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ABSTRACT
The management of solid waste continues to be a problem in Nairobi City County as well as
other major urban centres in Kenya. The amount of waste generated in Nairobi has for a long
time outstripped the City County government of Nairobi’s handling capacity and has seen entry
of both formal and informal private companies in the management of municipal waste, whose
focus, like that of the City County government of Nairobi has been restricted to the collection of
unsorted waste from neighbourhoods and business areas around Nairobi and transfer of this
waste to open landfills. Current policy trends drawing from the need to transition to a circular
economy point towards ISWM whose point of departure is the source separation of wastes. This
study deployed the contingent valuation method to establish the willingness to pay for waste
separation by the households in Langata Sub County. 183 households, identified through a
stepwise application of stratified random sampling and simple random sampling were
interviewed using a CV questionnaire. The determinants of this willingness to pay was
established using regression analysis. The results revealed that households were willing to pay
Kshs 372 per month for waste separation which is higher than the average monthly charge of
Kshs 202 they were paying. Households further stated willingness to pay an average of Kshs 587
for 3-way waste separation bins. The willingness to pay for waste separation of households is
higher than the current monthly payments for waste collection and is significantly related to sex
of household head, household expenditure on water, current payments for waste collection and
household expenditure on rent. The results also reveal that the demand for separation of
household wastes depends on the type of housing or residential ownership. The study
recommends an immediate roll out of the Nairobi City County ISWM plan and further
recommends that the WTP values be used to be used to determine service charges for collection
of separated waste and also to design of fiscal policy measures and development control
regulations to ensure social inclusion and equality as well as effectiveness in the delivery of solid

waste collection and management services.
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CHAPTER ONE:INTRODUCTION

1.1 Background Information

Population growth and rapid urbanization as well as increased consumption have resulted into
a big increase in the amount of municipal solid waste! generation globally. In urban areas,
lifestyle changes and changes in consumption, including but not limited to the utilisation of
products made from non-biodegradable raw materials have significantly compounded this
problem (IUCN, 2009). Solid waste presents a severe environmental problem in many urban
areas in the developing world (UN-HABITAT, 2010). Every year, the world’s urban areas
generate about 2.01 billion tons of waste. About 33 per cent of this waste is not managed in an
environmentally appropriate manner (Kaza et al., 2018). UNDESA (2018) projections indicate
that the number of urban residents is growing by close to 60 million per year and that in the
year 2050, about 68 per cent of the world’s population will live in urban areas. In this rapidly
urbanising global society, city and other urban authorities will continue to contend with the

management of solid wastes as one of their key challenges.

The quantities of waste produced by low income countries is expected to increase threefold by
2050 (Kaza et al., 2018). More than a third (37 per cent) of the waste produced globally
currently ends up in one type of landfill or another; eight per cent ends up in a sanitary landfill
while open dumping accounts for about one third of the waste. Only 19 per cent is recovered
through either recycling or compositing. A further 11 per cent is disposed through incineration.
The sound treatment or disposal of waste such as that that in controlled landfills or more
stringently operated facilities remains largely a preserve of high and upper middle income
countries. Low income countries account for 93 per cent of waste that is dumped openly with
high income countries accounting for only two per cent of such. While the highest of proportion
of waste in upper middle income countries ends up in controlled countries, this rate decreases
to 39 per cent in high income countries in which approximately 35 per cent of waste collected
is either recycled or composted depending on their attributes and technical capacities while
about a fifth to incineration, especially in high income countries with limited land. Owing to
the widespread capacity handicaps associated with the management of solid wastes in many

cities and urban areas in Africa, the open combustion of solid waste is a common occurrence.

! Municipal solid waste “Municipal solid waste” (MSW) is a term usually applied to a heterogeneous collection of wastes
produced in urban areas, the nature of which varies from region to region (UNEP 2005). A large proportion of this waste
originates from households, while other sources included businesses, offices and other public and private institutions.
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Whereas there are no reliable emission inventories African cities, the open burning is estimated
to be a major contributor to urban air pollution. In Nairobi, most of the waste collected from
points of generation ends up at the Dandora dumpsite. The waste collection is also characterised
by the absence of source separation of waste and the recovery of resources such as plastics,
glass, paper and metals from the waste stream is carried out by informal groups and individual
scavengers at the open dumps (GokK, 2019)

Adoption of sound solid waste management policies and strategies is therefore a critical step
for the control of environmental pollution, the protection of biodiversity and ecosystems as
well as for enhancing aesthetic values. Many of the initiatives, including policies and
investment programmes aimed at managing solid waste in developing country cities have
disproportionately focused on the technical dimensions of the various approaches to solid
targeting solid waste management in developing county cities have placed skewed focus on the
technical aspects of the varied approaches to collection and disposal of solid, catering more to
the interest of the waste collectors that on the demand side comprising of the producers of the
waste. (Ezebilo, 2013). Yet the management of solid waste is a multifaceted issues comprising
political, economic, environmental and social aspects alongside the technical aspects and
therefore putting in place effective and sustainable investment programmes for urban solid
waste management requires a sound appreciation of the needs and preferences of the full

spectrum of solid waste management stakeholders. (Bernstein, 1994).

The separation of wastes at the point of generation, recovery of resources and recycling are
essential elements of solid waste management as they provide an effective, economically
efficient and long lasting solution to the ever growing problem of waste (Ghulam et al., 2018).
If waste is not separated at source, it ends up at disposal site as mixed waste. It is difficult and
can also get hazardous to recover resources from waste and recycle materials once materials in
waste have been mixed together. Waste separation, allowing different materials to be separate

into pre-defined categories, is therefore the first step of recourse recovery and recycling.

The plan for integrated solid waste management for the city of Nairobi provides for the

implementation of a multi bin system to enable separation of solid wastes at source by the year

2013. The success of such a waste collection and disposal systems requires additional

commitments from waste generators in terms of time, effort and money or a combination of
2



more or all of these. The generation for solid waste as an environmental and social problem is
not solely the result of industrial activity as was considered by contemporary environmental
policy. It also stems from the choices made by households every day in their roles as consumers
and producers of waste (Berglund and Matti, 2006). Demand for improved solid waste
collection and disposal is therefore a derivative of the demand by households, as, consumers
to have these wastes removed from their environs. The service may comprise provision of
waste bags to households which then place these bags at designated collection points where
they are collected by the public or private service provider to whom the pay a service fee at pre
agreed regular intervals. An improved collection service will entail either supply of more bags
or bins per household or common receptacles, each coded by colour or other mark for different
categories of wastes. This level of service is inevitably associated with increased costs in the
form of time spent by the household to sort the waste or that cost associated with the extra bags

or bins for the collection of segregated waste.

From observations, this three way waste separation system has not be realised in all zones with
the exception of the central business district where 3 way bins have been erected along a few.
This is because the three way waste collection bins are not available in residential
neighbourhoods. The technical approach for the master plan focused on three main issues of
planning for the collection and transportation of wastes, 4Rs, intermediate handling and final
disposal while the institutional and financing components of the plan focuses among others
organisational restructuring, legal reforms, financial management, private sector involvement
and community participation. Further, the national strategy for solid waste management sets to
enable public sector and private stakeholders transit to a 7R society by reduction, rethink,

refusal, reuse, repair, recycling and refilling of waste (NEMA, 2014).

