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ABSTRACT

The purpose of this study was to assess existind s@ste management practices in
Uasin Gishu County with the aim of examining the irmdactors influencing
sustainability of solid waste management progranthan county. The study adopted a
descriptive survey research design. The target |ppn was one hundred and thirty
(130) respondents. To get the sample, the resgausbd the Krejcie and Morgan sample
size table to select ninety seven (97) responddihis.research instrument for collecting
data was a structured questionnaire. Data in tdyswas analyzed descriptively using
arithmetic mean and standard deviation with the gl Statistical Package for Social
Science (SPSS) and Excel. Data was displayed ie fabmat. The findings indicated
that what influenced how the nature of solid wasteatment influences waste
management programs majorly was the availabilitiredtment with an average mean of
(3.1829) which influenced revenue generated froeviaste and availability of treatment
influences the frequency of collecting waste. Fngdi also indicated that what influenced
how Form of waste disposal used by the county gowent had on waste management
majorly was that Land filling of waste disposedaat average mean of (4.5122) which
influenced cost of receiving waste and revenue gee@ from waste. Capacity of
infrastructure influenced solid waste managemenbgq@am majorly through the
availability of infrastructure with an average meah (3.7764) which influenced
frequency of collecting waste and revenue generfitmad waste. The findings also
indicated that what influenced the way planning cpss influences solid waste
management program majorly was the existence aisplaith an average mean of
(4.252) which influenced revenue generated frondseaste and existence of plans also
influenced frequency of collecting solid wastewhls recommended that counties should
invest in infrastructural capacity, diversify foroh waste disposal and invest in nature of
treatment for solid waste management and enharmeniplg in waste management
program.
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CHAPTER ONE
INTRODUCTION

1.1Introduction

Chapter one of this study introduces the backgrairide study, the problem statement,
purpose of the study, research objectives and n@dsgaestions and finally significance
of the study is discussed.

1.2 Background to the Study

The state of solid waste management in cities eéldping countries is fast assuming the
scale of a major social/environmental challengest&@oable solid waste management
(SSWM) is a purposeful activity with the goal to intain and improve the state of an
environmental resource affected by human activiligs not, as the phrase suggests, the
management of the environment as such, but ralliemanagement of the interaction
and impact of human societies on the environmehe Term ‘waste management’
incorporates collection, transportation, processamgl disposal of the waste. It also

includes strategies for reducing the amount of evsbe disposed of (Shekdar, 2009).

Sustainable solid waste management enhances mamcteef a healthy, aesthetic, and
ecologically sound environment. Waste managemerttives waste collection, sorting,

storage, recycling and disposal. Disposal can e do a landfill or an open dumping

site. For years, solid waste has been burned,eé;us dumped with a qualitative level
of processing which depends on the economic, @ljtsocial and political developments
of communities in their particular situations (Gaih, 2006).

Globally, there is a drive towards SWM sustaingili3R initiatives have been
introduced accordingly to reduce, reuse, and recyelste materials with the end view of
reducing the final volume of waste that enters fiélsd(Lohani, B.N 2004). In most

countries, the government has laid down the praesdand guidelines for collection,

segregation, storage, transportation, processmydaposal of solid waste. For instance,



the developed economies of Japan, South Korea,ahaiand Singapore aim for the

elimination of landfills from their systems (Shek@®09).

In these countries, SWM systems have stabilizedutyir a variety of legal measures
supported by national funding (Shekdar 2009). Meeepoone of the most important
environmental problems in cities of Beijing, Chings,the production management and
containment of urban solid waste. Global generatibmunicipal solid waste in 1997
was 0.49 billion tones with an estimated annualwnarate of 3.2% —4.5% in developed
nations and 2% -3% in developing nations (Suochentgal. 2001).Inappropriate
management of urban solid waste not only incretsepollution to the environment, but
also threatens human health through its collectimamsfer and disposal processes. In
Asian countries, their citizens are highly awarehair responsibilities making SWM a

common practice (Zurbrugg, 2002).

However, in Africa, difficulties of solid waste magement extend from the state to the
local municipalities, refuse of all shapes and siaee a common site in both urban and
rural areas. These difficulties are concentratedi @mplicated by population pressures
in the few heavily populated cities. For instanae,Accra, garbage collection and
disposal is in the hands of one company, City & @oguWaste Limited (CCWL). The
main drivers of the waste problem in Nigeria, fostance, are poverty, high population
and urbanization growth rates, compounded by a veeakunderfunded infrastructure.
The gravity of this problem is perhaps best refidan the level of attention given to it in
the United Nations Millennium Declaration in Septen 2000. Three of the eight
Millennium Development Goals (MDGSs) in the Declarat have waste or resource
efficiency implications. In response to the wastallenge many developed countries
have embarked upon ambitious environmental reforet®rding remarkable advances in
best practices and sustainable management of Kenicipal Solid Waste (MSW)
(Chianand DeWalle, 2006).

In Kenya, unsatisfactory SWM and illegal dumpingsiexacerbate pollution of surface
and ground water is prevalent. The inadequate Sthdte Management strategies pose

serious environmental and public health risks vaissociated significant environmental,
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social and health costs (Mwangi, 2010).Open dumpingarbage facilitates breeding of
disease vectors such as flies, mosquitoes, codkesacats, and other pests (Otiso, 2003).
Rapid urban population increase in developing ateshas resulted in large unplanned
settlements and excessive amount of solid waste.ifstance, Nairobi presently has
about 3.2 million inhabitants with daily solid wasgeneration ranging between 1,900
and 2,400 metric tons (UNEP, 2010). The main factofluencing waste management
include inadequate financing, poor infrastructurel goor technology, lack of public
awareness on good sanitary practices, inadequgdédad regulatory framework (Ngugi
and Makokha, 2006).

In Uasin Gishu County the situation is not diffardrom the global and National
patterns, despite all the efforts being made bynBodepartment to decrease the number
of solid waste affecting the environment. Solid teas a challenge in Uasin Gishu
County, it is very expensive and no good resultree¢o be recorded in the County
despite spending a huge percentage of the towngnte they remain dirty (Otieno,
2010). In Uasin Gishu County, especially, Elddostn, the Department of Environment
was established with the mandate of taking carensironment and more specifically
solid waste and pollution. The town of Eldoret iaking money from waste instead of
spending money to manage waste. This is througénres generated and cost reduction
in waste management (Mwangi, 2010). It was agdimst background that the study
investigated the factors influencing solid wastenaggement program in Uasin Gishu
County.

1.3Statement of the Problem

Solid waste management is an issue in developirpagnies; most countries find

themselves having to choose between budgeting éadthy infrastructure or social

services such as solid waste management. As at relsiihese pressing needs most
developing economies are unable to provide regs#awvice to urban residents often
resulting to accumulation of solid waste in mangaat In Kenya, the main drivers of
waste problem for instance, are poverty, high pagah and urbanization growth rates,
compounded by a weak and underfunded infrastruciespite promulgation of the

constitution that brought decentralized governgdesolution), the county governments



still give low priority to solid waste managemenaking it underfunded and inadequate
in terms of human resources and facilities. In Wasishu County, most people either
dump waste in open spaces or burn it, creating maxtd air pollution. (Makokha, E
2006)Locating new sites for disposal has also becmareasingly difficult due to public
opposition, rising cost of land, and lack of appraje land area. Perhaps the most
important factor for poor performance relates wsthcietal and management apathy.
Literature suggests that the operational efficiemdySWM depends on the active
participation of the local government and of thezens, but since the social status of

SWM in low-income areas is low, there is lack of interest tolwadt.(Naliaka 2013)

There have been few studies that have been comntitecestablish sustainable solid waste
management and while a majority of these studies baen majorly conducted in other
nations there appears to be an information gapdrdcal scenario. The studies reviewed
addressed other issues other than the factors tiaffesustainable solid waste
management such as Devkottta, & Watanabe, (2006)ladked at need of community
based sustainable approach for solid waste managemkathmandu; Ngugi, Ikiara and
Makokha (2006). Who looked at Waste Managemencitye A Case Study Of Public
Technical Training Institutions; Hope et al. (1998)o looked at Urbanization and the
environment in southern Africa and Ozelir et al@@Dwho looked at the Life cycle
assessment of municipal solid waste management oaethAnkara case Study
Environment International. None of these studie&éal at factors affecting sustainability
of solid waste management and there is therefoed e carry out a study that will fill

this gap and provide answers to this issue.

The problem of sustainable solid waste managenseatmajor problem in the country
and one that continually plagues different courdyegnments. It is therefore needed to
come up with solutions that address this issue @mzk for all. This study, therefore,
seeks to assess the factors influencing sustaityatilsolid waste management program

localizing the study to Uasin Gishu County.



1.4 Purpose of the Study
The purpose of this study was to examine the faattftuencing sustainability of solid

waste management program in Uasin Gishu County.

1.5 Research Objectives
The study was guided by the following research abjes:
1. To examine how nature of solid waste treatmentuerfte sustainability of solid
waste management program in Uasin Gishu County.
2. To examine how form of solid waste disposal inflees sustainability of solid
waste management program in Uasin Gishu County.
3. To establish how capacity of infrastructure inflaes sustainability of solid waste
management program in Uasin Gishu County.
4. To assess how planning process influences sustliiyjabf solid waste

management program in Uasin Gishu County.

1.6 Research Questions

1. How does the nature of solid waste treatment infteesustainability of solid
waste management program in Uasin Gishu County?

2. How does the form of solid waste disposal influesgstainability of solid waste
management program in Uasin Gishu County?

3. How does capacity of infrastructure influence suastaility of solid waste
management program in Uasin Gishu County?

4. How does Planning process influence sustainabilitgolid waste management

program in Uasin Gishu County?

1.7 Significance of the Study

The study is significant to various stakeholdersoviiclude county governments and
private companies. Other counties and towns incthntry might find the study and
more so its findings important not only in solid sk& management success but also for
managing the environment through community parittgn and implementing laws.

The study provided information to the community nbemns in Uasin Gishu County on

the factors influencing solid waste managementgamogand it also provided information
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on the possible ways in which solid waste can becg¥ely managed to improve air and
water quality, soil pollution and most importanthe environment.

The information might be helpful to County govermfjeNGOs and other private
organizations dealing with solid waste managementcarrying out reforms and

procedures that can ensure proper use of solicewast

The study is also significant in that it forms aefu$ foundation against which future
studies can be undertaken by other researchensgtakio account the suggestions for
further studies. Findings of the study also proglideseful literature for other scholars
who may wish to explore the area of solid wasteagament and the factors influencing
it further.

1.8Delimitations of the Study

The study was delimited to factors influencing daeliaste management program in Uasin
Gishu County, Kenya. It specifically looked at fofactors influencing solid waste
management program in the County. These were natuteeatment, Form of waste
disposal, capacity of infrastructure and planningcpss. The study delimited itself to a
period between 2013 and 2015.

In order to utilize scarce resources, the resedetimited to sample respondents within
Uasin Gishu County who are responsible for collectgarbage including contracted

companies in the county.

1.9 Limitations of the Study
The study could have been limited by lack of reiloeptn the area of study in order to
counter this the researcher visited the area dfydtefore hand and sought consent from

the relevant authorities and was given a go aheadriduct the study.

The research questions could also have been mmieted and fail to yield the
information that the study required. In order tdegaard against this the researcher
conducted a test-retest which helped determinauftability of the research instruments

and revised them to ensure that they were suifablearrying out the study.



1.10 Assumptions of the Study

In order to conduct the study, the following asstions were made:

1. It was assumed that Solid waste management pracloeady exist in Uasin
Gishu County.

2. It was also assumed that the respondents of tltly stould respond to the
guestionnaires genuinely and without bias.

1.11 Definitions of Significant Terms

The study encompasses the following terms:

Infrastructure: is physical and organizational structures needed fo
improving solid waste management in the county.

Planning Process: is termed as development of goals, strategies,listskand
schedules required to achieve the objectives ofeartiy
sustainability of solid waste management progrardasin
Gishu County.

Sustainability: ability of solid waste management to last or camdiior a
long time at an affordable cost while generatingereie to
pay for its own operations.

Sustainable solid waste managementenhancement and maintenance of a healthy
ecologically sound environment that is cost effextilt
involves maintaining or improving environmentalrstards
through generations.

