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ABSTRACT

This study investigated household willingness ty P&/ TP) for improved solid
waste management (SWM) services in Njombe Town €iguNjombe region in
Tanzania. In Njombe TC, the rapidly increase indsalaste production ultimately
creates a critical issue to SWM authorities indgbancil. Using cross-sectional data
obtained from 110 households in 26 streets of N@mME@, the study examined the
household’s participation, their attitudes towa8WM action and their WTP for
improved SWM services. The study is centred orthiheshold decision-making and
utility theories. To elicit WTP, open-ended cogemt valuation method (CVM)
was employed. To determine factors influencing lkebotds WTP and maximum
WTP value for improved SWM services Probit and Tabgression models were
used respectively. The results showed that 77.3%sgondents were ready to pay
for improved SWM service whereas 57.3% were payfregwaste collection fee in
place. The Probit model shows that, age, level cafcation, income, time spent
walking to the disposal site, household satisfacto the current SWM services,
household location and trust to the government WfiMSservices provision have
significant effects on the WTP, while the MWTP walwas influenced by level of
education, income, satisfaction, location and tgpent walking to the disposal site.
Further, the result showed that the mean WTP viald&S 1581.82 per household
per month which is higher than the current garldfageof TZS 1000 charged by the
Town council. So, there is a chance of increasiaghage fee between TZS 1000
and TZS 1581.82. However, with other factors, tieation of households should be
taken into consideration while adding the chardée mean WTP value may be a
guide to Njombe TC authorities in determining ajppiate garbage fee. It is further
recommended that public awareness and private rségtolvement in waste
collection services in the council should be higlhcouraged.

Vi



TABLE OF CONTENTS

CERTIFICATION .ttt [
DECLARATION oottt [
COPYRIGHT ittt i
ACKNOWLEDGEMENT ..ottt iii
DEDICATION .ooiiitiitiiiitititiit e e e e e e e e e e e e e e e et et e e et et e e e e e e e eeeeeeeeeeens iV,
ABBREVIATIONS AND ACRONYMS ... v
ABSTRACT ittt e e e e e e e e et e e e e e et e et et e ta e ettt et e e ete et eeereeeanne vi
TABLE OF CONTENTS ....eiitiiiiiiiii e e e e e e e e e e e e e e e e e e e e e e e aaeaeeeeees vii
LIST OF TABLES ...ttt aeeees Xi
LIST OF FIGURES ...ttt Xii
CHAPTER ONE ... 1.
INTRODUCTION .ottt ee s eeebenes 1
1.1 OVEIVIEW .ot e e e e e e e e e e e e e ne e 1
1.2 Background to the STUdY ..........cooiiiimmmm e 1
1.3 Problem Statement ...........oi oo cceeeme e 3
1.4 Rationale of the STUAY ..........ccoiiiiiiii e 5
1.5 Objectives Of the StUAY ...........iii i 6
1.6 RESEAICN QUESHIONS .....uiitiiiiiie i simmmmmme et e ettt e et e e e et e e e e et e e eaaeeeaneeraeees 6
1.7 Organisation of the STUAY ...........coiiiiiiimiiiii e 7
CHAPTER TWO ..ottt 8
LITERATURE REVIEW ... e e eee e 8
2.1 OVEIVIBW ...ttt ettt e e ettt e e e e e et e e e ta e e e e e ennb e eeas 8
2.2 Definition Of KEY CONCEPLS.....cevvuriiiicceeei e et eeeeee s 8
2. 2.1 HOUSERNOIA ... s 8
2.2.2 SOl WASTE (SW). ...t e e e e eeees 8
2.2.3 WilliNgNESS t0 PAY (WTP) ...eueii ettt 9
2.2.4 Solid Waste Management (SWM) ........cccceeemieeiiiiieeeeiee e 9..
2.3 Willingness to Pay for Environment Conservatibheoretical Perspective ........ 9
2.4 Empirical lIiterature REVIEW............ieeiiiiiii e 11