Households account for a great proportion of the waste generated in cities. It therefore follows
that an understanding of households as a principle generator of waste and user of the waste
management service is important for effective waste management. The key is to identify and
anticipate household responses to solid waste management policy measures (Bernstein, 1994)
put in place by urban environmental authorities. The study therefore focuses on the
establishment of household willingness to pay for waste separation and to further understand

the factors that influence that willingness.



1.2 Problem Statement

The City of Nairobi faces a growing problem of solid waste, where the waste generated daily
by far outstrips the capacity of the City to collect and appropriately manage the waste. The
manifestation of this problem includes the uncoordinated and environmentally unsound
management of wastes. The coverage of the waste collection service is also inadequate. Only
about one fifth (22 per cent) of this waste is collected and managed in a controlled manner. The
City County of Nairobi has signalled intention to implement an integrated solid waste
management strategy. The integrated solid waste management plan for the city of Nairobi has
three major goals which are; to significantly expand the recovery of resources, including and
going beyond creating and enabling environment and growing the market for recyclables, to
awareness building and enhancing the capacity of for sources separation of solid wastes as an
essential component of sustainable solid waste management and the restructuring and expansion
of efficient and equitable collection of separated waste in the interest of public health and
protection of the environment. The integrated solid waste management plan for Nairobi City
County aims at implementing a three-way waste stream separation for hazardous, wet and dry
wastes at sources in all its zones by 2013 (UNEP, 2010). An important factor of success for this
plan is cost recovery, noting that waste management places huge demand on the budgets of
local governments and as is the current practice, the generators of waste are expected to meet
the costs associated with the service. Any policy seeking to implement or finance a household
or city-wide waste collection system from user charges, either in part or full must take into
consideration local attitudes, behaviour and the understanding of the key social economic
factors that influence household behaviour. The translation of this goal into practical outcomes
for solid waste management can greatly benefit from establishment of the demand side
information on waste segregation at source. There is however no evidence of households’
willingness to pay? for waste separation, what determines whether households adopt these
practices, or whether the current policy framework is supportive of waste separation at

household level.

22 Willingness to pay refers to the maximum dollar or equivalent amount that an individual is willing to pay for
a particular good or to access a defined service.



1.3 Research question
The main question that this study seeks to answer to is: What is the willingness to pay for waste
separation of the households in Langata Sub County? This is broken down into the following
specific questions;
What is the willingness to pay for waste separation among the households in Langata sub
county of Nairobi City County willing to pay for waste separation?
What are the determinants of household willingness to pay for waste separation in Langata
Sub County?
To what extent is the policy, legal and regulatory frameworks on waste management
adequate in enabling household waste separation in Nairobi City County

1.4 Research Objective

The objective of this study is to assess the willingness to pay for waste separation of households

in Langata Sub County. This is operationalized in the following specific objectives.

i. To assess the households’ willingness to pay for waste separation in Langata Sub County

ii. To establish the determinants of household willingness to pay for waste separation in
Langata Sub County

iii. To appraise the adequacy of current policy framework in supporting household waste

separation in Kenya.

1.5 Justification for the study

The study is motivated by the increasing importance of the need for effective approaches to the
collection and disposal of solid waste in Nairobi of solid waste management in Nairobi and in
deed the many other urban areas in Kenya. The initiatives by various public sector institutions
to improve solid waste management have included proposals and plans for waste separation.
However these proposals have lacked a critical component which is demand side information
that is critical for the success of any service for which the users are expected to pay for. It is
expected that households as waste generators will pay for the costs associated with this
improved service (waste separation) either directly as monthly services based on contracts that
households or the residential neighbourhoods in which they belong enter into with private
waste collector or through property or other taxes and levies may be imposed by the City
authorities as provided for by the relevant laws and regulations. Information about the value of
the environmental improvement expected to be experienced by the residents of Nairobi as a
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result of solid waste management enhanced by waste separation is important from waste service
planning and is expected to provide useful information to the Nairobi City County to inform
the design, especially of the cost recovery policy aspects of the 3 way waste segregation of
solid wastes at the household level. The determination of the average WTP and the factors
influencing it are useful in the assessment of the financial feasibility of the proposed system
for waste separation and further help in the design of solid waste collection programmes and

setting of service charges.

The study is therefore beneficial to the Ministry of Environment and Forestry and the National
Environment Management Authority (NEMA) who are responsible for development of
national waste management policies and strategies respectively as well as the government of
Nairobi City County in whose docket the implementation of the Integrated Solid Waste
Management Plan lies as well as private firms involved in collection of household waste or
manufacture of waste collection bins. The study also contributes to literature on this topic by
illuminating the determinants of household willingness to pay for waste separation and is

therefore useful to other researchers.

1.6 Limitations to the Study

The study could not take on a larger sample size mainly due to financial implications for
questionnaire administration and many cases of refusal of access to households by research
assistants for purposes of questionnaire administration due to security concerns of respondents.
This incidences of refusal to grant entry into households or refusal to grant consent for the
questionnaire interview was highest in the upmarket residential neighbourhoods of Karen and

Langata.

The household respondents who were unwilling to grant access were offered the option of
completing the questionnaires and returning to the researcher through electronic mail.
However, only three questionnaires were correctly completed and returned by email. To
mitigate the impacts of refusal of access and to correctly completed questionnaires, alternative

households were selected from within each respective sampling frame to act as a replacements.



Since there was no actual waste separation service arrangements for household waste at the
time of the study, the questionnaire responses were based on description of a hypothetical
service. This hypothetical nature of the questions is expected to impact on the truthfulness of
the statement of the willingness to pay for waste separation by the respondents. While the
willingness to pay values are expressed in Kenya shillings or United States dollars, this study
does not focus on allocating monetary value to the improvement of the quality of urban
environment resulting from waste separation. It instead aims to providing City authorities and
private solid waste handling firms with information for design of waste separation service,
public policy measure to ensure success of waste separation schemes and pricing of the

services.



CHAPTER TWO: LITERATURE REVIEW

This chapter contains a review of existing literature to support the study undertaken in this
thesis. While willingness to pay for waste segregation is the central academic subject area of
this study, the scope of this literature review was expanded to include the key themes in the
research question i.e. the problem of waste, waste management practices and approaches,
economics of waste management and environmental valuation and also includes the gaps

identified in existing literature.

2.1 The Problem of Waste

Waste is a formidable environmental, economic and social problem and a key challenge facing
cities and other urban areas around the world (Bojan, 2017). Christensen’s definition of waste
implies waste to be an item or product that has the attributes of being residual, redundant or of
no marginal value and one whose owner no longer wishes to keep in their possession
(Christensen, 2010). Wastes may originate from households or from any other source within
the jurisdiction of a local authority, including hazardous wastes, non-hazardous wastes
(Strange, 2002). The production of waste is a function of expenditure, production and
consumption and therefore is correlated to gross domestic product (GDP) of a country, increase
in population and increase in individual income (Cointreau and Hornig, 2003). By the year
2016, cities in the world were generating an aggregated 2.01 billion tons of solid waste
translating to a 0.74 kg of waste per capita daily. Aided by rapid growth in urban population,
the yearly generation of solid wastes is anticipated to grow to approximately 3.4 billion tons
by the year 2050 representing an increase of 70 per cent in just thirty five years (World Bank,
2016). From the foregoing, it is clear that the amount of waste produced in any given areas is
related to factors such as population, social and economic factors as well the existence or lack
of localised waste minimisation initiatives including but not limited to reuse, recycling and

composting.