Waste Disposal: is the process of collecting and removing solid teaend
relocating it to a place where it will be managed
effectively.

Waste management: incorporates collection, transportation, procegsiand
disposal of waste. It involves sorting, storageycéng and
disposal. It also includes strategies for redutiregamount
of waste to be disposed of in Uasin Gishu County.



CHAPTER TWO
LITERATURE REVIEW

2.1 Introduction
This chapter focuses on literature related to theldys It contains the concept of
sustainability of solid waste management, the thigzal framework, empirical review,

conceptual framework of the study and finally sumyra literature review.

2.2 Concept of Sustainability of Solid Waste Manageent

Globally, nations are doing all they can to solhe problem of waste management
disposal and come with a sustainable way of aduhgtke problem. Multiple plans of
action, developed at all levels of government, lsimg conducted to match the growing
burden. The development of city wide initiatives Waste disposal is limited by the rapid
pace of urban growth itself and the limited amoafnfinancial resources available to the
municipality for waste management. Filling the voldcal initiatives to create urban
solid waste management are playing a key role ilding better solid waste management
systems (Baud, Stelios, Michaela and Johan 20ai).ekample German development
cooperation projects now implement the outcomes amflalyses and resulting
recommendations for action in their day-to-day apens. In so doing, they benefit from

the sectorial and cross-sectorial approach of dvesary project.

In Kosovo, the urban development project Modermzabf Municipal Services is using
previously drafted guidelines on operator models $bructuring the local waste
management industry. In collaboration with the adry project, a training module was
developed in Kosovo to provide further training @mployees in local authorities and
waste disposal companies. Similar measures arg p&anned for other countries (Brook
and Davila, 2000)

In Europe, waste is increasingly being used to pecedboth materials and energy, and
recycling now saves more greenhouses gases thgandrates. Campaigns that waste
must no longer be deposited in residential aredsuaicontrolled landfills or end up on

illegal rubbish tips and in waterways continue ¢éodarried out. Waste accumulates in the
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world’s oceans as marine litter, and is blown agrosntinents and pulverized by the
action of the wind, sun and waves. Plastic wasteaiticular does considerable damage
to flora and fauna and finds its way into the huni@od chain in the form of micro-
particles. Since eighty percent (80%) of the wabkst ends up in the ocean originates
from land-based sources, uncontrolled waste depasitwaterways and oceans are
largely the consequence of non-existent or inadequaste management and developed

nations continually campaign for a green environtmen

In Africa; many developing and emerging countriesfaced with the major challenge of
improving their inadequate and unsustainable wasteagement systems, in the last 20
years, a number of solid waste management projaatee been carried out in
collaboration with external support agencies. B@neple in Ghana, Some projects were
successful in producing lasting impacts on the oupment of solid waste management
in the country (Awortwi, 2004). However, many mcis could not support themselves
or expand further when the external agencies disased their support. A number of
technical, financial, institutional, economic, asmtial factors contribute to the failure to
sustain the projects, and they vary from projegbrmject (Bartone, 1995). For example
in Nigeria Like in most other developing countrisd major cities, sustainable solid
waste management in Lagos remains a herculeandsgé&cially with its ever increasing
population. While it may be said that LAWMA haveebemaking efforts to improve
waste management in the state, there are stilltaoflountapped opportunities for

sustainable waste management (Adeyinka, BankoteOdaye, 2005).

In Kenya, solid waste collection systems are igedfit, and disposal systems are not
environmentally friendly; a solid waste study daméNairobi shows that “about 30 to 40
per cent of all solid waste generated in urbansareaincollected and less than 50 per
cent of the population is served” (Naliaka, 2013he problem of solid waste
management continues to plague the country leatding lot of hazards and creating
unsightly environments. Overburdened and ineffectiulid waste management systems
in congruence with rapidly changing consumptiontggas plague the city and major

towns within the country. The resulting discreparmstween the current solid waste



management systems and the growing need for expandkection and disposal
facilities has left an accumulating amount of salidste within the urban environment
producing unaesthetic and unsanitary conditionerd s need to come up with measures
that will address this problem within the countnyes that are sustainable and able to
provide a lasting solution for the problem once &odall. For example the current total
recycling capacity in Nairobi is very low compavatito total waste being generated.
Middle- to high-income areas have better wastescttin, largely by private institutions,
due to their greater ability to pay for the sersiddowever, low-income areas like Kibera
lack the capacity and are therefore largely susldepto waste management problems

which create health, safety and environmental amsc@Naliaka, 2013).

2.3 Theories on Solid Waste Management program
There are several theories that apply in solid &asinagement which include: Critical

Theory, Network Theory and Social Cognitive Theory.

2.3.1 Critical Theory by Horkheimer (1937)

Horkheimer (1937) proposed the Critical Theory.tiCal Theory has been defined as
theory which can provide the analytical and ethicaindation needed to uncover the
structure of underlying social practices and tacesd\the possible distortion of social life
embodied in them. As a body of theory, it is compd@d multidisciplinary, seeking to

explain the whole phenomenon of consciousness @anchdermine the ways in which

existing consciousness perpetuates existing sesidtiis particularly associated with the
‘Frankfurt School’, founded in 1923. The most imfhtial theorists of the first generation
were Adorno and Max Horkheimer (1895-1973), tholgarcuse, who stayed in the
United States when the Frankfurt School returnednfrexile in 1950, found a larger

audience (Horkheimer (1937).

Adorno and Horkheimer (1973) agreed that in essgddgcal Theory starts with Marx,
but quickly abandons the philosophical materialiime, theory of historical development,
and the crucial role of the proletariat, which &ey features of most Marxism. What is

retained is the sort of explanations of false cammness and of alienation which are to
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be found in Marx's earlier writings. It then drawa a variety of insights into the
formation and structure of consciousness (moreifspaty, ‘modern’ consciousness),
including Jean Piaget's accounts of how childremnldanguage and thought, Ludwig
Wittgenstein's philosophy of language, and Heidégdermeneutics. But, in each case,
it goes beyond these forms of inquiry into a broatiarx-like account of the political
and economic processes upon which the workingsmgaousness are said to depend.
Raymond (1981) states that Critical Theory is thbhke to develop a sharp, subtle, and
derogatory account of modern consciousness whidemmnes much what we believe
by showing us the influences which have molded lbeliefs. These influences are
contrasted with rationality and with the conditidos rational argument that would allow
what Habermas calls the ‘ideal speech act. CritiEakory has, therefore, had a
considerable influence, often indirect, on suchufger-culture’ movements as feminism
and the green movement because it allows themitd fwthe structure and irrational

origins of our ‘patriarchal’ or industrial thought.

Blackwell, (1995) proposed that Critical Theoryedevant to solid waste and sustainable
management as it focus mainly on green movementhweimphasize on the need to
conserve the environment in relation to preventidnsolid waste dumping. Critical

Theory also focuses on ethical foundation needashtmver the structure of underlying
social practices, for example individuals in a jpafar area may mainly believe that
collection of solid waste is only responsible faop people who have no other work to
do, but in reality to manage collection of solidsieg it requires critical management

skills and such skills are poised by the structirhe underlying community.

Moreover, Willard (1996) asserts that Critical Thealso examines the revelation of
distortion of social life, social life here des@ththe way the individuals managed the
solid waste collection process, but with much expego real world practices in similar

process, individuals are able to apply the samasiae local management of solid waste

materials, this in long run brings about a bettaywf sustainable management.
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2.3.2 Network Theory by Alders (1993)

Alders (1993) cited in Zerihun(1996) a network efided as any group of individuals
and/or organizations who, on voluntary basis, emgkainformation or goods or
implement joint activities and who get organized float purpose in such a way that
individual autonomy remains intact. Based on theirdtion individuals” motivation to
join the network, based on self interest and cotidga@ctivities of common interest, are

considered as the major characteristics of a né&twor

Wasserman & Faust (1999) views these joint acdisitvithin the social environment as a
pattern or regularities in relationships within théeracting units resulting in structures.
The relationship among the interacting units canme&asured using structural variables
and the relationship can be of different aspectduding economic, political and
interactional among others. According to Boissev&inMitchel (1973) the set of
transactions that relate the individuals has its awplication on the people involved in

the transaction.

Nnunduma (2003) argues that Network Theory hadtesktrom the conceptualization of
a social group within an interacting community. &avin & Mitchel (1973) described
man is a social animal with the need to establalation with others of his kind.
Nnunduma describes networks within social groupsdiyparing it to living organisms
as "Networks are useful socio-economic systems wjitbcific historical and cultural
dimensions that emerge to meet the particular neédseople at a particular place
Nnunduma(2003).

Mark (1998) classified networks in the context &die and market in to two common
models and ideal types of organization which asganchies and market. Networks exist
in the middle of markets and coexist within hiehies. He further noted that anything
can be a network based on the definition of netvgivken by Baber (1992) as network is
a set of relationships within a defined populatitihve population can be a people or other
relational nodes. However, these networks shoule masources, skills, legitimacy and

means of coordination.
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Nnunduma (2003) argues that individuals engagedoinhe activities of a network

establish common aims and interests that are esgbdot result in the development of
rules, values and norms. These in turn are expeictecteate roles, obligations and
expectation of reciprocity. Wasserman & Faust (396fed in Nnunduma (2003) argues
the strength of relational ties among members métavork has an overall implication on
the potential of the members of the network to at@collective actions and this in turn
has effect on how the network behaves. Actors alalions among actors are two major
concepts in the study of a network theory. The ephof network has been introduced to
the concept of the informal sector by the study.afnitz (1988) study titled Informal

Exchange Networks in Formal Systems: A Theoretitadlel.

The study argues that Networks of reciprocity aradrgm-client relations has been
playing an important role in the informal sectoneTactors in the informal sector who are
involved within the informal activities have beenesdribed by Lomnitz as
“"disadvantaged” in comparison to the membersinvitther sectors in the formal
system. According to the study such a network ahation is important for the members
of the informal sector in order to articulate dteigrate into the formal market system and

create informal social security system to survivengintz, 1988).

Network Theory is relevant to solid waste and snatsdle management in that for any
waste to accumulate in a particular place theret i@sxistence of people who form a
network through a common interest. The relationgmmpong the interacting units in a
network can be judged using different aspects dinly economic, political and
interactional among others such that through ecangmople gathered at a particular
place to conduct business hence forming a netwtiriqugh political people are
controlled by hierarchies organizations formed with network.

Nnunduma (2003) proposed that within the networireghis release of solid waste
materials by individuals hence there was no cordf@uch solid waste collection and in
long run it resulted in uncontrolled accumulatioh waste, Network Theory here

describes itself as having resources, skills legity and means of coordination hence

the resources here could be manpower that empowéneds to realize the importance of
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solid waste collection, the skills in a network vegoplied in the management of the solid
waste management for proper disposal collectiod tegatment of such waste. The law
passed out in a network of how to individually mged solid waste was critically

accepted by all the people in a network and in lang the effectiveness of Network
Theory in management of solid waste is realizeds Té the theory this research is

pegged on.

2.3.3 Social Cognitive Theory by Miller and Dollard(1941)

Miller and Dollard (1941) proposed the theory otiab learning. Bandura and Walters
(1963) broadened the Social Learning Theory witk frinciples of observational
learning and vicarious reinforcement. Bandura (}9pfvided his concept of self-
efficacy in 1977, while he refuted the traditiodabrning theory for understanding

learning.

Bandura (1963)the Social Cognitive Theory (SCTjelkevant to health communication
and may be applied to solid waste and sustainahleagement. First, the theory deals
with cognitive, emotional aspects and aspects bawer for understanding behavioral
change. Second, the concepts of the SCT provide ficaynew behavioral research in

health education.