2.5 Conceptual FrameWOrK ............cooiiiiimmmmmme e eenaaes 16

CHAPTER THREE ...ttt 19
RESEARCH METHODOLOGY ...cciiiiiiiiiiiiiiiiiiie it seee e 19
S.L OVEIVIEW ..ttt ettt ettt ee e 19
.2 STUAY AIEA8 ...ceeiiiii ettt e eeee e et e et e e e e e ettt e e e e e e e ennna e e e eeeeene 19
3.2 RESEAICN AESIGN ..oovtiiiiiii e e 20
3.4 Data Type and Data Collection Methods ............uueiiiiiiiiiiiiiiiiiieeeeeeeees 20.
4.1 DAtA TYPE .eeiiiiieeiiie et eeee e e et e e 20
3.4.2 Data Collection Methods..........cuuuiiaiiieiiiiiee e 21
3.5 Target population and Sample SeleCtioN o ooeeeeeeeiiiiiiiiieeeiieeiiiiiene . 22
3.5.1 Target POPUIALION ...........uiiiiiii e e e e e 22
3.5.2 Sampling Frame@ .........ooo oo 22
3.5.3 SAMPIE SIZE ...ooviiiiiii e e e e 22
3.5.4 Sampling tEChNIQUE ..........iiei e 23
3.6 DaAta ANAIYSIS .. ..ciiiiiiiieeiii e e e e e aa e aaan 24
3.6.1 DeSCriptive ANAIYSIS .......uiiiiiii s eceees e e 24
3.6.2 Econometric Data ANAIYSIS .........uuieeeiaeiieeiieie e 24
3.7 MOdelS fOr ANAIYSIS ......uuiiiiii e 25
3.7.1The Probit MOAEl ........coouiiiiii et e e 26
3.7.2The TODIt MOUEI ... 28
3.8 Data Reliability and Validity .............ccooieimiiiieeeieiei e 29
3.8.1 Data Reli@ability ..........ccooiiiiiiiiem e 29
3.8.2 Data Validity ........uuiieeiiiiiiii e e e 30
CHAPTER FOUR ..ottt e e 31
PRESENTATION OF FINDINGS ... e 31
A1 OVEIVIEW ...ttt e e e ettt e e e e e et et te e e e e e e e enmnn e e eaeeeenes 31
4.2 DEeSCHPLVE STALISTICS ... ... ieeeietmmm ettt e et e e e e e e e eeeees 31
4.2.1 Basic information on the households ..............ccccooiiiiiiiiiii e 31
4.2.2 SOUICES OF INCOIME ....uuuiiiieieeee o ettt e e et et e e e eeenn s 34

4.2.3 Extent of Households’ Awareness and theiti¢tpation in the Current SWM
Y53 =1 1 . V2

viii



4.2.4 Quality of SWM services delivered.....cocoeeuvviiiiiiiiiiiiiiieeeic e 36

4.2.5 Households’ attitudes towards solid wasteagament ..................cc.coeeeenes 39
4.2.5.1 Receiving, respecting and reSpPONAiNG.au-ce...cccevveeeiiiiiiieeiiiiieeeiiiins 39
4.2.5.2 Respondent’s perception of who is resptméils SWM ..............coevvneees 40
4.2.5.3Respondents trust to the entity renderindSBAIVICES..........cccoevvviiininneenen. 41
4.2.6 Households’ WTP for Improved Solid Waste Bigement........................... 41
4.2.6.1 Estimated Willingness to Pay ValUue ... cooovviiiiiiiiiiiiiiiiiiiie e 42
4.3 ECONOMELNC RESUILS ...eeieiiee e e e 42
4.3.1 Factors influencing households’ WTP for imygd SWM services ............... 43
4.3.2 Factors influencing households’ MWTP ValueSoVM services.................. 45
(O e I o B Y 49
DISCUSSION OF THE FINDINGS.......cooiiiiiie et 49
T O 1Y = V= PR 49
5.2 Extent of Households’ Awareness and their Eipdtion in the Current SWM
S} (=] 1 U 49
5.3 Quality of SWM services delivered....... oo 49
5.4 Households’ attitudes towards SWM aCtiON ccceee.vveeieiviiiiiiiiieeeeeieiiii e 50
5.5 Households’ WTP for improved SWM........cee oo 51
5.5.1 Estimated value of Households WTP ........cccovviiiiiiiiiiiiiiiiiieeee e 51.
5.5.2 Factors influencing Households’ WTP for impd SWM services............... 52
5.5.3.Factors influencing the MWTP Value for impedVSWM services................ 56
(O Y e Iy o S P 60.
SUMMARY, CONCLUSIONS AND POLICY IMPLICATIONS ........cceeevveee 60
L @ V=T V1= TR 60
6.2 Summary and CONCIUSIONS ........ccoiiiiiiiei e 60
(SR B 0] o] o= U1 o] 1= PP 62
6.3.1 POlICY IMPlICALION ... .covvii it e e e e e e e e e ean e eaeee 62
6.3.2 Areas of further StUdIES...........uiveeeiii i 64
6.4 Research LIMItatioNS..........oouuuuriiiiiieii it eeeeeees 64