Waste management cuts across many spheres of society and the economy besides being a major
environmental issue. Waste management, particularly poor waste management is closely
related to other problems such as public health, climate change, poverty reduction as well as
sustainable production and consumption. The indirect and/ or direct linkages between waste

and more than half of the sustainable development goals (UNEP, 2015), a universal framework



for sustainable development covering almost all facets of human life reinforce the global
dimension of the waste management problem. Urbanization results into aggregation of human
settlements, and consequently higher populations in urban areas which is accompanied by a
corresponding increase in production and use of material resources to meet the needs of those
populations (Odum and Odum, 2006), consistent with the material balance principle and often
at a rate beyond the absorptive capacity of the environment. Most of the waste in the world is
generated in the East Asia and Pacific region which accounts for twenty three per cent, while
the Middle East and North Africa contributes only 6 per cent to global waste generation. The
production of solid waste in sub-Saharan Africa is expected to grow three fold by 2050. A
common feature of these regions is the current open dumping of solid wastes which further
implies that the current trends on waste generation will be accompanied by corresponding
public health and environmental thereby signalling need for urgent remedial action. Within this
regions, more than half of the waste generated is currently dumped in the open with the
implication that the prevailing trends on growth in solid waste quantities will increase the
predisposition of the people to not only public health hazards and damage to the environment
but also to the prosperity that may be associated with high urban environmental quality (UNEP,
2015).

Figure 2.1: Projections of waste generation by region (million tons per year)
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Poor management of wastes can result into serious environmental, public infrastructure, and
public health problems. Solid waste that is not well managed can cause clogging of rivers and
drains, which causes flooding and subsequent damage to critical infrastructure such as roads.
The contamination from poorly managed waste may precipitate the diffusion of microbial
pathogens responsible for diseases such as malaria and cholera (Abul, 2010: Dzotsi et al. 2016)
which are serious public health problems. There is also limited evidence that poorly managed
wastes and the contamination of human bodies is linked to congenital abnormalities, low birth
weight, respiratory ailments and elevation of the rick to a number of cancers (Porta et al. 2009;
WHO, 2015). It was estimated that in 2016, five per cent of GHG emissions were from solid
waste treatment and disposal, with the main attribution being the burning and disposal of wastes
in unsanitary landfills or open dumps and that the emissions linked with solid wastes are likely
to increase to about 2.4 billion tons of CO2 equivalents per annum by 2050 under the business
as usual scenario. Food waste, which is organic and therefore compostable, accounts for nearly
half of these emissions. With the achievement of higher living standards by many countries,
the waste burden on the plant with increase. This requires that more environmentally sound
and economically efficient solid waste management in order to lead to better welfare for people
and planet. In addition to population growth, rapid urbanisation and changing patterns of both
production and consumption, the global trade of waste and waste trafficking is also a cause for
the increase in waste generation in Africa (UNEP, 2018). The gaps in the capacity of waste
management systems in Africa as is the case for developing countries, particularly where the
diversion of wastes from the waste stream is concerned, is evidenced by the disproportionate
share of developing countries in global waste generation contribution of waste relative to per
capita incomes (Beede and Bloom, 1995). If this trends persist without sustainable solutions,
waste management has the potential to significantly undermine Africa’s progress towards

achieving the SDGs (UNEP, 2018) and the closely related Africa Agenda 2063

Whereas it is evident from the desk studies that current and reliable data on waste generation
in Kenya is limited, the estimated generation of waste nationally is about 22, 000 tons
translating to about 0.5 kilogrammes per capita per day. 40 per cent of this waste or about 3000
tonnes is estimated to be generated in Nairobi (GoK, 2019, UNEP 2010). It is estimated that
the City of Nairobi produced more about 3,000 tonnes of solid waste daily in 2010, with this
rate having risen steadily increased between the years 1973 and 2010 (UNEP, 2010). The
National Waste Management Strategy put this estimate at 2400 tonnes per day further casting
10



a light on the inaccuracies since a reduction in daily waste generation is inconsistent with the
population growth in the city and increase in GDP. The available data however indicates that
the growth in waste generation outstrips the growth in capacity for collection and management
of the wastes and that the daily rate of collection was also lower that the daily production of
waste. In 2010 for instance, the total waste collection in Nairobi was about 40 per cent per day
(UNEP 2010), while in 2014, this was projected to be between 60 per cent and 70 per cent
(NEMA, 2014). A UN Habitat 2019 assessment of data for SDG indicator 11.6.1 also found
that daily waste generation in Nairobi was 2977 tonnes (UN Habitat) with a per capital
production of 0.64 kg per day (UN Habitat 2019)3 .

Further, the waste that is collected by the City County of Nairobi, private waste collection
companies and community based service providers or informal pickers end up at the open dump
located in Dandora. According to the UN HABITAT study, the collection rate for solid wastes
was around 77 per cent and that only one fifth (22 per cent) of this waste is collected and
managed in a controlled manner. The overall solid waste management capacity of the City
County of Nairobi is low. The City spends about USD 5 million of its annual budget averaging
USD 300 million on waste management which is less than 2 per cent and this compares poorly
to 20 per cent to 50 per cent in developing countries (UNDP, 2017). The weak capacity also
extends to planning, governance, enforcement of existing legislation and this is further
compounded by the absence of economic, financial or other types of incentives to enhance
participation in the sound management of solid waste. The interplay between these factors
have resulted in solid waste management remaining a formidable challenges to Nairobi City
Country as it is the case for all other countries (NEMA, 2014).

2.2 The Management of Solid Wastes

Solid waste management refers to the measure taken to control generation, storage, transfer,
transport, processing and disposal of solid waste. Sound waste management of solid waste must
be consistent with the best practice in environmental considerations, public health, legal,

financial, economic and social aspects (Othman, 2002; Pongcraz et al., 2004). Notwithstanding

3 Presentation of Results of the SDG 11.6.1 Data collection exercise, made by Nao Takeuchi, UN
HABITAThttps://africancleancities.org/data/2ndGeneralMeeting/28th_ResultsoftheSDG11 6_1DataCollection
Exercise_EN.pdf - accessed on 13th September 2020
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the fact that approaches to the collection, treatments and disposal of solid waste varies across
different countries, influenced the varied economic and social indicators, the least
economically efficient and environmentally sound solid waste menegemtn practices are usually
found in developing countries (Beene and Bloom, 1995). The total urban waste generation in
urban areas of about 2 billion tonnes annually (Global Waste Outlook, 2015). Per capita waste
generation is also projected to increase by about 20 per cent until the year 2100. The place of
waste management in the global socio-economic agenda is recognised in the SDGs with waste
reduction and management being reflected in the action targets for goals 11 and 12 (United
Nations, 2015).

The management of wastes has both public good and private good attributes. As private goods,
individual households, which generate wastes, have a preference to have the wastes collected
and removed to a disposal site and may even pay private companies or local government to
collect the waste. Stigliz argues that the management of solid waste should be considered a
public good (Stigliz, 1989) because it is non-exclusive i.e. if the service if provided to a
segment of a given community, it benefits overall public welfare as opposed to those benefits
being a reserve of only those to who the service is provided. This implies the impracticality of
excluding others from enjoying the benefits of the service provided. Second, any member of
the community is able to enjoy ne benefits produced by a waste collection service without
reducing the ability of other members of the same community to enjoy those same benefits. An
additional characteristic of a public good, for instance the provision of waste collection services

is its being essential for public health and protection of the environment (Cointreau, 1994).