Miller and Dollard (1941) further agreed that Sodiognitive Theory posits that an
individual's behavior is primarily learned throulgis or her observation of others as well
as through interaction with his or her environmérirough observing the behavior of
others, one is able to construct models of appatgitiehavior in one's mind and to form
expectations and judgments about the likely outsorok reproducing that behavior
oneself. This means that behavior is largely lediared that one has the ability to reflect
upon the behavior of oneself and others to detexrappropriate behavior. It also means
that if one's behavior is antisocial, one has thétyato reflect upon one's own behavior
and to take a stand on that behavior, thus changies self-perception and altering

one's own behavior.
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Pajares (2009) asserts that Social Cognitive Theotiierefore relevant to solid waste
and sustainable management in that the theory aatiscognitive, emotional aspects
and aspects of behavior for understanding behdwbienge, such that in a place where
people were throwing solid waste in a particularcpl without caring, new individual in
such place did exactly the same or if an individised to throw solid waste carelessly in
a particular place and shift to a another placeheehad to adapt to that areas ways of

throwing solid waste.

Also the concepts of the Social Cognitive Theorpvie ways for new behavioral

research in health education, in that trough rebeer health matters people realized the
harmful effects of living around uncontrolled solidaste disposal, and therefore
individuals knew the importance of managing theidselaste materials in a more

reasonable manner. Individuals learnt that solidtezananagement is a primary health
benefit it is the control of vermin that spreadedise. By consolidating residential and
some types of commercial wastes, then using apijatepdisposal technology habitat is
reduced, or nearly eliminated, for rodents anddtssthat otherwise pose a public health

risk.

Bandura (1976) agreed that the ideas for otherdieal areas such as psychology are
welcome to provide new insights and understanduah ghat Social Cognitive Theory
posits that an individual's behavior is primariained through his or her observation of
others as well as through interaction with his er énvironment. It explains that when
the majority of individuals in a particular placeaile to accumulate solid waste in a
central location, you will probably do the sameyaar insights will tell you that such a
procedure is a relevant idea. The study therefoneladed that Social Cognitive Theory
plays a role in the field of solid waste managematit directly interacts with the

environment.

2.4 Empirical Review
The following review of the literature focuses anggrical findings from quantitative and
gualitative studies in solid waste management.raitee was found through a series of

comprehensive searches on academic research nektfbauments.
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2.4.1Influence of Nature of Treatment on Solid Wast Management program
Zurbrugg(2002) affirms that one problem in mostod lowincome country collection
systems is that these are relatively inefficienicsi the collection vehicles are not
technologically fitted to collect majority of dewgling countries’ high density organic
waste. Integrated waste management options are bemg applied in most of the
developed countries with resource recycle, recoaan/energy generation facilities from
the solid waste. Waste-to-energy (WTE) convers®maow considered as one of the
optimal methods to solve the waste managementgmobi a sustainable way. Different
mechanical, biological and thermo-chemical, wasteriergy technologies are now
applied for managing waste. Technological advanogsneenvironmental regulations,
and emphasis on resource conservation and recokewe greatly reduced the
environmental impacts of solid waste (SW) managemercluding emissions of

greenhouse gases (GHGS).

Boateng (2007) postulates that solid waste managiedsals with the way resources are
used as well as with end-of-life deposition of miale in the waste stream. Often
complex decisions are made regarding ways to d¢pllecycle, transport, and dispose of
solid waste (SW) that affect cost and environmengtases. Prior to 1970, sanitary
landfills were very rare. Wastes were “dumped” anghnic materials in the dumps were

burned to reduce volume. Waste incinerators witpaltution controls were common.

Devkota, and Watanabe(2006) conducted a study oad N& community based
sustainable approach for solid waste managememtathmandu and found out that
today; solid waste management involves technolatjasare more energy efficient and
protective of human health and the environment.s&h&echnological changes and
improvements are the result of decisions made bgllcommunities and can impact
residents directly. Selection of collection, tramgation, recycling, treatment, and
disposal systems can determine the number of nagyoins needed.

The development of new and emerging technologissbkan driven by the need to find
alternatives to land filling and mass-burn incitiera The City of most developed

countries is evaluating the potential to apply reewl emerging technologies to manage
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up to 40% of the City’s solid waste stream thatnedrbe diverted through other means.
This remaining 40% of the solid waste stream isrrefl to as residual waste (Beierle and
Cayford, 2002).

In low- and middle-income countries, municipal mges still face many common solid
waste management problems. Although in some cisigscessful innovative ideas and
approaches have been implemented on differentdesiethe solid waste management
system (from household storage to disposal), treevkmow and experience is seldom
communicated and transferred to others with simiegponsibilities. Rather many
municipal officers go through the same trial antbephases repeating mistakes made
elsewhere before. Research institutions, NGOs, latetnational agencies are seen as
very important actors for enhancing and supportimegdissemination of "best practices".
It must be recognized, however, that there is ntpackage solution" for solving the
solid waste problem (Goodstein, 2003). Although filmedamental aspects of the waste
management hierarchy remain valid, large flexpilio use different approaches for
different local situations and actively involvingsidents at an early stage in planning and
implementation are elements which have shown tambst promising (Garande and
Dagg, 2005).

Effective and efficient recycling is possible bypapng technology developed for
increasing consumer participation, maximizing tredue of collected materials and
minimizing the costs of operating the system. Goreent and industry are best served
by thinking long-term with respect to recycling ®ms. Experience has shown that short
term strategies which focus on minimal upfront stweent usually lead to higher

recovery costs in the long run (Mongkolnchaiarur@Q5s).

Waste type is an important determinant of the teldgy chosen for waste management.
For example, some wastes are technically incomlgatitith a specific technology
because they would damage equipment. For wasteaatbazed as hazardous because of
their reactivity, corrosiveness, and ignitabilithere are well-established chemical and
physical treatments available. However, for a wastevhich toxicity is the major
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hazardous characteristic, the choices are not.cleaic constituents may be organic,
inorganic, or metallic, and many technologies cdddised (Ozelir and Demirer, 2006).

The major issue is whether to use a treatment ntagament approach. For the most
toxic waste, the preferred choice is treatment wihés technically feasible. In general,
the kinds of waste most suitable for land-basedatoment are residuals from treatment
operations, pretreated (or stabilized) waste, atdide waste, and relatively low-hazard
(and often high-volume) waste. However, some utdl#da wastes are significantly toxic
that land disposal should not be used, and wastenation is the only acceptable

alternative (Hagerty, 2003).

Many waste treatment technologies can provide peema immediate and significant
degree of hazard reduction. In contrast, the lemgt effectiveness of land-based
disposal technologies relies on continued maintemaand integrity of engineered
structures and proper operation. For wastes whieltaxic, mobile, persistent, and bio-
accumulative, and which are amenable to treatntea#ard reduction by treatment is

generally preferable to land disposal.

In general, however, costs for land disposal areparable to, or lower than, unit costs
for thermal or chemical treatment (Ragle, 2005).maste disposal, advanced landfill
designs, surface impoundments, and injection veetldikely to perform better than their
earlier counterparts. However, there is insuffitiexperience with these more advanced
designs to predict their performance. Site and evapecific factors and continued
maintenance of final covers and well plugs was irtggd (Barton and Patel, 2006). The
ability to evaluate the effectiveness of these akgp technologies could be improved
through better instrumentation of these faciliti@sarrently, their performance evaluation
relies heavily on monitoring the indirect effectdlmeir failure by, for example, detecting

aquifer contamination (Sener, 2006).

2.4.2Influenceof Form of Waste Disposal on Solid Viéée Management program
Solid waste is the unwanted or useless solid nagemenerated from combined
residential, industrial and commercial activitiésd given area. It may be categorized

according to its origin (domestic, industrial, coengial, construction or institutional);
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according to its contents (organic material, glasstal, plastic paper etc); or according to
hazard potential (toxic, non-toxin, flammable, aaditive, infectious etc). The methods
of waste disposal and management of solid wastecesdor eliminates adverse impacts
on the environment and human health and suppootsoetc development and improved

quality of life. A number of processes are involeeffectively disposing and managing

waste for a municipality. These include monitorirmgllection, transport, processing,

recycling and disposal. Methods of waste reductiwaste reuse and recycling are the
preferred options when managing waste (Kahn, 2000).

According to Boateng(2007), there are many enviremia benefits that can be derived
from the use of these methods. They reduce or ptereen house gas emissions, reduce
the release of pollutants, conserve resources, sagegy and reduce the demand for
waste treatment technology and landfill space. &foee, it is advisable that these
methods be adopted and incorporated as part ofvdste management plan. Waste
reduction and reuse of products are both methodsasfe prevention. They eliminate the
production of waste at the source of usual ger@rand reduce the demands for large

scale treatment and disposal facilities (Hage®33).

Lohani (2004) states that the methods of wastectemfuinclude manufacturing products

with less packaging, encouraging customers to btimgr own reusable bags for

packaging, encouraging the public to choose reagatalducts such as cloth napkins and
reusable plastic and glass containers, backyargaostimg and sharing and donating any
unwanted items rather than discarding them. Alltled methods of waste prevention

mentioned require public participation. In orderget the public onboard, training and

educational program need to be undertaken to eglubatpublic about their role in the

process. Also the government may need to regutetaypes and amount of packaging
used by manufacturers and make the reuse of shppppis mandatory.

Ngugi(2006) agrees that waste disposal methodstseg&nsform the waste into a form
that is more manageable, reduce the volume or esthe toxicity of the waste thus
making the waste easier to dispose off. Treatmegthous are selected based on the

composition, quantity, and form of the waste mateisome waste treatment methods
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being used today include subjecting the waste teemely high temperatures, dumping
on land or land filling and use of biological preses to treat the waste. It should be
noted that treatment and disposal options are chasea last resort to the previously
mentioned management strategies reducing, reusidgrecycling of waste (Lohani,
2004).Recycling refers to the removal of items frthve waste stream to be used as raw

materials in the manufacture of new products.

A Wasserman (1999) state that thus from this d@éfimirecycling occurs in three phases:
first the waste is sorted and recyclables collectieel recyclables are used to create raw
materials. These raw materials are then used irpthé@uction of new products. Waste
from our homes is generally collected by our loaathorities through regular waste
collection, or by special collections for recyclingithin hot climates such as that of the
Caribbean the waste should be collected at lease¢ @vweek to control fly breeding, and
the harboring of other pests in the community. ©faetors to consider when deciding
on frequency of collection are the odors causedidgomposition and the accumulated
guantities (Schertenleib, 1992).

Sanitary Landfills are designed to greatly reducelioninate the risks that waste disposal
may pose to the public health and environmentalityuahey are usually placed in areas
where land features act as natural buffers betweemandfill and the environment. For
example the area may be comprised of clay soil hvigcfairly impermeable due to its
tightly packed patrticles, or the area may be chiaraed by a low water table and an

absence of surface water bodies thus preventinthtbat of water contamination.

In addition to the strategic placement of the ldhdfther protective measures are
incorporated into its design. The bottom and safdandfills are lined with layers of clay

or plastic to keep the liquid waste, known as leéehfrom escaping into the soil.
Leachate is collected and pumped to the surfacérdatment. Boreholes or monitoring
wells are dug in the vicinity of the landfill to mibor groundwater quality. A landfill is

divided into a series of individual cells and oalfew cells of the site are filled with trash
at any one time. This minimizes exposure to wind &in. The daily waste is spread and

compacted to reduce the volume, a cover is thehegpf reduce odors and keep out
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pests. When the landfill has reached its capatity capped with an impermeable seal

which is typically composed of clay soil (Siddiqa006).

Open waste piles are a common site in Uasin Gisttlithe work of County is often

limited to sweeping the streets and dumping theteviasthe nearest river or vacant land.
Modern waste management techniques, such as ssepeaeated door-to-door collection
systems, material recovery and recycling faciljtemitary land filling, and private sector

participation have not yet been introduced in nmaghicipalities (Kahn, 2000).

However, in spite of the many challenges faced byioipalities, in some urban areas,
municipalities have joined hands with local comntigsi and the private sector to
introduce innovative approaches for waste managentet are cost effective and
efficient. These include door-to-door collectiorstgm in some areas and several in the
municipalities, plastic collection and recyclingsssms with community and private
sector participation, composting, medical waste agament and land filling (Hope,
1999).

2.4.3Influence of Capacity of Infrastructure on Sdd Waste Management program

Major problems that come with urbanization in depahg countries include: inadequate
physical infrastructure, crowding with high levetd waste, unsustainable resource
consumption, and the settlement of environmentallinerable lands (Hope, 1999).
Governmental resources to maintain and expandsinéreture in growing urban areas
cannot keep pace with the rate at which urbanesetthts have been growing. High
levels of growth not only demand a greater levet@tvices, but also work to depreciate

infrastructure already in place (Lohani, 2004).

