries including Nigeria have neither a well-established system for separation, storage,
collection, transportation, and disposal of waste nor the effective enforcement of regulations relating to
hazardous waste management (Mundada et al., 2004).They do not have legislation dealing specifically with
e-waste, and there is lax enforcement of existing laws dealing with general waste management. Formal re-
cycling of e-waste using efficient technologies and state-of-the-art recycling facilities are rare. As a result
electronic wastes are managed through various low-end management alternatives such as disposal in open
dumps, backyard recycling and disposal into surface water bodies (Furter, 2004). The main components of
interest for recyclers are materials containing copper (wires and cables, CRT yokes), steel (internal com-
puter frames, power supply housings, printer parts), plastics (housings of computers, printers, faxes,
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phones, monitors), aluminum (printer parts), printer toners and printed circuit boards. There is no inte-
grated framework regarding the monitoring and management of toxic and hazardous materials and wastes
in these countries.

Safety

Emissions from informal recycling activities have already been assessed in many studies (Septlveda et al.
2010) and their impacts on the environment (Nnorom et.al 2010) and health are evident. Major impacts
from current recycling practices in West Africa result mainly from the processes of dismantling, material
recovery and final disposal.

The practices used in developing countries to extract valuable components often exacerbate pollution by
creating hazardous chemicals and additional pollution. For instance, open fires burn in relatively low tem-
peratures in comparison with incinerators and the release of pollutants is significantly higher (Mvo Plat-
form & Good Electronics, 2009). Increased levels of polychlorinated biphenyls (PCBs) and polybrominated
diphenyl ethers (PBDEs) found in breast milk samples in Accra, Ghana, were also linked to informal e-
waste recycling activities (Asante et al. 2011).

Grounding the theoretical model in the context of the Study — Nigeria

The theoretical model has attempted to describe the various issues and concepts that will underpin the
study. This section considers the external factors of the context of the study in the form of legislative factors,
technical and cultural factors.

Legislative factors

Loewenberg (1995:736) conceptualizes legislatures as “assemblies of elected representatives from geo-
graphically defined constituencies, with lawmaking functions in the governmental process”. In the same
vein, Jewell (1997) identified two features that distinguish legislatures from other branches of government.
He opines that legislatures have formal authority to pass laws, which are implemented and interpreted by
the executive and judicial branches and their members normally are elected to represent various elements
in the population. Legislative influence over policy range from its initiation and formulation to its imple-
mentation, control and review.

The legislature in Nigeria is bicameral at the federal level, unicameral in the states and has the constitu-
tional role to make inputs into public policy such as environmental and e-waste policies (Anam-Ndu 2003).
Though the legislatures at the national and state levels legislate on distinct issues, they follow the same
procedures. However, where there is a conflict the federal legislature has overriding jurisdiction.

National policy

Under the Nigerian constitution, the federal government is responsible for the overall direction and lead-
ership in policy making planning process from the formulation stage through the implementation and eval-
uation stages. In a developing nation like Nigeria, public policy is very critical to aid development. In the
Nigerian context however, more often than not public policies are made but lack implementation just like
some of the environmental policies.

The National Environmental Standards and Regulations Enforcement Agency (NESREA), has the respon-
sibility for the protection and development of the environment, biodiversity conservation and sustainable
development of Nigeria's natural resources in general .NESREA is also responsible for environmental tech-
nology, including coordination, and liaison with, relevant stakeholders within and outside Nigeria on mat-
ters of enforcement of environmental standards, regulations, rules, laws, policies and guideline(Be-
nebo,2009).
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Economic issues

For emerging economies, material flows from e-waste imports not only offer a business opportunity, but
also satisfy the demand for cheap second hand electrical and electronic equipment (Widmer et al., 2005).
The e-waste sector provides thousands of people with jobs, in spite of the health and environmental risks
the operations pose. In developing countries, e-waste is mainly recovered by informal individual brokers,
or street hawkers and then resold to small-scale dismantling plants or household work-sheds for environ-
mentally unsound recycling or disposal, which has provided employment to many labourers. Unfortunately
most of the participants in this e-waste management system, motivated by the profits from e-waste recy-
cling and disposal, are not aware of the environmental pollution and health hazards to residents and work-
ers caused by e-waste (Osibanjo O., Nnorom I.C.(2007).

Technical issues

In the developing countries, inappropriate and crude techniques are adopted in material recovery from e-
waste. This has four major effects: Low recovery of materials; recovered materials are often heavily con-
taminated, Crude recovery techniques result in environmental contamination (Septlveda et al. 2010), Neg-
ative impacts on the health of workers and nearby residents (Schluep et al., 2009).

Widmer et al., 2005 stated that lack of funding, infrastructure and technical skills was a major factor in
dealing with the volume of hazardous e-waste in developing countries.

Discussion and Conclusion

This paper provided a synthesis of literature on policy cycle / process, policy types and characteristics, e-
waste sources, e-waste characteristics and policy implementation, in order to bring these concepts to bear
on the e-waste policy development process in Edo state Nigeria. In particular it was identified that the policy
process cycle could be useful in guiding the e-waste policy making process. The work of Griddle and Thomas
(1991) on the political economy of reform in developing countries is one from which several other authors
quote. Based on an analysis of policy and organizational reform in recent decades from several developing
countries, they propose a multivariate framework for understanding the emergence, discussion, implemen-
tation and sustainability of policy reform in developing countries. This seems a sensible view of the context
of policy development in the e-waste area.

The model presented in this paper is a “sensitizing device” designed to assist thinking about a better policy
and implementation process to reduce the dangers and pollution of e-waste in Edo state, Nigeria.

This paper has shown that the lack of suitable e-waste policy and implementation of existing legislation
contributing to high level of e-waste waste pollution caused in Edo state, Nigeria.

At the time of writing, the Edo state ministry of environment had no formal policies or strategies that en-
compassed e-waste; nor do they have a wider green ICT policy or environmental management system.

As previously stated, most developing countries, including Nigeria have neither a well-established system
for separation, storage, collection, transportation, and disposal of waste nor the effective enforcement of
regulations relating to hazardous waste management (Mundada et al., 2004). Edo state does not have leg-
islation dealing specifically with e-waste, and there is lax enforcement of existing laws dealing with general
waste management. Formal recycling of e-waste using efficient technologies and state-of-the-art recycling
facilities are rare. As a result, electronic wastes are managed through various low-end management alter-
natives such as disposal in open dumps, backyard recycling and disposal into surface water bodies (Furter,
2004). As such, the development of policy for e-waste in Edo State and other developing country environ-
ments remains a challenge.
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