There have been arguments in favour of municipal waste management services being treated
as private goods meaning that service can be denied by a private waste service provider until
payment has occurred. But viewing waste management services as private goods means that
they become exclusive, rivalled goods. The importance of these services as one of the
determinants of public welfare is therefore diminished. When viewed as a public good, where
it is difficult to exclude others and which cannot be protected by general market forces, the
internalisation of costs becomes the central problem. Options for managing this concern
include applying levies for the use of the services or by following a command and control

policy or a combination of both (Bhattarai 2002). This place the management of the waste
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problem in the domain of public policy which therefore necessitates government intervention.
The rationale for government intervention can be judged when the costs of producing the
service decline as more of the service is produced and used and when production or use of the
good or service results in negative externalities such as environmental pollution (Bhattarai
2002).

Cointreau adds that it is possible to treat solid waste management as a private waste
management (Ibid). In communities where the awareness on the need for a clean environment
exists, the waste collection service may be regarded as a private good for which residents will
be willing to pay. In such a case, where the service charge is made for purposes of collection
and removal of the waste, the residents may not be paying for the full cost of solid waste
management because if the waste is merely transferred and dumped in another location, it

creates environmental and social problems.

Drawing on the “public good” nature of solid waste management, broad societal considerations
must be taken into consideration when making decisions on the waste collection service despite

the high likelihood of limited financial capacity of governments (World Bank, 2011).

Cointreau and Harnig estimate that many developing county cities are spending between
twenty and forty per cent of their budgets on waste collection and disposal and cleaning of
streets or a combination of both (Cointreau and Harnig, 2003). More than two thirds of
municipal solid waste management budgets in low income countries are directed to waste
collection (Cointreau and Harnig 2003, Athena Infonomics, 2012). This thereby implies that
the management of solid waste has the potential to be a significant budgetary expenditure for
developing countries. The non-exclusive and non-rivalled nature of waste management is a
good justification for the overall responsibility for waste management to fall within the public
policy domain. Waste handling, comprising of the collection, transfer and disposal have been
traditionally been services provided by city authorities. In Kenya, the Public Health Act (CAP
242) places the responsibility for waste management on the respective Local Authority in
whose administrative jurisdiction waste generation occurs. The practice of solid waste
collection varies but in most urban areas, garbage is either collected by a local government
agency, a private service provider contracted by the respective local authority or private
contractor (s) and this constitutes a basic and expected government function in the developed
13



world. Kenya’s long term policy for development, the Vision 2030 identifies and emphasises
on the need for an efficient and sustainable waste management system to be development as
part of the transformation toward a highly industrialised, middle income country with a high
standard of living by 2030 (GoK, 2012)

2.3 Waste Management Models

The paradigm shift in waste management globally has been towards the concept of integrated
management of solid wastes, based on 3Rs principles; promoting the reduction, reuse and
recycling of waste. Integrated solid waste management is a tool used to determine the most
energy-efficient, least-polluting ways to deal with the various components and items of a
community's solid waste stream (USAID, 2003). ISWM provides a systematised framework
for responding to increasingly important environmental, public health and regulatory demands
by handling and processing the different waste streams in more economically efficient and
environmentally sound ways. The framework approach facilitates the design and
implementation of new waste management systems as well as for assessing and optimising
those that already exist stressing on the concurrent analysis and consideration of both the
technical and non-technical aspects of the system (UNEP 2005). The full spectrum of ISWM
involves generation and separation of wastes, collection, transfer and transport, treatment,
recycling and final disposal. Key considerations to achieve the desired impact of ISM include
the involvement of all stakeholders, including waste generators who are also the users of the
service, waste service providers as well as authorities. The creation of an enabling environment
comprising of technical, institutional, social cultural, environmental as well as policy and legal

elements is also an important element for the success of ISWM (Guerrero et al., 2012).

The hierarchy of waste management is a common thread in waste management policy (UNEP
2005) and is acceptable as the most practical basis for urban solid waste management systems.
It ranks waste management operations according to their environmental and resource benefits
and can contribute to the economic efficiency and environmental effectiveness of a waste

management system.

Waste recycling is one of the most commonly referred to elements of integrated solid waste

management. Segregated collection of wastes and recycling are considered basic elements of

any modern solid waste management system (ISWA 2010). The segregation of solid waste at
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the point of generation enhances the homogeneity of the various waste streams and limit the
cross contamination of the various waste streams. Both the technical and economic hurdles for
recycling can then be lowered and this increases the recycling viability. Lachytova and
Mihalikové found that the basis of successful recycling is waste separation (Lachytova and
Mihalikov4, 2014; Low S. et al, 2016). Chun et al (2019) asserts that waste separation is a pre-
requisite for effective waste management. Further, experiences from cities like Pune in India
and Maseru in Lesotho showed that well designed solid waste segregation and recycling
systems can result into economically and environmentally significant resource recovery from
waste and diversion of waste away from landfills (UNEP, 2009). In an effort to respond to need
and priority for effective solid waste management, cities across the world are progressively
implementing source segregation and recycling initiatives for dry materials and organics (Kaza
et al, 2018).

It is in the interest of cities to implement or enforce the requirement for waste separation as an
entry point into the integrated management of solid wastes. It is expected that governments
have the duty and ultimate responsibility for overall policy and for the management of
municipal solid waste management systems (UNEP 2005). The waste is to be placed in
different containers or bags clearly earmarked for the respective type of waste. Countries like
Malaysia for instance introduced source separation in 2015 in order to cut down on the amounts
of solid waste sent to dumpsites by 40 per cent by the year 2020 and increase the rate of
recycling by at least 22 per cent by 2020 (Low S. et al, 2016). Waste separation can reduce
environmental pollution from waste by removing waste materials e.g. batteries that contain
hazardous elements and direct them toward more appropriate handling facilities. It can also

response to economic imperatives by helping to turn wastes into treasure.

That said, the fiscal shortfalls mean that fulfilling the obligations related to solid waste
management will continue to be financially constrained due to the limited financial capacities
of national and local governments. This has had the effect of deteriorating the quantity and

quality of waste management services. While some may hold the perception that city

4 Household waste separation refers to the practice of setting aside post-consumer materials and household goods at
the household level so that they do not enter mixed waste streams for purposes of resource recovery, reuse, recycling or
improved waste management.
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authorities ought to provide a waste collection service without directly charging for it, others
are already accustomed to privately sourcing and paying private entities for waste collection
services (UN Habitat 2010). Currently, most Nairobi households pay for the waste collection
charges of varied amounts to various categories of service providers. These may be included
in the monthly service charges levied to individual housing units in gated communities or
collected directly from household by waste service providers licenced by the City County of

Nairobi.

There is compelling evidence that the generation and management of waste are sensitive to
income and prices, the natural predisposition of the individual to overuse common property
will inevitably result of inter and intra generation externalities meaning that the public good
nature of environmental quality cannot be left private economic behaviour (Beede and Bloom
1995). This is already a compelling case for public policy intervention to secure the public
good.