Traffic congestion and transportation infrastruetare two major issues that urbanization
in Africa has brought about. Maintaining and expagdurban roads to accommodate
rapidly growing urban population has presented gomehallenge for municipalities
while maintaining sustainable solid waste managenfdari bin, 2003). Almost all
African urban areas have abandoned money losinlicpuménsportation systems in favor
of private transportation. Instead of easing thedéen, this shift has overwhelmed public
roads. Growing numbers of cars on the road hastdedhigher levels of energy
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consumption and increased air pollution problemd.dsotho and Mauritius the number
of cars on the road have more than doubled fron®-B#3(Hope, 1999).

Developing countries that have benefited from thelatation of precious natural
resources, such as diamonds, have seen a jumpnhbens of individuals that can afford
cars, which has contributed to increased traffiele and further road degradation (Hope,
1999). In addition to higher pollution levels andfrastructural stress, injury rates
resulting from vehicle related accidents have rigesrt of the problem in maintaining
road infrastructure comes from the division of mspbilities between national and local
governments (Hoornweg, 2009). While federal goresnts are generally responsible
for the primary street structure, housing and besses are developed on locally managed
roads, which do not receive as much attention ag shhould. Without proper access to

these areas economic growth can be limited (Hop@9)1

The accumulation of solid waste presents one ofrtbst visible infrastructural problems
in Africa especially in South Africa. It has bedmos/n that wear on infrastructure has
rapidly depreciated capital, which has limited thiality that municipalities have to

collect waste and properly dispose of it. For exi@nm Dares Salaam, Tanzania, 30
garbage disposal trucks were bought in 1987, bet tduheavy use only 3 were still
operable in 1992 (Hope, 1999).

In Southern Africa, adequate waste managementcesngan consume up to 2% of the
GDP, which in some cases accounts for up to 50%ubfic operating budgets (Hope,

1999). Due to the demanding nature of waste managersouthern African countries

tend to collect only between 50-80% of all solidstea(Hope, 1999). In 1994 Gaborone
had 180,000 residents that together generated3@#0 tons of waste each day. Just five
years back, the reported level of waste generated90 tons per day (Hope, 1999). With
this kind of growth, waste management facilitiag;lsas dumps and landfills cannot be
built quickly enough. With nowhere to go, wasteaesumulating in poor neighborhoods
where the proper services are not available (H2808). Initiatives to recycle raw

materials and employ waste pickers have easeduttteib that solid waste accumulation

has had on urban areas and surrounding ecosystsnastesult of this, 50-65% of small-
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scale industries in Dares Salaam, Tanzania redbeanajority of their raw materials

from waste pickers (Hope, 1999).

Urbanization in both developing and developed caesihas put stress on environmental
resources, which has lead to varying levels of remvnental degradation; however,
institutional responses to implement new techne®gnay restore sustainability in the
long run. The primary problem with urbanizatiordeveloping countries is the stress that
it puts on old infrastructures operating over tliEsigned capacities. This leads to issues
with the provision of potable water, proper samiaiservices, underdeveloped roadways,
and the accumulation of solid waste. These strepséspressure on environmental
conditions in urban areas, which can have sigmficaegative impacts on fragile

ecosystems (Hoornweg, 2009).

In developed countries, established urban centess tstarted to expand with the
development of sprawling suburbs. Increased consampf land and energy are the two
primary issues associated with suburbanizationtBar2006). Frequent motor vehicle
use, coupled with large homes that draw a lot afrgy can cause environmental
degradation in the form of elevated greenhouse emasssions, which affect the
environment on both a local and global scale. Altio urbanization presents many
challenges for both developing and developed c@sjticontinued innovation, along
with strategic government policies and investmeat cestore sustainability (Akolkar,
2001).

2.4.4 Influence of Planning Process on Solid Waskanagement program

Tashakkori and Teddlie (1998) affirm that in mos$ttlee countries, waste collection

systems are not properly planned to effectivellizatiavailable resources. As waste is
generated by the people, planning is essentiainture a well-managed system. One
pillar of sustainable solid waste management etesgjic planning, and links to guidance
are provided. Another pillar is cost analysis olicsavaste options, and links to useful

analytical tools are also provided. For financipgyate sector involvement is a growing

trend in solid waste management.
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Ragle et al (2005) state that the overall goaudian solid waste management is to
collect, treat and dispose of solid wastes generayeall urban population groups in an
environmentally and socially satisfactory mannemgsthe most economical means
available. Local governments are usually authoriredave responsibility for providing
solid waste management services, and most locargment laws give them exclusive
ownership over waste once it has been placed eutsidhome or establishment for
collection. As cities grow economically, businestvaty and consumption patterns drive
up solid waste quantities. At the same time, ireedaraffic congestion adversely affects
the productivity of the solid waste fleet. Produitsi loss is exacerbated by longer hauls
required of the fleet, as open lands for disposalfarther and further away from urban
centers (Siddiqui, 2006).

The challenge is to rationalize worker and vehp#eformance, while expanding services
to a growing urban population (Hoornweg, 2009).Thenagement of solid waste
subscribes to a notion of sustainability, whicteefively aims to decouple the generation
of waste from economic growth. This orientation demizes an ‘integrated approach’
(mix of options) to waste management, which is dase the ‘waste hierarchy’

(prevention, minimization, re-use, recycling, energcovery and the environmentally

sustainable disposal of residual waste) (Ragle5R00

The approach attempts to place responsibility faster with both industry and consumers
alike. For example, national policy argues thahigh priority must be placed on the
integration of waste management issues into thdyateon/consumption cycle, so that
waste spike increases are stabilized and currentl$r in waste production reversed’
(Ozelir, 2006).While national waste policy and pleny adheres to a notion of
sustainable waste management, it is not altogethar if sustainability is being achieved
in practice. Accordingly, criteria for assessingtainability must be set out and used to
measure the management performance of Municipadl $daste (MSW). Increasingly,
international trends suggest that the setting oftasoability objectives and the
measurement of progress towards them might berdeted through the use of indicators
(Mongkolnchaiarunya, 2005).
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2.5 Conceptual Framework

A conceptual framework is a model presentation whemresearcher conceptualizes or

represents the relationship between variables enstady diagrammatically (Orodho,

2004). The factors that are assumed to affect sediste management program in Uasin

Gishu County in this study are diagrammaticallystrated in Figure 1.

Independent Variables

Nature of treatment

* Availability of treatment
* Mode of treatment
* Type of treatment

Form of Waste Disposal

* Burning of Waste
e Dumping on waste land
* Land Filling of waste

A\ 4

Capacity of Infrastructure

e Levels of Technology

e Avalilability of
infrastructure

* Type of Infrastructural
Tech

\ 4

Environmental Policies

Dependent Variable

Planning Process

+ Resources Allocated
* Type of plans

« Existence of plans
* Stakeholder Involvement

L e Pl

\ 4

Sustainability of Solid waste
management program

» Cost of receiving
waste

* Revenue generated

 Frequency of waste

collection

Figure 1: Conceptual Framework

\ 4

Attitude of stakeholders

The independent variables in this study were; eadditreatment, form of waste disposal,

capacity of infrastructure and planning processe Tidicators to be measured under



nature of treatment are availability of treatmeype of treatment and Mode of treatment
Form of waste disposal was another independeniablar that is measured by
determining method used in waste disposal suchussinyg of waste, dumping of

wasteland and land filling of waste. Level of teglogy, availability of infrastructure

and the type of infrastructure were the indicattrsme measured so as to identify
capacity of infrastructure. Planning process wastlar independent variable to be
investigated by studying indicators such as exesteof plans, resource allocation, and

type of plans and stakeholder involvement.

2.5 Summary of Literature Review

Literature reviewed in this study was majorly drafnom other nations such Devkottta,
& Watanabe (2006) who conducted their study Kathihoailope et al. (1999) conducted
his study in South Africa while Ozelir et al (2068jried out the study in Ankara. There
is therefore need to carry out a study within theal setting in order to come up with

local solution to the problem of sustainable selakte management.
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CHAPTER THREE
RESEARCH METHODOLOGY

3.1 Introduction

This chapter focused on the research methodology imsthis study. The components of
the chapter include research design, study sketaiget population, sampling procedures
and sample size, research instruments, relialwfityesearch instruments, validity of the

research, data collecting procedure, and data sisdgchniques.

3.2 Research Design

The study employed a descriptive survey researdigde A descriptive survey is a
design used to assess thoughts, opinions, anahdgselSurvey research can be specific
and limited, or it can have more global, widesprgadls. It describes or defines, often
by creating a profile of a group of problems, peopt events, through the collection of
data (Cooper and Schindler, 2003). Descriptive &urdesign was chosen because it

enables the researcher to generalize the findmgdarge population

3.3Target Population

Study population is a study of a group of individutaken from the general population
who share a common characteristic, such as agesend According to Mugenda and
Mugenda (2003), target population about which imfation is desired for the study is
derived from the population. The population thatatually surveyed is the study
population. Target population is that populationalkhs used by a research to generalize
the results of the study. The target populationhief study was one hundred and thirty
(130) respondents from Uasin Gishu County who aspansible for collecting garbage

in the county.
3.4 Sample Size and Sampling procedure

A sample is a small part of a larger populationclhis thought to be representative of

the larger population while sampling procedurethes process of selecting a sub-set of
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cases in order to draw conclusion about the esit€¢Orodho, 2005). The sample size of
this study was ninety seven (97) respondents.

The sample size employed for the identificationtaofyet population was scientifically

computed as recommended by fitcher as follows:

Where;
nf = Sample size (when the population is less #®000);384
n = Sample size (when the population is more tiaaQ0D).
N = Estimate of the population size; 130

Therefore the sample size of the study for thehecwas calculated as follows

nf = 384

‘1+ 384]
130

Desired Sample Size for the respondents was threrafas 97 respondents

Table 3.1 Sampling Frame

Target population Target Sampling procedure Sample size
population

Contracted companies 8 8/130 *97 6

managers

Employees 122 122/130 * 97 91

Total 130 97
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Sample size was verified using Krejcie and Morgample size table. From the ratio
sampling, six (6) contractors and ninety one (9hpleyees were selected to participate

in the study to give a sample size of ninety s€®&) respondents.

3.5 Data Collection Instruments
The study used both primary and secondary datenaPyi data was collected by use of
guestionnaires in the field while secondary datas wallected from available data

management system within the county governmenCamdract companies.

The instrument for collecting data was a questioenaith closed ended questions;
guestionnaire was suitable for collecting datarésearch because it was appropriate for
collecting a lot of information over a short periotitime. They were administered to the
refuse collection employees and the contractorse Gaestionnaire was filled by
respondents and later collected by the researerstionnaire was designed based on
Likert scale. Oppenheim AN (1992), states that bmlscale is composed of a series of
four or more Likert-type items that are combinetbia single composite score/variable

during the data analysis process.

3.5.1ValidityofResearch Instruments

In order to ascertain content and face validitg tjuestionnaire was validated through
expert opinion method where the questionnaires \wegsented to the supervisor at the
University for Scrutiny and advice. The contentsha instruments were improved based
on the supervisor’'s advice and comments. The dquresdire items were then constructed
in a way that they relate to each research quesiibiat ensured that all research

guestions were catered for.

3.5.2 Reliability of Research Instruments

Oso and Onen (2009), state that reliability is asoee of the degree of which a research
instrument yields consistent results after repedtiads. The researcher used the test-
retest method to determine the accuracy of the ddlected. The same test was given to
the same people after a period of two weeks. Crdribalpha was used for calculating

reliability coefficient which provided an acceptaimalue of 0.7 (Creswell, 2006).
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3.6 Data Collection Procedure

The researcher obtained a letter of introductiammfrUniversity of Nairobi. Once the

research proposal was approved, the researchageddo visit Uasin Gishu County for
familiarization purposes and to seek permissiomftbe County government leadership

concerning the intended date of data collection.