REFERENCES ... 66.



LIST OF TABLES

Table 3.1: Description, measurement and a priopeetation of the explanatory
variables used in the Probit and Tobit models.............ccoceevvveiiennnnn. 25
Table 4.1: Descriptive statistics of householdsigeeconomic characteristics....... 33

Table 4.2: Extent of Households’ Awareness andr tRarticipation in the Current

SWIM SYSIEIM oot et s e 36.
Table 4.3: Quality of SWM services delivered ..............coovvviviiiiiiiiiiiiiiinnnnn. 38.
Table 4.4: Respondents perception on who is rediperfer SWM service............ 40
Table 4.5: Willingness to Pay for Solid Waste Magragnt .................ccccccevveeenn. 42
Table 4.6: Estimated Willingness to Pay Valu€......ccooeeveieiiiiiiiieiiiiiieeee, 42.
Table 4.7: Results of Probit regression model: Ddpet variable: WTP ............... 44
Table 4.8: Specification Test for Probit Statidtizedel ..................ccccoeeeeiiinnen, 45
Table 4.9: Results of Tobit regression model: Depen variable: MWTP Value...47
Table 4.10: Specification Test for Tobit Statisti®bdel...............ccoeeeviiiiieennnnn... 47

Xi



LIST OF FIGURES

Figure 2.1 Conceptual FrameEWOrK ............ .o eereuieereiiieeeeiiiiaeeeiiiineeseeiiaeees 17
Figure 4.1: SoUrces Of INCOME.............. et e e et e e e e eaaa e 34
Figure 4.2: Current SWM situation in NJOMDE TCeevoeiiiiiiiiiiiieeeciieeeeeieees 39
Figure 4.3: Respondents’ receiving, accepting a&spaonding to government SWM
policies and other iNStrUCIONS ...........cooiueeiiiii e 40
Figure 4.4: Respondents trust to the entity rende®S\WM services ..........ccccccuee... 41

Xii



CHAPTER ONE
INTRODUCTION

1.1 Overview

This chapter comprises a general introduction écstindy. It gives the background to
the study, problem statement, rationally of thedgfwobjectives, research questions

and organisation of the whole study.
1.2 Background to the Study

Urbanisation process and rapid population growtkiiies and towns in the world
have been reported as one of the reasons for ttreaise in solid waste (SW)
generation in developing countries (Ali et al., 2P1 According to Hagos,
Mekonnen, and Gebreegziabher (2012), the rapidreskpa and diversification of
socio-economic activities in these urban areas halge accelerated a lot of
environmental problems including poor solid wasispdsal, poor liquid waste

management, and air pollution in urban areas.

According to the World Bank report of 2012, the amioof municipal solid waste
(MSW) produced in the world is expected to increfagm 1.3 billion tons generated
in 2012 per year to 2.2 billion tons per year b2@nd it is expected that much of
this increase will be coming from rapid growing twwand cities in developing
countries. African total urban waste production &9,119 tons per day and the
estimates expect to reach an average of 441,849 gen day by 2025. While in
Tanzania the MSW generation is expected to incr&ase 2,425 tons generated in
2012 per day to 11,566 tons per day by 2025. Agipelh gives waste generation

projections for 2025 by regions worldwide.

Insufficient and ineffective management of wastesldwide leads to generating a
lot of human and environmental problems like oztaeer depletion, acidic rains,
greenhouse effects as well as land and epidemeasks (Ali et al., 2012). Across
the African continent, the rate of urbanisatioarsund 3.5% and the rate is expected
to rise in the future (UNESCO, 20009).