Schubeler (1996) found that in areas where service fees are levied on residents for the removal
of wastes, the overall rate of collection can be less than desired and without any additional
intervention, this may mean overall reduction in environmental quality attributed to the waste
that is left in place, leading to a further reduction in the willingness to pay for the waste removal
service because of the perception that its quantity and quality is are declining. Consequently,
there’s has been a trend, partly motivated by the failure of local authorities to deliver or by
advice from central government or foreign development agencies, to outsource the provision
of waste management services, either in part or full to private sector players. Massoud and El
Fadel (2002) concluded that the increasing costs of providing solid waste management has
compelled local authorities in many countries to examine if the service is best when provided
by the public sector and whether the private sector is more capable of providing the service.
There is accumulating analytical support for the involvement of private entities in urban

services such as waste collection (Beede and Bloom 1995).

“Private public partnerships” are a variety of relationships between public and private entities
usually in providing for public goods or services. Public—private partnerships have emerged as
a promising alternative to improve municipal solid waste management performance with
privately owned enterprises often outperforming publicly owned ones In Kenya, the public
private partnerships policy sets out the government’s desire to promote this type of partnerships
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to as many sectors as possible and identifies solid waste management as one of those areas in
which PPPs are to be encouraged, emphasising on among others the principle of value for
money for both the government and its citizens and ensuring social and environmental

safeguards (Republic of Kenya, 2011)

2.4 Valuation of Environmental Quality

The proper management of urban solid waste results into a package of public goods and social
outcomes that are ordinarily be traded in the market and therefore no price exists for those
goods. Such goods and outcomes include enhancement in urban environmental quality,
improved aesthetics due to elimination of litter and ambient odours, aesthetics and the
prospects of passing on a clean and greener neighbourhood to the next generation. Where the
separation of household solid wastes results into improved urban environmental quality, the
value of this improvement may be estimated through either the estimation of preference
parameters revealed through behaviour related to one or more aspect of the amenity or through
obtaining information concerning the preferences for that amenity (Carson, 2000). In addition,
there may be costs associated with waste separation at the household such as time spent by a
household member which may represent a cost in terms of the inconvenience or opportunity
cost related to the allocation of time. The stated preference approach has come to be known as
contingent valuation® (Hoyos and Mariel, 2010) since the valuation estimate obtained from the
preference information given by a respondent is said to be contingent on the details of the

hypothetical good as will be presented in the survey.

2.5 Contingent Valuation

Contingent valuation has been used to establish the determinants of willingness to pay for many
services or public outcomes and determine the policy implications of the willingness to pay.
This information comprises important stakeholder information that should be integrated in the
design of policies, plans, strategies for one or more aspects of urban solid waste management.
Contingent valuation takes on a holistic approach, considering the value, in monetary terms, of

transiting from the status quo to a desired states that is depicted hypothetically (Hynes et. al

5 Contingent valuation methodology is an economic valuation technique used to estimate the economic value of
a resources with no traditional market value. The central premise of CVM is than one can assign monetary value
to the category of goods and services that are not ordinarily traded in the market.
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2011). Itis useful for estimation of the economic benefits derived from improvements in waste
management which may not be easily derived from the market noting that these improvements
are public in nature and therefore likely to be under-priced. The methodology has attribute of
flexibility, allowing for both continuous application using open ended questions as well as
discrete application using dichotomous choice questioning which has contributed to it wide
use (Li et al, 2016). The CVM methodology has been used in several studies on waste
management in the recent past in both developing and developing countries. Bamlaku et al
(2019) used a the contingent valuation with a bivariate model to estimate the household
willingness to pay for improved solid waste management in Shashamane and found that the
age of the household head, household size, income, level of education and amount of solid
waste generated were key determinants in solid waste improvements. Djemadi (2015) used the
CVM approach to estimate the WTP for improvements in SWM in Isser City, Algeria and
found that the WTP was significantly influenced by age, level education attainment, incomes
and the quality of service. Li et al (2016) applied the CVM to establish the attitude and WTP
for solid waste management in Macau, concluding that there was a positive attitude towards
sources separation of wastes at home and that the residents were ready to carry out the
segregation if there was a government requirement for it. In their study, higher levels of
education attainment was associated with increased probability to answer yes to the WTP

question.

In the context of this study, willingness to pay is defined as the amount that an individual is
willing to pay for improvement in the urban environmental quality. Knetsch (1990) reckoned
that economic instruments of environmental conservation may be undertaken with the use of
individual willingness to pay measures. The willingness to pay gives an automatic monetary
indicator of preferences (Pearce and Turner, 1990) and is based on the assumption that the true
costs of the unfavourable impacts are the total amount that people will be willing to pay to
avoid them (Knetsch, 1990).Within this debate, critics of the contingent valuation technique
contend that the responses derived from a CV survey do not reflect true economic preferences
and that they should therefore be used for decision-making (Diamond, 1993 and Milgrom, 1993
in Nunes and Stokkaert, 2003). Many economists disagree with this position as a narrow
interpretation of consumer preference. According to Kahneman and Knetsch (1992), the
contribution of an individual to a public good can be explained by two driving forces; a) that
the individual desires to receive the public good or service to be provided and b) that
18



contributing to the public good or service give the individual moral satisfaction and makes
him/her feel good about contributing. Nunes and Stokkaert (2003) also empirically tested and

provide additional support for Andreoni’s impure altruism theoretical framework.

2.6 Gaps in Literature on Waste Management

Review of literature revealed that there already existed a market for household waste collection
services in Nairobi. However, there is no market for improved waste collection that is
responsive to the ISWM paradigm as is characterised by the solid waste pollution challenge in
the city (UNEP 2010, JICA 2010 and UNDP 2015). Many of the documents attempts to
improved solid waste collection have placed focus on the technical aspects of various means
Of collection and disposal (WB, 1992). In recent times, however, as regards the provision of
urban services and public utilities, increasing attention is being accorded to the enhancement
of waste management approaches as well as the institutional framework for service delivery
with focus on privatization of services (Cointreau, 1994) and private public partnerships
(UNDP, 2000). Literature on the demand-side of water and sanitation can be found
(Whittington et al, 1990; Whittington et al, 1991; Whittington et al, 1993; Altaf and Hughes,
1992). There is however much less effort directed at investigating the demand side for waste
separation despite and therefore this widens the gaps between solid waste management policy
and the realities faced in the actual service provision. Ideally no, level of service should be set
up that does not meet the criteria for sustainability or which is not reflective of household’s

willingness to pay.

2.7 Theoretical framework

This study uses the random utility theory which is used to model preferences of individuals.
The central hypothesis of the random utility theory is that every individual is a rational decision
maker who seeks to maximise the utility relative to the choices he or she has (Cascetta 2009).
It assumes that people will on a consistent basis rank their choices dependent on their
preferences which are uniquely attributable to that person as a result of various factors.The
random utility model allows estimation of preferences under choice situations. The theory may
be used to explain an individual’s observable behaviour and choices. The contingent valuation
method is best suited for this study because it is based on a survey eliciting responses to
hypothetical scenarios described to the respondents. The contingent valuation methodology
uses a contingent market by directly eliciting customer’s preferences and willingness to pay
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for proposed market conditions which offer potential improvements (Othman and Chuen-Khee
2010). It elicits the maximum willingness to pay of individuals to obtain improvements of

environmental quality or avoid damages on environmental media in a hypothetical market.