Once the permission was granted, the researchergad to visit the respondents within
the county for familiarization purposes and to seekmission from the management
concerning the intended date of data collectiorhiwittheir organization. After their
participation was confirmed, a date was set andoiappent booked with the
organization authorities as well as the participantthe study. The participants were
given time to respond to all the items in the gioesiaires. Then the questionnaires were

collected for data analysis

3.7 Methods of Data Analysis

Data analysis is the process of creating ordeuctire and meaning to the mass of
information collected (Mugenda, 2003). The dataleotéd was analyzed using
descriptive statistics. Descriptive statistics he tiscipline of quantitatively describing
the main features of a collection of data whichvjes simple summaries about the
sample and about the observations that have bede fxdge, 2003) the descriptive

statistics that were used included frequenciegsadihd percentages.

Obure (2002) alludes that analysis of data varigh the purpose of the research, the
complexity of the research design and the extenwhech conclusion can be reached
easily. The data analysis tools that were usecdhis $tudy were computer program,
Statistical Package for Social Science (SPSS) acel.e

3.8 Ethical Issues

In order to ensure that the study adheres to theattstandards that are required to
conduct a study the researcher sought consent ft@mnrelevant authorities. The
researcher then introduced themselves to the progpeaespondents and sought their

consent to conduct the study. The researcher irgdrthe respondents of their rights to
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choose whether to participate in the study or fidte researcher observed confidentiality

and anonymity in order to protect the sources gfiffiormation.

3.9 Operationalization of variables

The study variables were operationalized as foljows

Table 3.2 Operationalization Table of variables

Objective Variables Indicators Measurement Method of
scale analysis

To examine how nature of Nature of Availability of Nominal Mean and
solid waste treatment treatment treatment Standard
influences solid waste Deviation
management program in Mode of Nominal
Uasin Gishu County treatment

Type of treatment Ordinal
To examine how methods Form of waste Burning of waste Nominal Mean and
of solid waste disposal disposal Standard
influences solid waste Dumping on Deviation
management program in waste land Nominal
Uasin Gishu County.

Land filling of Nominal

waste
To establish how capacity Capacity of Level of Interval Mean and
of infrastructure influences infrastructure  technology Standard
solid waste management Deviation
program in Uasin Gishu Availability of Nominal
County. infrastructure

Type of Nominal

infrastructure

technology
To assess how planning Planning Resources Ordinal Mean and
process influences solid  process allocated Standard
waste management Deviation
program in Uasin Gishu Types of plans  Nominal
County.

Existence of Nominal

plans

31



CHAPTER FOUR
DATA ANALYSIS,PRESENTATION, DISCUSSION ANDINTERPRET ATION

4.1 Introduction

This chapter aimed to analyze the factors influegcsustainability of solid waste
management program in Uasin Gishu County. The imédion collected was presented in
tabular formats. Discussions of the findings wdse given and the information analyzed
was interpreted in relation to the research objestio ensure that it is provides answers

to the research questions.

4.2 Response Rate

The study sought to establish data from 97 respusdas a representative sample.
Eighty two (82) questioners were duly completed egtdrned out of ninety seven (97)

that were administered to the respondents. Thisepis eighty four percent (84%)

response rate, which was considered valid for theogse of research. Keeter et al,
(2006) states that any survey with a responseofaabove 70% gives out a more reliable
and accurate information as it manifests signifidaedbacks. The cross sectional nature
of the sample was intended to collect views regaydihe subject from several

perspectives.

4.3Demographic Information of the Respondents

The study sought to determine the demographic nmédion of the respondents. The
study therefore tried to establish the gender, adacation level, working experience,
and position of the respondents. The researchedfdunecessary to analyze the general
characteristics of the respondents as the chaistaterof the respondents could have had
an influence on the responses elicited from thparedents. The findings are presented as

follows;

4.3.1 Distribution of Respondents by Gender
During Data collection the respondents were requaktt indicate their gender.
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Table 4.1 Gender of the Respondents

Gender Frequency Percentage Frequency
Male 40 48.8

Female 42 51.2
Total 82 100

The findings on the gender of the respondents atdithat (51.2%) were females while
(48.8%) of the respondents were male. This is ditation of a well-balanced workforce
in terms of gender orientation. This could perhbpsan indication of the organizations
embracing the equal employment opportunity. Thigga®d for this study since the
opinion of both genders is equally presented.

4.3.2 Distribution of Respondents by Age.
During data collection, the respondents were askéadicate their Age.

Table 4.2 Ages of the Respondents

Age of Frequency Percentage Frequency
Respondents

21-30 years 24 29.3

31-40 years 31 37.8

41-50 years 17 20.7

Above 50 years 10 12.2

Total 82 100

The findings on the ages of the respondents inelitedtt (37.8%) of the respondents were
aged between 31-40 years,(29.3%) were between 3E&G, (20.7%) were in aged41-
50 years while (12.2%) were above 50 years of d¢pe findings indicate that the
researcher was able to collect data from indivisldtawn from different age brackets
therefore there those that view the process washfreyes and those who have been in the

industry for long and therefore knows all the tedk the industry. This was good for the
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study since it would offer great information foretistudy and from informed points of

view.

4.3.3 Distribution of Respondents by Level of Edudeon
Respondents were also requested to indicate tigkiest level of education attained.

Table 4.3 Education of the Respondents

Level of Education Frequency Percentage Frequency
Certificate 23 28.3

Diploma 26 31.6

Bachelors’ Degree 28 34.1

Masters’ Degree 5 6.0

Total 82 100

From the results, educational levels of the respotsl indicate that28.0% of the
respondents were certificate holders whereas aifism number (31.7%) of the

respondents attained the diploma level of educafitve respondents who attained the
bachelor's degree accounted for 34.1% of the pdipualavhile the remaining partly

(6.1%) were master’s degree holders. These findimgjsate that the respondents were
well learned and therefore were in a good positoanderstand the study and provide
the researcher with the information sought. Theupaipn was in a better position to

answer questions and give a technical opinion erstibject of the study.

4.3.4 Distribution of Respondents by Level of exp@&nce achieved.
The respondents were also requested to indicateléliel of Experience in respect to the

solid waste management department.
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Table 4.4 Experience of the Respondents

Years of Frequency Percentage Frequency
Experience
Less than 5 years 25 30.5
5-10 years 9 11
10-15 years 34 41.5
15-20 years 9 11
Above 21 years 5 6.1
Total 82 100

The findings on the working experience of the resj@mts indicate that(41.5%) of the
respondents had a working experience of 10-15 y88r§% had worked for less than 5
years,11.0% of the respondents had a working expegiof 5-10 years, 11.0%for 15-20
years while the remaining 6.1% of the respondeatsehworking experience of above 21
years. The findings indicated that varied responsesld be collected from the

respondents considering that those who had likpeeence and those who had a lot of
experience participated in the study. These finglilgo indicate that a good number had
worked for considerably longer period of time ahdrefore were in a position to provide

well informed responses for the study.

4.3.5 Distribution of Respondents by Position
Respondents were also requested to indicate tlositign in the department of solid

waste management.

Table 4.5 Position of the Respondents

Position of Respondents Frequency Percentage Fregncy
Top management 17 20.7

Middle Level Management 22 26.8

Supervisory Level 43 52.4

Total 82 100
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Findings on the job position held by the responsiendicate that (52.4%) of the

respondents worked at the supervisory level,26.&Yewn the middle level management
while20.7% of the respondents were at the top Imatagement. The findings indicated
that varied responses could be collected fromelpandents considering that those who

worked as supervisory, top and middle level manayeparticipated in the study.
4.4Nature of Treatment and Sustainability of SolidWaste Management program
The study sought to determine how the nature ofl sehste treatment influences waste

management program. The findings are presentedhbie®™.6.

Table 4.6 Nature of Treatment and Sustainability ofSolid Waste Management

program
Statements Mean Std.
Deviation

5A  Availability of treatm_ent influence 334 170127

frequency of collecting waste
5B  Availability of treatment influence cost of

receiving waste 2.52 0.99661
5C Availability of treatment influence revenue

generated from the waste 3.68 1.49797
5D  Mode of treatment of waste influence frequency of

waste collection 3.16 1.57503
5E  Mode of treatment of waste influence cost of

receiving waste 2.72 1.27922
5F  Mode of treatment of waste influence revenue

generated from waste 3.02 1.50698
5G Type of treatment influences frequency of

collecting waste 2.79 1.45022
5H  Type of treatment influences cost of receiving 554 112431

waste
51 Type of treatment influences revenue generated

from waste 3.01 1.30046
N=82

The study findings on the how the nature of solidsie treatment influences waste
management program indicate that a majority ofédspondents that is mean of 3.68were

of the opinion that availability of treatment lunce revenue generated from the waste,
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with a mean of 3.34 respondents said that avéthabif treatment influence frequency
of collecting waste, respondents with a mean o6 3did that mode of treatment of waste
influence frequency of waste collection, mean @23said mode of treatment of waste
influence revenue generated from waste,3.01 me@htgae of treatment influences
revenue generated from waste, 2.79 mean said fyjpeadbment influences frequency of
collecting waste, 2.72 mean of respondents saidenudd treatment of waste influence
cost of receiving waste, 2.54 mean of respondentstgpe of treatment influences cost
of receiving waste while 2.52 mean of responderdisl @vailability of treatment

influence cost of receiving waste.

These findings therefore imply that what affectesvtthe nature of solid waste treatment
influences waste management program majorly wasaéability of treatment with an
average mean of (3.1829) which influenced reveneeeted from the waste and
availability of treatment influences the frequenafy collecting waste. This therefore
implies that how well-endowed the county is in tneant and how readily they can
access it will determine the revenue they will gateeand their capability to frequently
conduct the waste management. This therefore isfitiat availability of treatment that
the county requires to conduct solid waste managemeavhat mostly affects the waste
management program more greatly. This is becausavhilability will determine the
frequency with which they can conduct disposal whdt revenue they can derive from it
since waste can be turned into different usefutlpcts through treatment and therefore
their ability to treat in ways such as recyclinglgmocessing of the waste will determine
their ability to generate more revenue. One cametbee conclude that the county
government has limited types of treatments that tise to address the problem of solid
waste management and they therefore cannot be@bldequately address the problem
of solid waste management since different typesaste produced require availability of
different types of treatment.

These findings are supported by Zurbrugg (2002) sdid that due to the fact that the
municipalities have inadequate types of treatminaiy availability and the modes they
use waste management program are affected sinferedif kinds of waste that are

generated require to be treated in different whjeny waste treatment technologies can
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provide permanent, immediate, and very high degodebazard reduction Zurbrugg
(2002) also points inefficiency in most of the lawcome country collection systems
since the collection vehicles are not technologycditted to collect majority of
developing countries’ high density organic wastadeetreatment is not readily available
affects their ability to generate revenue through affering of these services of garbage

collection.

According to Shekdar(2009) integrated waste managéewptions are now being applied
in most of the developed countries with resourcgale, recovery and energy generation
facilities from the solid waste. Waste-to-energyT®) conversion is now considered as
one of the optimal methods to solve the waste mamagt problem in a sustainable way.
Different mechanical, biological and thermo-chemieaaste-to-energy technologies are
now applied for managing waste. Technological adearents, environmental

regulations, and emphasis on resource conservatidnrecovery have greatly reduced
the environmental impacts of solid waste (SW) manaant, including emissions of

greenhouse gases (GHGSs). This illustrates why #tera of treatment affects the solid
waste management program since different typesasieg require different types and

mode of treatment and the availability of thesattreent is crucial.
4.5Form of Waste Disposal and Sustainability of Sl Waste Management program

The study sought to determine the influence thainfof waste disposal used by the
county government had on waste management prograefindings are presented the
Table 4.7.
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Table 4.7:Form of Waste Disposal and Sustainabilityf Solid Waste Management

program
Statement Mean Std.
Deviation
6A \I?Vl;rsr::eng of waste influences frequency of collegtin 4.99 0.63805
6B Burning of waste influences cost of receiving waste 4.92 054488
6C Burning of waste influences revenue generated frorQL48 052647
waste
6D Dumping waste on land influences frequency of
collecting waste 4.29 0.57709
6E Dumping waste on land influences cost of recelvmg4.01 063817
waste
6F Dumping waste on land influences revenue generate
from waste 9.13 0.76598
6G Land filling of waste disposed influence frequerafy
collecting waste 445 0.52476
6H Land filing of waste disposed influence cost of
receiving waste 4.59 0.54322
61 Land filling of waste disposed influences revenue 45 059317

generated from waste

N=82

The findings on the influence that form of wastspdisal used by the county government
had on waste management program indicate that@rityagpf the respondents that is 4.59

were of the opinion that Burning of waste dispos#gtlienced cost of receiving waste,

4.5 said Dumping waste on land influences revermmeiated from waste, 4.48 said Land
filling of waste disposed influences revenue geteerdrom waste, 4.45 said Burning of

waste disposed influence frequency of collectingtea4.29 said Dumping waste on land
influences frequency of collecting waste and Laitlithg of waste disposed influences

frequency of collecting waste, 4.22 said Burningwaste disposed influences cost of
receiving waste, 4.13 said Dumping waste on larildiences revenue generated from
waste while 4.01 said Land filling of waste dispbg®luences cost of receiving waste.