This has significant negative environmental effettsh as pollution and degradation
to these urban which are growing very fast. Tareeasi one of developing countries
with little technological advancement and finangiatonstrained, it experiences
severe impacts of poor waste management. Thegmabtome from the little public

awareness about the nature and impacts of theiseveadtes they produce (Kassim
& Ali, 2006).

The World Bank report of 2012 reported that DaGataam produces solid waste of
4200 tons per day (0.93kg/capita/day) in 2011 amlg 40% is collected while 60%

are incorrectly disposed of. Poor waste managefebaracterised by waste burring,
burning informal recyclers, road side dumping anairthge canal dumping) has led
to flooded roads, ground water pollution, soil @nination and an outbreak of

communicable diseases like cholera, diarrhoea gsendery.

Solid waste management (SWM) is very crucial togetwlds living in rural and
urban areas because waste has reported to belydlnekéd to the development of
human activities in terms of technologies and daspects (Awuyo-Vitor, Ishak, &
Jasaw, 2013). Wastes are the by-product generatduiimans for their existence.
The production of waste materials is associatech witiman activities, from
preparations of meals to the manufacturing of go&iace the waste materials
produced cannot be used for other things, theyshaete disposed of effectively. It
is therefore very important to analyse the socimremic factors linked to SWM as
well as the participation of the community and thaftitudes towards the waste

generation and management in a given locality.

There is a large number of researches conducted5\WWM in municipalities
worldwide and the willingness to pay (WTP) for amproved SWM. It is argued that
information about households WTP for improved SWkH ahe determinants of
WTP for it, is essential for policy makers to expahe improved sanitation coverage
in a given population (Minh, Nguyen-Viet, Thanhdarviang, 2013; Ezebilo, 2013,).
The priority for establishing effective municipaMW®1 should be given to the
emerging cities as a crucial role of protecting #rironment and public health
(Hagos et al., 2012).



A number of socio-economic factors that determirtimg WTP for improved SWM
have also been examined. WTP rate and maximumugiiléss to pay (MWTP) value
are strongly influenced by the economic statushef iouseholds such as age, sex,
level of educational and income (Banga, Lokina dficenda, 2011; Hagos et al.
2012; Roy and Deb, 2013; Ezebilo, 2013; Seth, GuhbAsare, and Duwiejuah
2014; Minh et al. 2013; Subhan, Bashawir, Ghandl dmarder, 2014; Ferreira and
Marques, 2015; Weisheng, Peng, Webster and Zud)2@kccording to Awuyo-
Vitor et al. (2013) and Hagos et al. (2012), hoosenership and environmental
awareness influence household’s WTP for improvedvB\Wurthermore, Amfo-Out,
Waife, Kwakwa, and Yeboah, (2012) reported thagdency of payment and
Satisfaction determine the WTP for improved SWM.

Although there is a significant number of studiesducted in the past on SWM in
some municipalities of Tanzania, yet, there is stitarature found that investigates
the households’ WTP for improved SWM. For instari¢alwani (2009) analysed the
effect of social economic, socio-cultural, poliayddegal factors on the sustainability
of effective community participation in municipaW8/ strategy in Morogoro
Municipality; Mlozi (2011), using Likert scale assed the attitude of community
towards SWM in Mbeya city and Cheng and Urpelai(g)15) undertook a study on
“Who should take the garbage out?, Public opinionMaste management in Dar es
Salaam, Tanzania.” They recommended for futurearebein other urban settings
focusing on more direct measures of public supf@mrgovernment participation in
waste management, as well as studies that investyya P for improved sanitary

service.
1.3 Problem Statement

In Tanzania, solid waste management (SWM) is ortee@tnvironmental challenges
facing the households in urban areas (Chengulaadwand Mzula, 2015). Solid
waste generated in Tanzania is estimated to 0.68gga/day and this is said to be
caused by an increase in population growth, urléinis and expansion of socio-

economic activities in urban areas (Guerrero, MamsHogland, 2013).



The main solid waste producers are households,of&himdustries, agriculture,

hotels, offices, health centres, construction dmaps.