Contingent values build on the neo-classical theory of welfare economics which focuses on
supply and demand as the primary driving forces underpinning the production, pricing, and
consumption of goods and services. On typical basis, the contingent valuation (CV) design
would have two major components; a description of the amenity being offered including
conditions of availability and a process for eliciting a respondent's willingness to pay (WTP)
for it while making all attempts to limit hypothetical bias (Altaf and Hughes, 1992). In this case
of improving environmental quality through waste separation, if we considering a utility model

that depends on income and non-market goods;
r(p,q, v, h,m) 1)

Where g = environmental quality improvement, r = individual displeasure with poor aesthetics
arising from lack of or poor waste handling, h = is the health status of the household and society

and m is income.

ar ar
—> 0,;

or
32 <0,£>Oandm>0 2

The willingness to pay is the maximum shilling amount taken away from the household’s or
individual’s income for purposes of waste separation or ensuring success of the waste
separation policy that leaves the household no worse off than they would be if they did not

separate the waste or if the policy option for waste separation was not implemented.

r(p,qr,hhm)=r @, q,r',A'm—-WTP) 3)

Where p < p’ is the increase in cost collection attributed to introduction waste separation, g >
q' is the decrease in urban environmental quality, » > r'is the change in individual’s or
household’s exposure to poor aesthetics due to poor waste handling and h < h' is the change
in health status of the society that would result from improved neighbourhood cleanliness to

which the waste separation programme would contribute. If the value of the environmental
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quality change is negative and exceeds the positive value of risk and environmental quality
changes, the willingness to pay will be negative.

2.8 Conceptual Framework

In the case of waste segregation, we are dealing with a service which is not currently available
in the waste collection market in not only Langata Sub County but also the larger Nairobi
County and in deed in the country. Whereas there exists a market for conventional waste
collection as is currently practiced by the City County of Nairobi and the various private and
community-based entities collecting wastes from households and businesses under agreements
with residents or business, waste separation at the household level reflects discernment and
desire to achieve more sustainable waste handling. Faced with the scarce resources and the
resources intensity of sanitation services such as including solid waste management are
generally assigned a lower priority during local authority and government budgeting, further
weakening the financial capacity for providing the services (JICA, 2005). To cover the
shortfalls in budgetary allocations, cities have tended to outsource contracts to private to who
the residents pay directly. Due to inequalities with in urban areas, there is a wide disparity in
the abilities of residents to pay for waste collection that poses a challenge for those entities
trying to establish any type of sustainable waste management systems and the results is that
private sector will not be able to provide the service to those who are unable to pay for it. Those
who are excluded from the waste collection service will dispose of their wastes in any other
manner including open dumping thereby generating negative externalities that are borne by the
whole society regardless of their ability to pay for the service. Financial and other instruments
may be deployed by city authorities to attempt to make the generators of waste pay for the
waste management service. For purposes of ensuring equity and inclusion, it is also necessary
to explore ways to minimise the financial burden on poorer households. Solid waste is seen as
a negative environmental externality, the cost of which is borne by society as a whole. Fiscal
instruments employed to address this issue aim to internalize the costs of waste collection and
disposal. Since equity concerns are of primary importance, city or government authorities must
find ways of minimising the burden on poorer households and ensuring that those unable to
pay are not excluded from the service while meeting the cost recovery objective. Figure 2.4

explains the factors that influence the willingness to pay.
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At the household level, the process of source separation of wastes may also be viewed within
the context of a household’s production function, combining time and labour inputs as well as
some capital costs in the form of additional temporary waste storage bins and recurrent costs
in the form of additional fees for the collection of segregated waste. Here, the value of the
waste separation service is equated to the additional amounts that household are willing to pay
to for the operations involved in segregated waste collection and it is therefore important to
consider the socio economic attributes of households. Alternatively, the policy view may look
at statutory fees, taxes for the collection of segregated wastes or the fines imposed on
households if they do not separate waste in the manner prescribed by city environment
authorities.

An appropriate waste management tax may be proposed based on the socioeconomic
characteristics of solid waste management service users (households, business entities or
individuals) by using direct valuation instruments such as CVM establish the willingness to
pay for waste separation and related variables such as consumer or producer preferences based
on environmental charges or taxes. The willingness to pay for waste separation may also inform

the price modelling for private sector waste collection service providers.

As seen in figure 2.4 above, while the hundreds of household within the City County of Nairobi
and Langata sub county are expected to have varied features in terms of the demographic and
socio-economic attributes, the underlying principle of the segregated waste collection policy
should be social inclusion, not only for altruistic reasons but because waste collection and in

broad terms, waste management are public goods.
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CHAPTER THREE: METHODOLOGY

3.1 Description of the Study Area

The area of study was Langata Sub County®, covering an area of about 223 km2. The sub county
has an elevation of 1790 meters above the sea level and records an annual average rainfall of
1061mm while temperatures range from 17.77 degrees Celsius to 24.49 degrees Celsius.
Langata is one of the nine sub counties within Nairobi City County (see map on Appendix I1).
The other districts (also referred to as sub counties) are Embakasi, Njiru, Dagoretti, Westlands,
Kamukunji, Starehe, Makadara and Kasarani. Langata Sub County was chosen because its
representative of the three socioeconomic classifications of the population found in Nairobi
(Mitulla, 2003). It is one of the 17 zones in the Nairobi City County demarcated for purposes
of solid waste management in the first schedule of the Nairobi City County Waste Management
Act, 2015. The sub county has high income, low income, middle income groups spread across
the informal and formal settlements that are found in the sub county. It is therefore considered

to be reasonably representative of Nairobi and by extension all major urban areas in Kenya.

3.2 Data Types, Needs and sources

The study employed the contingent valuation technique of environmental valuation because of
the importance of capturing the non-use values associated with environmental quality and
improved waste management. In this study, households were treated as economic. Two
methodologies were used in this study. The first involved the design and administration of a
contingent valuation survey questionnaire in order to obtain the necessary primary data for
analysis. Dichotomous questions are frequently used to estimate the value of nonmarket goods.
The second methodology involved the application of an econometric model to compute mean
willingness to pay estimates. Primary data includes household demographic factors (age,
gender, education level, occupation, family size), socio-economic factors (monthly income,
tenure, household location based on socioeconomic zoning) was obtained from household
using a structured questionnaire administered directly to respondents. The administration of

the questionnaire began with an explanation of the current waste collection and the suggested

5 At the time of the design of the study and data collection, the study area was referred to as Langata District
(Kibera Division) and comprised of Langata and Kibera. These administrative boundaries were later revised to
conform to new Boundaries defined by the Interim Independent Boundaries Review Commission (IIBRC). After
the revision, Kibera which was included in this study is no longer part of Langata Sub County.
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possibility of introduction of household waste separation into a three-way system. Secondary
data which includes demographic data was obtained from desk studies of written literature.

3.3 Sampling and sample size determination

The study employed stratified random sampling to identify the sample. Due to the fact that the
population of Langata is not homogenous, the study area was classified into distinct sub-
populations using socio-economic parameters. The study had the option of using two wide
categories of formal and informal settlements. However the formal settlements category was
found not to be homogenous since, with wide variations in population density, and
infrastructure. As a result, three distinct sub populations were used. These were; high-income
neighbourhoods; middle-income neighbourhoods; low income neighbourhoods or informal
settlements, guided by a classification developed Mitulla, (2003). The selection of households

from each strata was done using simple random sampling.