These findings therefore, imply that what affechedv form of waste disposal used by
the county government had on waste management Isnajas that the burning of waste
disposed at an average mean of (4.5122) whichanfled cost of receiving waste and
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type of waste disposed influences revenue genefededwaste. This therefore implies
that burning of waste was what the county was ssggdo address because it was the
one that greatly influenced the form of waste désppdo be used by the county. This
could be attributed to the fact that different veaptoduced required different forms of
waste disposal. Different waste required differfenis of disposing them and therefore
incurred different costs while at the same timeegated different amounts of revenue
since in the process of disposal some could becledyand therefore generate revenue
for the county. One can therefore conclude thatctinenty government therefore has a
number of methods that it uses in waste disposslighthe reason why the methods that
used affect solid waste management program mosifisantly compared to other
factors of sustainable solid waste management.

These findings are supported by Ozelir and Den{2806) who said that the form of
waste disposal is an important determinant of tbehriology chosen for waste
management. For example, some wastes are teclyninatbmpatible with a specific
technology because they would damage equipment. VirFastes characterized as
hazardous because of their reactivity, corrosivenasd ignitability, there are well-
established chemical and physical treatments dlailddowever, for a waste in which
toxicity is the major hazardous characteristic,¢heices are not clear. Toxic constituents
may be organic, inorganic, or metallic, and manghi®logies could be used. This
therefore indicates that the methods that will sedufor the purpose of solid waste
management will be determined by the type of wpstduced, quantity and the nature of
the waste. This is why the methods that the cougdyernment used in waste
management influenced solid waste management prote most.

According to Kahn(2000) the methods of waste diapaad management of solid waste
reduces or eliminates adverse impacts on the emvieat and human health and supports
economic development and improved quality of lkenumber of processes are involved
in effectively disposing and managing waste for anmipality. These include

monitoring, collection, transport, processing, @ity and disposal. Methods of waste
reduction, waste reuse and recycling are the pesfeyptions when managing waste; the

method used will be determined by the nature typkcuantity of waste.
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Ngugi (2006) further states that waste disposahoug seek to transform the waste into a
form that is more manageable, reduce the volunredarce the toxicity of the waste thus
making the waste easier to dispose off. Treatmegthaous are selected based on the
composition, quantity, and form of the waste mateifsome waste treatment methods
being used today include subjecting the waste teemely high temperatures, dumping

on land or land filling and use of biological preses to treat the waste.

Therefore different types of waste that are geedrat a county require different forms
of disposal to address the problem of waste didpdba more options in form of waste
disposal a county has the more they are able toeaslddifferent types of wastes

generated.

4.6Capacity of Infrastructure and Solid Waste Managment Program
The study sought to determine the influence thpaciy of infrastructure has on solid

management waste program. The findings are regexbantable 4.8
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Table 4.8 Capacity of Infrastructure and Sustainablity of Solid Waste Management

Program

Statement Mean  Std.
Deviation

7A Levels of infrastructural technology influencesguency 3.61 1.51337
of collectina waste _ ' '

7B Leve_ls_ of infrastructural technology influencestoofs 29 1.04951
receiving wastt

7C Levels of infrastructural technology influencesearue 3.79 1.3309

generated from was

7D Availability of infrastructure influences frequenof
collecting wastse

7E Availability of infrastructure influences cost of
receiving waste

7F Availability of infrastructure influences revenue
generated from waste

3.93 0.93993

3.59 1.01776

3.82 1.04383

7G Type of infrastructural technology influences ueqcy 328 1.25977
of collectina wate _ ' '
7H Type of infrastructural technology influences cofst 302 1.07698

receiving wastt
71  Type of infrastructural technology influenceserue

generated from waste 3.51 1.00914

N=82

The findings on the influence that capacity of astructure has on solid management
waste program indicates that a majority of the poeslents that is 3.93 were of the
opinion that availability of, infrastructure in#aces frequency of collecting waste 73.82
said availability of infrastructure influences eswe generated from waste, 3.61 said
levels of infrastructural technology influencesquwency of collecting waste, 3.59 said

Availability of infrastructure influences cost oéceiving waste, 3.28 said type of

infrastructural technology influences frequencycoflecting waste, 3.51 said type of

infrastructural technology influences revenue gateel from waste, 3.02 said type of
infrastructural technology influences cost of rgcey waste while 2.9 said levels of

infrastructural technology influences cost of receg waste.

These findings therefore indicate that what a#fdctthe way that capacity of
infrastructure influences solid management wastgnam majorly was availability of
infrastructure with an average mean of (3.7764)cWhinfluenced the frequency of

collecting waste and availability of infrastructumgluences revenue generated from
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waste. These findings therefore imply that the labdity of the capacity of infrastructure
was the major way that influenced the solid wastmagement program. This could be
attributed to the fact a county government hasateehan infrastructure in order to be able
to carry out waste disposal program. Without itnlo¢ghing can be accomplished and that
is why the availability of this infrastructure affs the ability of the county to collect
waste and to generate revenue.

From the findings one can therefore conclude tlm tounty government has a
moderately developed infrastructure to conductdsefaiste management and that is why
it can only carryout the waste management proces®me extent and within specified
zoned areas. It is yet to develop its infrastruetully to cater for the needs of the county
as far as solid waste management is concerned wtockd be attributed to high
population growth.

These findings concur with Lohani (2004) who sidudt the major problems that come
with urbanization in developing countries includeadequate physical infrastructure,
crowding with high levels of waste, unsustainabésource consumption, and the
settlement of environmentally vulnerable lands. &amental resources to maintain and
expand infrastructure in growing urban areas camkeep pace with the rate at which
urban settlements have been growing. High levelgrofvth not only demand a greater
level of services, but also work to depreciateasfructure already in place. Since the
level of growth is higher than the rate of infrastural growth, local authorities are
unable to fully meet the needs of its citizenrylsas solid waste management.

Hope, (1999) further supports these findings byirggathat the accumulation of solid
waste presents one of the most visible infrastrattproblems in Africa especially in
South Africa. It has been shown that wear on imfugsure has rapidly depreciated
capital, which has limited the ability that muniaippes have to collect waste and
properly dispose of it. Due to the demanding natfrevaste management, Southern
African countries tend to collect only between B8480f all solid waste. With growth in

waste generation, waste management facilities, sascdumps and landfills cannot be
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built quickly enough. With nowhere to go, wastetEumulating in poor neighborhoods

where the proper services are not available.

The infrastructural capacity affects waste managerpeogram; there is therefore need
for county governments to develop their infrastuoetin order to be able to cater for the
waste management needs of their residents fullg Gdpacity of infrastructure that a

county has therefore affects the solid managenrexggram.
4.7Planning Process and Sustainability of Solid Wés Management program

The study sought to determine the effect of plagnprocess and solid waste
management process. The findings are presenteahie #.9

Table 4.9 Planning Process and Sustainability titlS#aste Management program

Statement Mean Std.
Deviation

8A Existence of plans influences frequency of
collecting solid waste

8B Existence of plans influences cost of receivingdsol
waste

8C Existence of plans influences revenue generated
from solid waste

8D Resources allocated influences frequency of
collecting solid waste

8E Resources allocated influences cost of receiving 4.04

4.3 0.53723

4.09 0.81953

4.37 0.65757

4.09 0.72352

solid waste 0.76085
8F er’(()ersno;Jcr)lcizs V\;’:lalllsotzated influences revenue generated3. 99 0.89572
8G l())/ﬁ)ctla V(\J/; glzns influences frequency of collecting 3.82 0.84806
8H \Dg;?eof plans influences cost of receiving solid 36 0.92776
8l ;))/ﬁ)c? v?/; glzns influences revenue generated from 3.67 0.90342

8J Stakeholder involvement influences frequency of 4
collecting solid waste '

8K Stakeholder involvement influences cost of
receiving solid waste

8L Stakeholder involvement influences revenue
generated from solid waste

01 0.76164

3.95 0.71841

3.74 0.84343

N=82
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The findings on the effect of planning process blassolid waste management process
indicate that a majority of the respondents tha#i87 were of the opinion that existence
of plans influences revenue generated from solidteya4.3 said existence of plans
influences frequency of collecting solid waste,Y4<aid Existence of plans influences
cost of receiving solid waste and resources aléatainfluences frequency of collecting
solid waste, 4.04 said resources allocated inflasrcost of receiving solid waste, 4.01
said stakeholder involvement influences frequenicgollecting solid waste. 3.99 said
resources allocated influences revenue generated $olid waste, 3.95 said stakeholder
involvement influences cost of receiving solidstea 3.82 said type of plans influences
frequency of collecting solid waste, 3.74 said shaltder involvement influences
revenue generated from solid waste, 3.67 said afpéans influences revenue generated
from solid waste while 3.6 said type of plans iefiges cost of receiving solid waste.

These findings therefore, indicate that what afiddhe way planning process influences
solid waste management process majorly was thdeexis of plans with an average
mean of (4.252) which influenced the revenue geadrom solid waste and existence
of plans influences frequency of collecting solidste. These findings therefore imply
that the existence of planning affected the plagmirocess in solid waste management.
This could be attributed to the fact that when plame in existence in the county
government they can be able to carry out the wasteagement program since they have
a plan of action and know what they are expectezl/évy step of the way. This comes in
handy in enabling them to generate revenue anéatoNaste since they have a plan of
action to undertake these tasks.

Form the findings one can therefore conclude thatdounty government is involved
with some level of planning in regards to solid teamanagement and that is the reason
why they have been able to substantially affecidseaste management in the county.
They have been involved in resource allocation tdwahe solid waste management
program, made some plans with this regard whichblesathem to deliver some
considerably good results in the management ofl sadiste.
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These findings are affirmed by Tashakkori and Ted@998) who said that in most of
the countries, waste collection systems are nopestp planned to effectively utilize
available resources. As waste is generated bydbpl@, planning is essential to ensure a
well-managed system. One pillar of sustainabledselaste management is strategic
planning, and links to guidance are provided. Aeofillar is cost analysis of solid waste
options, and links to useful analytical tools aftsoaprovided. For financing, private
sector involvement is a growing trend in solid washanagement. Therefore the
engagement of the county government in planning pdus towards the management of

solid waste.

According to Ragle et al (2005), the overall golldan solid waste management is to
collect, treat and dispose of solid wastes generayeall urban population groups in an
environmentally and socially satisfactory mannemgsthe most economical means
available(Jegasothy, 1999). The challenge is taomalize worker and vehicle

performance, while expanding services to a growirtgain population (Hoornweg, 2009).

It takes proper planning process to ensure thahedle are a success.

4.8Sustainability of Solid waste management program

The study sought to determine the measures of iBabthty of solid waste management
in Uasin Gishu County. The findings are presentetiable 4.10

Table 4.10Sustainability of Solid Waste ManagemerRrogram

Statement Mean Std. Deviation

9A The number of times solid waste
management is collected is predestined per4.2881 0.6173
region

9B Solid waste is collected when stake holders
find it necessary

9C There funds set aside for collecting solid
waste

9D Cost of collecting solid waste is excessive

3.6829 1.49797
3.6707 0.90342

4.4857 0.53141

9E Revenue generated from solid wa
management is recycled

oF Revenue generated from solid waste
management is enough

3.6707 0.90342

3.9878 0.89572

N=82

46



The findings indicate that a majority of the respents that is 4.4857 were of the opinion
that cost of collecting solid waste is excessi&881 said that the number of times solid
waste management id collected is predestined pgorre3.9878 said revenue generated
from solid waste management is channeled to, 3.68k9solid waste is collected when
stake holders find it necessary while 3.6707 sakkmue generated from solid waste

management is recycled and there funds set asid®Hffecting solid waste.