In order to improve SWM services in urban area¥anzania, in 1992 UN-Habitat
Programme initiated the Sustainable Cities programihat aimed to increase the
magnitude of sanitary services, to establish suskdé income generating activities
that supports environmental protection for the camity based organisation and
small enterprises in waste management activitiet s collection and recycling.
The Environmental Planning Management (EPM) prot¢essugh Sustainable Dar
es Salaam city project (SDP) in 1992 was introduicedupport and promote the
public-private partnership on waste managementegavitonmental conservation in
the city. In recent years, privatisation of munatipr town solid waste collection has
become a key environmental policy in Tanzania asthrer countries worldwide
(Kaseva and Mbuligwe, 2003; Ndubuya, 2006). Theefthe private sectors like
private companies, Non-Governmental OrganisatioN&@s) and, Community
Based Organisations (CBOs) were facilitated anowadtl to collect solid waste in

urban areas (Kirama, 2013).

Despite the involvementsarried out on SWM still, there are challenges @ste

collection efficiency around the urban areas. Adbtwaste left around the urban
areas and the production increases every daynstance, according to World report
of 2012, in Dar es Salaam only 38.5% of 29,764 fmosluced per day was collected
and dumped. This shows that the problem of wasteagement still exists in the city
and needs effective participation on it. AccordiegDhokhikah, Trihadiningrum,

and Sunaryo (2015), household’s participation is tther key to achieving the
sustainable development. As the human resource nisingportant factor in

development, various environmental clubs, crewsugs and organisations are
formed to ensure environmental sustainability. Bhg@ups and organisations aim

to develop households’ awareness and actions engitonmental challenges.

Njombe TC is among of the fastest growing town3amzania demographically and
economically. The production of solid wastes in Mpe TC in particular has
increased rapidly in terms of waste amount as asltomposition, which ultimately

4



creates a critical issue to waste management atigisan the council. According to
Njombe TC (2015), the town’s annual solid wasteegation is over 19,617.30 tons
of solid waste per year. Overall collection coverag only about 8,631.61 tons
(44%) per year, leading to uncontrolled waste mtthwn and exposing residents to
unsafe environment. This is likely to cause seripublic health problems through
possible eruption of diseases, including oftenlfatater-borne diseases, such as

cholera, diarrhoea and dysentery.

Despite the critical problem on SWM service, litlas been done to examine the
households’ WTP for improved SWM services in Njomb@. There is a lack of
information on household WTP for the services mtedi Therefore, this study
examined the households’ WTP for improved SWM s&wiin Njombe TC, by
examining the extent of households’ participatitmir attitudes towards SWM
action and the factors influencing households’ Waimd the MWTP value. The
output of this study will provide useful recommetdas to policy makers and other
stakeholders to improve SWM system in Njombe TC thedcountry at large.

1.4 Rationale of the Study

Establishing effective council SWM services is arportant role in protecting the
environment to improve sanitary and public healfjombe Town Council is
experiencing rapid urbanisation and increasing murpapulation due to territorial
expansion, increased rural-urban migration ratethedncreasing per capita incomes
in the region. This has led to the increased pridiniof solid waste in the council.
The production has increased rapidly in terms ofstyaamount as well as
composition, which ultimately creates a criticakue for waste management

authority.

As one of the strategies to improve sanitary sesvim the town, the Njombe TC
decided to outsource/contract a private firm whioiects fees for SWM service
from the community but have not been managed toviggo SWM services

satisfactorily. There is a presence of uncontrollastes on the streets, including

market centres, and homes.



Therefore, the key question here is how much ressdare willing to pay for
efficient and cost-effective delivery of SWM semrscto their households. The aim of
this study is therefore to examine the extent ofisetolds’ participation, their
attitudes towards SWM actions and factors influegdnouseholds’ WTP and the
MWTP value; and to suggest mechanisms for improving participation of
communities in SWM. The output of this study alsaovides useful
recommendations for future studies to other regionghe country or to other
national contexts of a similar set-up to test amtbkred the generalisations of the

findings.
1.5 Objectives of the study

The primary objective of the study was to investghousehold willingness to pay

for improved solid waste management services imiy@ Town Council.