According to Gregg (2008), the sample size is determined by the desired confidence level and
precision of estimates and the variability of the characteristics being measured for the

population. The formula for determining sample size is therefore;
n=2z5 (4)

where; n is sample size; z is standard normal deviate (1.96 for a 95 per cent confidence level);
d is the level of accuracy needed or sampling error (set at 0.05); p is the proportion of the
population having the characteristic being measured (if proportion is unknown, set at 0.5); q is
the proportion of the population without the characteristics i.e. (1-p). Using this formula at 5
per cent level of significance gives a sample size of 384 respondents. The total number of
households in the entire Langata district is 108,477 spread over an area of 223km? (KNBS,
2010). The number of households from each strata was derived proportionate to the total
number of households to arrive at the sampling frame below. Obudho (in Mitulla, 2003)
classified Karen location as high income, Langata location as middle income and Kibera as
low income residential areas. In the absence of an alternative socio economic classification of
populations in Nairobi, this study applies this classification in the stratification of the study

population.
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Table 3.1: Distribution of sample size

Neighbourhood Type Total number | Selected No. of | Percentage

of Households | households of Total
High Income (Karen Location) 4,223 15 4.0
Middle Income (Langata location) 36,773 130 33.8
Low Income (Serangombe Location) 67,481 239 62.2
TOTAL 108,477 384

3.4 Data collection

Household data on the willingness to pay for waste separation as well as the independent
variables such as demographic data, socio- economic data as well as the elicitation of the
willingness to pay for waste separation and willingness to pay for the three way waste
separation was collected between April 23 and May 22" 2012, through a questionnaire
administered in person at the household by research assistants to household heads. Household
heads were to be identified as either husband or wife or main tenant in cases of single
occupancy, with the assumption that these were individuals with decision making power within
the household. The main instrument used in the study was a household questionnaire
administered to the households sampled. The questionnaire was administered by the student
with assistance from three research assistants who were trained by the student on the elicitation
of WTP responses prior to the survey. A dry run of the questionnaire was conducted in Kibera

during the first week of the data collection to test understanding of the research assistants.

The study was faced with the dilemma of whether to elicit willingness to pay values from
individuals or households. Welfare and demand theory is based on individual preferences; the
household may be regarded as a unitary decision maker rather than as a sum of individual. The
study chooses the household as the unit of analysis due to practical considerations, given that
the identifiable unit that generates waste is the household. This is also supported by findings
of Quiggin (1997) who found that household willingness to pay is equal to the aggregate private
willingness to pay because households are expected to be able to redistribute income with the
objective of making every member better off.

26



Secondary data was collected from desk studies of literature including of census reports,
newspaper articles, reports, plans, strategies, regulations, legislations and policies from
relevant government agencies. Data such as the map of the study area and applicable laws was
obtained from the Kenyan National Bureau of Statistics and National Council for Law
Reporting respectively. Secondary information on the subject of study was obtained from an
extensive review of academic literature written on the subjects of waste management,

contingent valuation and the economic theories underpinning the methodology

3.5. Data Analysis

3.5.1 Descriptive statistics

This describes the general attributes of the households sampled using measures of central
tendency such as means, mode and median for nominal and ordinal variables such as age,
household size and total household incomes. The description of the data obtained also includes

measures of spread i.e. range and standard deviation. These statistics were analysed using Stata.

3.5.2 Willingness to Pay and its determinants
In the case of the environment, the specified “good” could be changes in the quality of the
environment. The willingness to pay is taken to be additive across individuals within a specific

community so that;

a,WTP; = WTP, and WTP, = WTP, (5)

Where i represents individuals in the n household and k is the sum of households n. From the
equation above, the effective willingness to pay, in our case for Langata Sub County is the
aggregated WTP of all households in the sub county. If we further assume that the household
head will practice risk avoidance with respect to demanding an environmental public good and
employing utility income mapping based on the assumption that the utility or well-being of an
individual is dependent on income and environmental health, the amount an individual is
willing to pay for an improvement in waste collection in terms of an the additional charge to
be paid as a waste separation charge or the cost that he/she incurs in order to make waste
separation possible at the level of his household is the proportion that the individual is willing
to part with while still leaving that individual at the same level of utility or well-being as before

the payment. Hanemann states that the willingness to pay is the amount that compensates utility
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loss due to reduction in income by an improvement in the good or service in question and
leaves the household on the same indifference curve (Hanemann 1991). The willingness to pay
gives an automatic monetary indicator of preferences (Pearce and Turner, 1990), assuming that
the true cost of the undesired impact of poor waste collection and dumping is the total amount
that individuals are willing to pay to avoid those impacts (Knetsch, 1990). In general, the

willingness to pay can be represented as

WTP; = f (Qi,Y:, T, Si) (6)

Where; Qi is quality of environment; Yi is income level; Ti is a vector of preferences; S; is a
vector of socioeconomic factors. The household willingness to pay (willingness to pay)

function is expressed as;

Log WTP = log by + b;(log y) + b,(log a) + bs(log e) + b,u(log p) + bs(log d) +
bs (log k)
()

where;

y = monthly household income

a = age of the respondent

e = Level of educational attainment
p = size of household

d = sex of the respondent

k = daily household waste generation (weight in kg)

3.5.3 Policy analysis

In order to determine the adequacy of the current policy framework, including policies, laws
regulations, plans and strategies for household waste separation in the City of Nairobi and in
the country, the study carried out content analysis of the spectrum of existing policy documents
that guide or provide for the management of solid wastes as well as those with which any waste

menegemtn efforts interact. These included national policies and legislation on waste
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management, national waste strategies as well as policies that are specific to the City County
of Nairobi. The study also analysed global frameworks from which national polices derive their
organising principles. Additional analysis was done of local or national documents which have

short or medium term implications on the management of wastes.

3.6 Ethical Considerations

Informed consent was obtained from each respondent prior to questionnaire administration
by giving adequate explanation about the purpose of the study, and also the subject under
investigation as well as a no-benefits-for-responses notification.

Respondents were informed that they were under no obligation to respond to the
questionnaire and that they had the liberty to stop responding to the research assistants at
any time during the questionnaire administration without having to give reasons for doing
SO.

The study also treated the confidentiality of responses a high priority. The application of
responses of the questionnaire survey was therefore limited to this particular study and did
not make reference to unique markers of the respondents such as such as names, addresses

telephone contacts or household coordinates.
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CHAPTER FOUR: RESULTS AND DISCUSSIONS

This chapter presents the findings by discussing the relationships between the socio-economic
and demographic characteristics of the households and the willingness to pay for household

waste separation.

4.1 Demographic characteristics

The mean age of the respondents was 30 years with a standard deviation of 10.05. The age of
the respondents ranged from 15 to 58 years with the modal age being 30 years. The mean age
of male respondents was 32.6 years while that of females was 29 years. There was no
significant difference in mean ages of respondents between the formal and informal
settlements. However there was a significant difference of 13.9 years in the mean ages between
that formal residential neighbourhoods and that of informal settlements. Similarly, there was a
significant difference of 13.95 years between respondents in middle income areas and those in

high income residential areas.