These findings therefore imply that cost of coliegtsolid waste is excessive and
therefore the process of Sustainable solid wasteagement required a lot of funds. The
county therefore is faced with a tough challengersfuring that they have enough funds

to carryout to undertake sustainable solid wasteagement.
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CHAPTER FIVE
SUMMARY OF FINDINGS, CONCLUSIONS ANDRECOMMENDATIONS

5.1Introduction

This chapter aims to present a summary of the riggliand discussions of the study,
conclusions of the study, recommendations of thelystand suggestions for further
studies. It will therefore highlight the findingkat the study made, draw conclusions

from the study and make recommendations and suggsdgor future studies.

5.2Summary of findings
This section examines summary of research findasgser the objectives of the study.

5.2.1 Nature of Treatment and Solid Waste Managemé®rogram

The study findings on how nature of solid wastatireent influences waste management
program indicate that a majority of the respondéimés is 3.68 were of the opinion that

availability of treatment influence revenue gexted from the waste, 3.34 said

availability of treatment influence frequency dfllecting waste, 3.16 said mode of

treatment of waste influence frequency of wastéectibn, 3.02 said mode of treatment
of waste influence revenue generated from waste Said type of treatment influences

revenue generated from waste, 55.8% said typeeatrtrent influences frequency of

collecting waste, 2.72 said mode of treatment a$te influence cost of receiving waste,
2.54 said type of treatment influences cost oéireng waste while 2.52 said availability

of treatment influence cost of receiving waste.

These findings therefore, imply that what affecteolw the nature of solid waste
treatment influences waste management program Iypajwas the availability of

treatment with an average mean of (3.1829) whiflbenced revenue generated from the
waste and availability of treatment influences thejuency of collecting waste. This
therefore implies that how well-endowed the coustin treatment and how readily they
can access it will determine the revenue they w#éherate and their capability to
frequently conduct the waste management. This fimeramplies that availability of
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treatment that the county requires to conduct setidte management is what mostly
affects the waste management program more grédtiy.is because the availability will

determine the frequency with which they can condisposal and what revenue they can
derive from it since waste can be turned into d#ifé useful products through treatment
and therefore their ability to treat in ways sushrecycling and processing of the waste
will determine their ability to generate more remenOne can therefore conclude that the
county government has limited types of treatmemds they use to address the problem of
solid waste management and they therefore cannatblee to adequately address the
problem of solid waste management since differgpes of waste produced require

availability of different types of treatment

These findings are supported by Zurbrugg (2002) sdid that due to the fact that the
municipalities have inadequate types of treatminaiy availability and the modes they
use waste management program are affected sinfaredif kinds of waste that are
generated require to be treated in different whdeny waste treatment technologies can
provide permanent, immediate, and very high degodebazard reduction Zurbrugg
(2002) also points inefficiency in most of the lawcome country collection systems
since the collection vehicles are not technologycditted to collect majority of
developing countries’ high density organic wastadeetreatment is not readily available
affects their ability to generate revenue through affering of these services of garbage

collection.

According to Shekdar (2009) integrated waste mamagé options are now being
applied in most of the developed countries wittouese recycle, recovery and energy
generation facilities from the solid waste. Wasteehergy (WTE) conversion is now
considered as one of the optimal methods to stlgenmaste management problem in a
sustainable way. Different mechanical, biologicadl ahermo-chemical, waste-to-energy
technologies are now applied for managing wastechi@ogical advancements,
environmental regulations, and emphasis on resocwoservation and recovery have
greatly reduced the environmental impacts of selaste (SW) management, including

emissions of greenhouse gases (GHGSs). This ilkestravhy the nature of treatment

49



affects the solid waste management program sinffereht types of wastes require

different types and mode of treatment and the aludily of these treatment is crucial.

5.2.2Form of Waste Disposal and Solid Waste Managemt Program

The findings on the influence that form of wastspdisal used by the county government
had on waste management program indicate that@rityagpf the respondents that is 4.59
were of the opinion that Land filling of waste dised influenced cost of receiving
waste, 4.50 said Land filling of waste disposedligrices revenue generated from waste,
4.48 said Burning of waste disposed influencesmegayenerated from waste, 4.45 said
Land filling of waste disposed influence frequenaly collecting waste, 4.29 said
Dumping on waste land influences frequency of ctilhg waste and Burning of waste
disposed influences frequency of collecting wadtg2 said Burning of waste disposed
influences cost of receiving waste, 4.13 said Dungmn waste land influences revenue
generated from waste while 4.01 said Dumping ortevasd influences cost of receiving

waste.

These findings therefore imply that what affectedvithe forms of waste disposal used
by the county government had on waste managemgotlynaas that the Land filling of
waste disposed at an average mean of (4.5122) wifickenced cost of receiving waste
and Land filling of waste disposed influences rexergenerated from waste. This
therefore implies that Land filling of waste dispdss what the county was supposed to
address since it was the one that greatly influgrthe form to be used. This could be
attributed to the fact that different waste prodlcequired different forms of waste
disposal. Different waste required different forrok disposing them and therefore
incurred different costs while at the same timeegated different amounts of revenue
since in the process of disposal some could becledyand therefore generate revenue
for the county. One can therefore conclude thatcthnty government therefore has a
number of forms of waste disposal that it usesaster disposal this is the reason why the
form that is used affect solid waste managemergraro most significantly compared to

other factors of sustainable solid waste management
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These findings are supported by Ozelir and Denf2@06) who said that the waste type
is an important determinant of the technology cho$&r waste management. For
example, some wastes are technically incompatilile & specific technology because
they would damage equipment. For wastes charaeteas hazardous because of their
reactivity, corrosiveness, and ignitability, theeee well-established chemical and
physical treatments available. However, for a wastevhich toxicity is the major
hazardous characteristic, the choices are not.cleatic constituents may be organic,
inorganic, or metallic, and many technologies cdaddused. This therefore indicates that
the methods that will be used for the purpose didsaaste management will be
determined by the type of waste produced, quaatity the nature of the waste. This is
why the methods that the county government usedhste management influenced solid

waste management program the most.

According to Kahn (2000) the methods of waste dispand management of solid waste
reduces or eliminates adverse impacts on the envieat and human health and supports
economic development and improved quality of lAenumber of processes are involved
in effectively disposing and managing waste for anmipality. These include
monitoring, collection, transport, processing, @iryg and disposal. Methods of waste
reduction, waste reuse and recycling are the pesfeyptions when managing waste; the
method used will be determined by the nature typkcuantity of waste.

Ngugi (2006) further states that waste disposahoud seek to transform the waste into a
form that is more manageable, reduce the volunredarce the toxicity of the waste thus
making the waste easier to dispose off. Treatmegthous are selected based on the
composition, quantity, and form of the waste mateifsome waste treatment methods
being used today include subjecting the waste teemely high temperatures, dumping
on land or land filling and use of biological preses to treat the waste.

Therefore different types of waste that are geedrat a county require different forms
of waste disposal to address the problem of wastgagement. The more options in form

a county has the more they are able to addresseiff types of wastes generated.
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5.2.3Capacity of Infrastructure and Solid Waste Mamgement Program

The findings on the influence that capacity of astructure has on solid management
waste program indicates that a majority of the poeslents that is 3.93 were of the

opinion that availability of, infrastructure inBaces frequency of collecting waste 3.82
said availability of infrastructure influences eswe generated from waste, 3.61 said
levels of infrastructural technology influencesguwency of collecting waste, 3.59 said

Availability of infrastructure influences cost oéceiving waste, 3.28 said type of

infrastructural technology influences frequencycoflecting waste, 3.51 said type of

infrastructural technology influences revenue geteel from waste, 3.02 said type of
infrastructural technology influences cost of reoey waste while 58% said levels of

infrastructural technology influences cost of reaeg waste.

These findings therefore indicate that what afféctthe way that capacity of
infrastructure influences solid management wastgnam majorly was availability of
infrastructure with an average mean of (3.7764)cWwhinfluenced the frequency of
collecting waste and availability of infrastructumg&luences revenue generated from
waste. These findings therefore imply that the labdity of the capacity of infrastructure
was the major way that influenced the solid wastmagement program. This could be
attributed to the fact a county government hasateehan infrastructure in order to be able
to carry out waste disposal program. Without itnlo¢ghing can be accomplished and that
is why the availability of this infrastructure adfs the ability of the county to collect

waste and to generate revenue.

From the findings one can therefore conclude tlm tounty government has a
moderately developed infrastructure to conductdsefaste management and that is why
it can only carryout the waste management proces®me extent and within specified
zoned areas. It is yet to develop its infrastruetully to cater for the needs of the county
as far as solid waste management is concerned wtockd be attributed to high
population growth.

52



These findings concur with Lohani (2004) who sidudt the major problems that come
with urbanization in developing countries includeadequate physical infrastructure,
crowding with high levels of waste, unsustainabésource consumption, and the
settlement of environmentally vulnerable lands. &amental resources to maintain and
expand infrastructure in growing urban areas cahmeep pace with the rate at which
urban settlements have been growing. High levelgrofvth not only demand a greater
level of services, but also work to depreciateasfiructure already in place. Since the
level of growth is higher than the rate of infrastural growth, local authorities are

unable to fully meet the needs of its citizenrylsas solid waste management.

Hope, (1999) further supports these findings byirgjathat the accumulation of solid
waste presents one of the most visible infrastrattproblems in Africa especially in
South Africa. It has been shown that wear on imfuasure has rapidly depreciated
capital, which has limited the ability that muniaipies have to collect waste and
properly dispose of it. Due to the demanding nanfrevaste management, Southern
African countries tend to collect only between B8480f all solid waste. With growth in
waste generation, waste management facilities, sscdumps and landfills cannot be
built quickly enough. With nowhere to go, wasteaesumulating in poor neighborhoods

where the proper services are not available.

The infrastructural capacity affects waste managermeogram; there is therefore need
for county governments to develop their infrastiuetin order to be able to cater for the
waste management needs of their residents fullg. ddpacity of infrastructure that a

county has therefore affects the solid managenrexgram.

5.2.4Planning Process and Solid Waste Managementdggram

The findings on the effect of planning process blassolid waste management process
indicate that a majority of the respondents tha#i37 were of the opinion that existence
of plans influences revenue generated from solidteya4.30 said existence of plans
influences frequency of collecting solid waste,%<aid Existence of plans influences
cost of receiving solid waste and resources aléatainfluences frequency of collecting

solid waste, 4.04 said resources allocated inflesrcost of receiving solid waste, 4.01

said stakeholder involvement influences frequesicgollecting solid waste. 3.99 said
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resources allocated influences revenue generated $olid waste, 3.95 said stakeholder
involvement influences cost of receiving solidstea 3.82 said type of plans influences
frequency of collecting solid waste, 3.74 said shaltder involvement influences

revenue generated from solid waste, 3.67 said aypdans influences revenue generated

from solid waste while 3.60 said type of plansuefices cost of receiving solid waste.

These findings therefore indicate that what affédtee way planning process influences
solid waste management process majorly was thdeexis of plans with an average
mean of (4.252) which influenced the revenue geadrbom solid waste and existence
of plans influences frequency of collecting solidste. These findings therefore imply
that the existence of planning affected the plagmrocess in solid waste management.
This could be attributed to the fact that when plame in existence in the county
government they can be able to carry out the wasteagement program since they have
a plan of action and know what they are expectezl/évy step of the way. This comes in
handy in enabling them to generate revenue anéatoNaste since they have a plan of
action to undertake these tasks.

Form the findings one can therefore conclude thatdounty government is involved
with some level of planning in regards to solid teamanagement and that is the reason
why they have been able to substantially affecdsebhste management in the county.
They have been involved in resource allocation tdwahe solid waste management
program, made some plans with this regard whichblesathem to deliver some
considerably good results in the management ofl sediste.

These findings are affirmed by Tashakkori and Ted@d998) who said that in most of
the countries, waste collection systems are nopeytp planned to effectively utilize
available resources. As waste is generated bydbple, planning is essential to ensure a
well-managed system. One pillar of sustainabledselaste management is strategic
planning, and links to guidance are provided. Arofillar is cost analysis of solid waste
options, and links to useful analytical tools aftsoaprovided. For financing, private

sector involvement is a growing trend in solid washanagement. Therefore the

54



engagement of the county government in planning pdus towards the management of

solid waste.

According to Ragle et al (2005), the overall golldan solid waste management is to
collect, treat and dispose of solid wastes generayeall urban population groups in an
environmentally and socially satisfactory mannemgsthe most economical means
available (Jegasothy, 1999). The challenge is twonalize worker and vehicle

performance, while expanding services to a growirtgain population (Hoornweg, 2009).

It takes proper planning process to ensure thahedle are a success.

5.2. 5 Sustainability of Solid Waste Management Pgyam

The findings indicate that a majority of the respents that is 4.4857 were of the opinion
that cost of collecting solid waste is excessi#e€2881 said that the number of times solid
waste management is collected is predestined perme3.6829 said revenue generated
from solid waste management is channeled back tid s@aste management
infrastructure, 3.6707 said solid waste is colldosen stake holders find it necessary
while 3.660 said revenue generated from solid evastanagement is recycled and there

funds set aside for collecting solid waste.

These findings, therefore, imply that cost of odileg solid waste is excessive and
therefore the process of Sustainability of solidti®ananagement required a lot of funds.
The county therefore is faced with a tough chakenfensuring that they have enough

funds to carry out and undertake sustainable sadiste management.

5.3 Conclusions

It was concluded that, what affected how the natdrsolid waste treatment influences
waste management program majorly was the avaifaloiitreatment. This is because the
availability influenced revenue generation from tste and the frequency of collecting
waste. How well-endowed the county is in treatmarmd how readily they can access it
will determine the revenue they will generate aneirt capability to frequently conduct
efficient and sustainable waste management. Thiéahildly of treatment that the county
requires to conduct solid waste management is whastly affects the waste

management program more greatly. The county govemonmas limited types of
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treatments that they use to address the problesolaf waste management and they
therefore cannot be able to adequately addresprtidem of solid waste management
since different types of waste produced requireilavitity of different types of

treatment; there should therefore endeavor to tnwesore types of treatment in order to

address the problem of solid waste management.

It was also concluded that what affected the fofrvaste disposal used by the county
government had on waste management was majorlyfiléiind of waste. This is because

they influenced the cost of receiving waste anémnee generated from waste. Different
types of waste required different forms of dispgsimem and therefore incurred different
costs while at the same time generated differerusnts of revenue since in the process
of disposal some could be recycled and thereforergee revenue for the county. The
county government therefore has a number of folrasit uses in waste disposal this is
the reason why the form that used affect solid &vastanagement program most

significantly compared to other factors of susthlaaolid waste management.

On what affected the way that capacity of infrastinte influences solid management
waste program majorly it was concluded that ithis &vailability of infrastructure. This
because is it influences the frequency of collectmaste and the revenue generated from
waste. The county government had to have an infigstre in order to be able to carry
out waste disposal program. Without it the nothaogild be accomplished and that is
why the availability of this infrastructure affedtéhe ability of the county to collect
waste and to generate revenue. The county govetnhaha moderately developed
infrastructure to conduct solid waste managemedtthat is why it could only carryout
the waste management process to some extent ahuh wgecified zoned areas. It was
yet to develop its infrastructure fully to cater the needs of the county as far as solid
waste management is concerned which could be atidito high population growth.

The study concluded that what affected the wayrmlanprocess influenced solid waste
management process majorly was the existence o pidluences. This is due to the
fact that when plans are in existence in the cogotyernment they can be able to carry
out the waste management program since they hplanaof action and know what they
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are expected to every step of the way. This comémndy in enabling them to generate
revenue and collect waste since they have a plattan to undertake these tasks. The
county government is involved with some level oarpling in regards to solid waste
management and that is the reason why they havedige to substantially affect solid
waste management in the county. They have beetvewn resource allocation towards
the solid waste management program, made some widimghis regard which enables
them to deliver some considerably good resulteémanagement of solid waste.

5.4 Recommendations of the Study

The following recommendations were made:

1. The county should invest in more types of treatnfentsolid waste management.
This will enable them to be able to carry-out thfgedent kinds of treatments that are
required for different types of wastes produced emslire that they reduce volume of
waste and its hazardous effect.

2. The county should diversify the form of waste disgdaised. This will enable them to
address the different nature of waste producetiércounty. Different types of waste
that are generated in a county require differenthods to address the problem of
waste disposal the more options the county haseithoads of disposal the more they
are able to address different types of wastes géater

3. The county government should invest in infrastrietgapacity to enable them
address the issue of waste disposal. The rate athwhe population density is
growing requires more effort from the county innterof investing in infrastructural
development to enable them meet the needs ofrbgdents as far as waste disposal

is concerned.

4. The county should go on to implement the plans thmake as far as the waste
management is concerned. This will ensure thatyegtrategy that is made is
implemented and utilized. The county should alseolve its citizenry and other
stakeholders in the waste management planningamgireg out which will go a long

way in ensuring the success of the projects.
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5.5 Suggestions for Further Studies

Further studies should be carried out in the foltgpareas;

1. The impact of devolution on solid waste managenrebtasin Gishu County.
2. The impact urbanization and slum growth on solidst#amanagement
program.
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APPENDICES
APPENDIX I: INFORMED CONSENT LETTER
Dear Respondents,

RE: PARTICIPATION IN MY STUDY.

| am a student of Nairobi University pursuing mastef Arts degree in Project planning
and management. | am currently conducting resefancimy study on th&FACTORS
INFLUENCING SUSTAINABILITY OF SOLID WASTE MANAGEMEN T
PROGRAM: A CASE OF UASIN GISHU COUNTY, KENYA.

| kindly request you to participate in my study aywlr responses to the items in the
guestionnaire will be treated with utmost confidalityy, and will not be used for any
other purposes except for this study. You are tioegithdraw from this study at any time
you deem fit. You may also request the researanémnform you about the findings of

this study.
Sign:
Name: Walter Otieno Ogola

Registration #: L50/68794/2011
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APPENDIX II: QUESTIONNAIRE

The purpose of this questioner is to collect infation on the existing solid waste
management in Uasin Gishu County. Theinformatidfected will not be used for any

other purposes except for this study

INSTRUCTIONS
Kindly tick (\) where appropriate OR write your response in the spaces provided.

Section A: Demographic Information

1. Gender?

Male { }
Female {}
2. Age?

21-30 years {}
31-40 years {}
41-50 years {}
Above 50 years { }

3. Highest level of Education?
Certificate {}
Diploma {}
Bachelors Degree {}
{1}

Master’'s Degree

4. Working experience?

Less than 5 years { }

5-10 years {}
10-15 years {}
15-20 years {}
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Above 20 years { }
5. What is your job level/position in the organiaaf

Top Management () Middle level management () Supery Level () other
(specify)........

Section B: Specific Information

Key: Strongly Agree (SA) =5, Agree (A) =4, Neutral(N) =3, Disagree (D) =2,
Strongly Disagree (SD) =1

5. Kindly rate the following statements as to thk&eat to which you agree with them on

the influence of type of treatment on sustainabdit solid waste managementprogram

Influence of nature of treatment on sustainability of solid waste|5(4 (3 (2|1
managementprogram

5A | Availability of treatment influence frequency djllecting waste

5B | Availability of treatment influence cost of reciig waste

5C | Availability of treatment influence revenue geated from the
waste

5D | Mode of treatment of waste influence frequency oésig
collection

5E | Mode of treatment of waste influence cost oéreng waste

5F | Mode of treatment of waste influence revenue geedrdrom
waste

5G| Type of treatment influences frequency of collegtivaste

5H | Type of treatment influences cost of receiving was

51 | Type of treatment influences revenue generfited waste

6. Kindly rate the following statements as to tlk&eat to which you agree with them on
the influence ofform of waste disposal on sustalitgb of solid waste

managementprogram.
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Influence of Form of waste disposal on sustainabiyi of solid waste

managementprogram

6A | Burning of waste influences frequency of collegtimaste

6B | Burning of waste influences cost of receiving waste

6C | Burning of waste influences revenue generated frnaste

6D | Dumping waste on land influences frequency of ctilg waste

6E | Dumping waste on landinfluences cost of recegiviaste

6F | Dumping waste on landinfluences revenue gerefeden waste

6G | Land filling of waste disposed influence frequerafycollecting
waste

6H | Land filling of waste disposed influence cost afe®ing waste

61 | Land filling of waste disposed influences reveneeaagated fron
waste

7. Kindly rate the following statements as to ¢éxéent to which you agree with them on

the influence of infrastructure on sustainabilifysolid waste managementprogram

5141321

Influence of capacity of infrastructure on sustaindility of solid
waste managementprogram
7A | Levels of infrastructural technology influences gimency of

collecting waste
7B | Levels of infrastructural technology influences tco$ receiving

waste
7C | Levels of infrastructural technology influences @sue generated

from waste

7D | Availability of infrastructure influences frequagnof collecting
waste

7E | Availability of infrastructure influences castreceiving waste

7F | Availability of infrastructure influences revengenerated from
waste
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7G| Type of infrastructural technology influences freqay of
collecting waste

7H | Type of infrastructural technology influences cadtreceiving
waste

71 | Type of infrastructural technology influences newe generated
from waste

8. Kindly rate the following statements as to ¢xéent to which you agree with them on
the influence of planning process on sustainabilftgolid waste managementprogram

Influence of planning process on sustainability ofsolid waste|5(4 (3 (2|1
managementprogram

8A | Existence of plans influences frequency of collegsolid waste

8B | Existence of plans influences cost of receivingdsaiaste

8C | Existence of plans influences revenue generated &aid waste

8D | Resources allocated influences frequency of diigsolid waste

8E | Resources allocated influences cost of recgisalid waste

8F | Resources allocated influences revenue generated §olid
waste

8G | Type of plans influences frequency of collectingdwaste

8H | Type of plans influences cost of receiving soliaste

8l | Type of plans influences revenue generated Bohd waste

8J | Stakeholder involvement influences frequencyaifecting solid
waste

8K | Stakeholder involvement influences cost of reiogsolid waste

8L | Stakeholder involvement influences revenue geeeraom solid
waste
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9. Kindly rate the following statements as to tlk&eat to which you agree with them on

the sustainability ofsolid waste managementprogram

Solid waste management program 541321

9A | The number of trips of solid waste collected isdestined pef
region

9B | Solid waste is collected when stake holders finteitessary

9C | There funds set aside for collecting solid waste

9D | Cost of collecting solid waste is excessive

9E | Revenue generated from solid waste manageshestycled

9F | Revenue generated from solid waste managemenbiggh
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APPENDIX Ill: KREJCIE, R.V& MORGAN, D.W, SAMPLE SI ZE TABLE
Table for Determining Sample Size from a Given Rafpon
N 5 N 5 N 5
10 10 220 140 1200 291
15 14 230 144 1300 297
20 19 240 148 1400 302
25 24 250 152 1500 306
30 28 260 155 1600 310
35 32 270 159 1700 313
40 36 280 162 1800 317
45 40 290 165 1900 320
50 44 300 169 2000 322
55 48 320 175 2200 327
60 52 340 181 2400 331
65 56 360 186 2600 335
70 59 380 191 2800 338
75 63 400 196 3000 341
80 66 420 201 3300 346
85 70 440 205 4000 351
90 73 460 210 4500 354
95 76 430 214 5000 357
100 80 500 217 6000 361
110 86 550 226 7000 364
120 92 600 234 2000 367
130 97 650 242 9000 368
140 103 700 248 10000 370
150 108 750 254 15000 375
160 113 800 260 20000 317
170 118 850 265 30000 379
180 123 900 269 40000 380
190 127 950 274 50000 381
200 132 1000 278 75000 382
210 136 1100 285 1000000 384

Note . —N1s population size.

S1s saraple size.

Source: Krejcie & Morgan, 1970
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