Table 4.1: Demographic characteristics of households

Variable Mean Min Maximum
Age of Household Female 29
Head/ respondent Male 32.6

Total 30 years 15 58
Education 11.6 0 18
Household Size 4.3 1 16

Source: Survey data

The respondents comprised of a higher number (71.6 per cent) of females than males. The
distribution of the sex of the respondents across the residential neighbourhoods is as given in
the table below. The proportion of female respondents was higher in the informal settlements
at 77.9 per cent and the middle income neighbourhoods at 67.5 per cent. However, in the high
income residential neighbourhoods, the male respondents were more than (63 per cent) female
respondents (34 per cent). The average household size for this study was 4.26 members with a
standard deviation of 2.13. The smallest household was made up of 1 member while the largest
household comprised 16 members. The modal household size was 4. There was a significant
difference in the mean household size between households located in informal settlements and

those located in formal settlement neighbourhoods. Similarly, there is a significant statistical
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difference in the average household size between household located in high income areas and
those located in high income neighbourhoods. The mean number of years spent in education is
10.80 with a standard deviation of 4.80. The number of years spent in formal education ranges
from 0 to 18 years. The tables below summarises the education levels according to region the
respondents. It can be noted that there is a significant difference in the mean number of years
spent in education between respondents in informal settlements and formal residential
neighbourhoods. There is also a significant difference in the mean number of years of years
spent in education between respondents in informal settlements and those in high income
residential neighbourhoods. There is however no significant difference in mean number of
years of education between respondents in middle and high income residential neighbourhoods.
Across the two sexes, there is significant statistical difference in the mean years spent in
education with males having spent more years in education, on average than female

respondents.

4.1.1 Residential Characteristics

The study cut out three major classifications of residential neighbourhoods in Langata districts;
high income, middle income and informal settlements. The classification was done based on
the predominant neighbourhood characteristics. The largest proportion of respondents i.e.
51.91 per cent was drawn from low income settlements, followed by middle income residential
neighbourhoods at 43.72 per cent, while those from high income neighbourhoods of Langata

district made up 4.37 per cent of the total sample.

The largest proportions (48.1 per cent) of respondents interviewed were residing in slum houses
while 42.62 per cent lived in apartments or flats. These are residential units with shared
common areas such as verandas, access, compound and temporary waste storage areas. 9.29
per cent of the respondents lived in bungalows or maisonettes which are semi-detached or fully
detached residential units with own compounds. 76.5 per cent of the respondents lived in rented
housing units while the rest live in their own houses or houses for which they are paying

mortgage.
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Table 4.2: Distribution of sample by type of residential dwelling structure and

neighbourhood
Neighbourhood type
Informal Middle High
Type of dwelling structure settlements | income income Total
Apartment/Flat 6 72 0 78
Mansion/ Maisonette/bungalow 2 7 8 17
Slum House 87 0 0 88
Total 95 80 8 183

Source; survey data

4.1.2 Household Income

The monthly income of each household was arrived at by summing up all the monthly
expenditures of the household. This method was thought to be more practical than a direct
question on the amount earned by each household as most respondents were reluctant to reveal
their incomes during the pilot questionnaire survey. The mean monthly salary earned by
households in Langata district is Kshs 28,929.95 with the highest and lowest and highest
monthly household earnings being Kshs 197,400 and Kshs 3,900 respectively.

There is a very significant difference in the mean household incomes across the three

residential neighbourhoods with the highest difference in mean monthly incomes being

between the low income settlements and the high income residential neighbourhood.

The distribution of household incomes in the study area is not normal as can be seen in figure

4.1 below.
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Figure 4.1: Distribution curve for household incomes in Langata Sub County
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Source: Survey data

The figure above highlight the wide incomes inequalities among the households interviewed,
Income distribution is important because the aggregate WTP is determined by the equality or
inequality of distribution of incomes among individual households (Baumgartner et al. 2016).
Social or aggregate WTP is important in this case because the improvements in urban

environmental quality is a public environmental good.

4.1.3 Waste Collection

Waste Collection involves all activities ranging from the picking up of waste from the point of
generation to the transfer site. The collection is usually influenced by the storage method, pick
up point’s requirements, type and composition of waste and the kind of equipment, labour
availability and cost (Oluwasola and Ogunsola, 2008). The cost involved in the collection of
separated waste at the point of collection can be divided into two major components i.e. the
capital costs related to the acquisition of waste separation and storage bins and secondly the
recurrent costs, charged monthly by the waste collection service provider. Respondents were
asked to state their willingness to pay for the 3-way waste bins as well as their willingness to
pay related to the monthly service charge.

From the results of the questionnaire survey, only 59 per cent of the respondents expressed
their perception of what the most pressing environmental problem in their neighbourhood was.

From this group the nuisance from uncollected wastes and poor waste management emerge to
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be the most serious problem with a combined 26 per cent of the respondents reporting it to be
the most serious environmental problem. This is closely followed by inadequate water supply

(25 per cent) was the most serious environmental problem and poor sanitation (21 per cent).

Respondents were asked to provide an estimate of the waste they generate on a daily basis. All
responses were therefore based on these estimates and not verified weight. Majority (96 per
cent) of the households generate 5 kilograms or less of waste daily, while 42 per cent of the
households, with 43 per cent of these having an estimated daily waste generation of less than
one kilogram per day. Only 3.83 per cent of the households produce wastes weighing more
than 5 kg daily and these were predominantly in the high income residential areas.

Table 4.3: Estimated daily weight of waste generated by households

Neighbourhood Type
Daily waste Middle High
generation (kg) Low income | income income Total
<lkg 37 40 0 77
1-5kg 58 38 3 99
>5Kkg 0 2 5 7
Total 95 80 8 183

Source; survey data

Amongst the household interviewed, approximately 73 per cent have their household waste
being collected by a waste collection service provider of some sort, while more than a quarter
of the sampled household reported that the waste they produce is not collected by any service.
The main service provider in Langata district is private entrepreneurs accounting for about 45
per cent of all the waste collected. Other waste collectors include community groups, which
mainly operate in the informal settlements located in the low income neighbourhoods.
Community groups collect 72 per cent of all the solid waste collected from household in low
income settlements. The highest proportion of household whose waste is not collected among
the sample was in the low income settlements. Approximately 37 per cent of the households in
informal settlements did not have their waste collected. The uncollected waste is usually

dumped in open spaces located within these settlements.
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Table 4.4: Waste collection service providers across residential neighbourhoods

Neighbourhood type
Middle

Waste collection Service Provider | Low Income | income High income | Total
City County of Nairobi 0 0 0 0
Private company 9 65 8 82
Community group 43 0 0 43
Waste not collected 35 15 0 50
Total 95 80 8 183

Source; Survey data

4.1.4 Payment for Waste Collection

More than 80 per cent of the respondents pay a service fee to the waste collection service
providers serving them. The mean monthly payment made for waste collection is Kshs 185
with a standard deviation of 186.87. The payment ranges from zero for respondents who do not
pay or those who do not have access to any waste collection service to Kshs 800 per month in
the high income residential areas. There is a significant difference in the mean amounts
currently being paid for household waste collection between all the three neighbourhood type
with the largest difference (Kshs 66.97) in mean payments being between paid for being
between low income settlements and high income residential neighbourhoods.

4.2 WTP for waste Separation

The willingness to pay for waste separation is equated to the value assigned by household to
the environmental quality improvements in Nairobi that can be realised by improvements in
solid waste management characterised by effective separation of household wastes as one of
its pivotal elements. It is the maximum price the household is willing to pay for a given level
or quality of service, in this case a 3 way waste separation at household level. Respondents
were also asked if they would be willing to pay for 3-way waste containers. To elicit t