Specifically, the study aimed to:
i.  Examine the extent of household’s participatiolsWWM services in Njombe
TC.
ii.  Assess the Households’ attitudes towards the SWiMram Njombe TC
iii.  Estimate the Households’ WTP for improved SWM saasiin Njombe TC.
iv.  Determine the factors influencing Households’ Wil MWTP value for

improved SWM services in Njombe TC.
1.6 Research Questions

i.  To what extent do households participate in SWMises in the study area?
ii.  What are the factors influencing households toigipgte in SWM services
in the study area?
iii.  What is the attitude of households’ towards imptb®VM services in the
study area?
iv.  What factors determine household’s motivation tg pad the amount of

money they are willing to pay for improved SWM dees in the study area?



1.7 Organisation of the study

This dissertation is organised into six chaptersapfer one comprises a general
introduction to the study. It gives the backgrouaodhe study, problem statement,
rationally of the study, objectives, and researdestjons. Chapter two provides
theoretical settings and empirical framework thaidgd the study. It reviews
relevant literature on theoretical part, empirisaldies that support the entire study
design and methods of enquiry, conceptual framewarkd models for analysis.
Chapter three provides methodological descriptiseduin this study. It covers the
study area, research design, data type and ddéztomh methods, target population
and sample selection, data analysis and relialaihity validity. Chapter four presents
the findings of the study. Both qualitative and wmfitative findings are presented.
Chapter five gives the discussion and argumenth@rindings presented in chapter
four (4) in relation to the study area and othediings from other similar studies.
The final chapter six presents the summary andlasions, policy implications and

research limitations of the study.



CHAPTER TWO
LITERATURE REVIEW
2.1 Overview

This section provides theoretical settings and eongliframework that guided the
study. Theoretical framework discusses relevantepts, theories and assumptions
of the research base. An empirical framework prisse review of relevant literature
based on the contributions of previous researaherdhe research topic and related
concepts. Generally, the theoretical and empinrealew focuses on households’

WTP for improved environment conservation managémen

2.2 Definition of key Concepts

2.2.1Household

According to Ellis (1998), Household can be defimsda social unit characterized by
sharing of the dwelling house, with resources Hrat pulled together for common
use. For this study, household is defined as aakaogit which consists of one or
more people living in the same house; and that thealth is pulled together for
basic needs (food and shelter) and other sociabsheecluding solid waste

management.

2.2.2 Solid Waste (SW)

Solid waste refers to any material with no diregiue to the producer and so must be
disposed of. Misra and Panday (2005) pointed taatdlid material becomes waste
when it is discarded without expecting to be conspésd for its inherent value”.
According to UN-HABITAT, (2010), solid waste (su@s Garbage, trash, waste,
rubbish) is viewed as an unwanted material gengrdtem human and animal
activities that are normally solid and arensidered as useless or has no
consumption value to the person disposing it. Tassible sources of solid waste
include households, commercial activities such @zdfmarkets and offices, and

institutions such as schools, hospitals and tramson terminals.



2.2.3 Willingness to Pay (WTP)

Willingness to pay (WTP) is generally used to cdasithe evaluation of the
potential benefits of an environment. AccordingQmonona and Fajimi, (2011),
WTP is the sum of real expenditures at market prigiis the value of consumer
surplus above market prices that the householddvoave been willing to pay or the

maximum amount consumers are prepared to paydood or service.

2.2.4 Solid Waste Management (SWM)
Solid waste management (SWM) as defined by Othn2@02), is the control of

waste generation, collection, storage, transfertearsport, processing and disposal
consistent with the best practices of public headttonomics, financial, engineering,
administrative, legal and environmental consideregi The evolution of solid waste
management is based from primitive origins throtighdevelopment of open dumps
in ancient civilizations of the world to the sopfdated collection and disposal

systems that are common in use today.
2.3Willingness to Pay for Environment Conservation: Theoretical Perspective

This study aimed at examining households’ WTP foprioved SWM services in
Njombe TC. The rationale of this study is centredtlve threshold decision-making
theory proposed by Hill & Kau, (1981) and (Pindy&IRubinfeld, 1981). The theory
points out the fact that when the individual isdfdavith a situation to take a decision
for instance to pay for improved SWM services of twopay, the individual has a
reaction threshold, which is dependent on a cersainof factors. As such, at a
certain value of stimulus below the threshold, eaction is observed while at the
critical threshold value, a reaction is stimulaf@avunyo-Victor et al., 2013). This
theory based on the consumer choice models anty utieory which uses proxy
market values to directly eliciting consumers’ preihces and WTP by using none
merchandised markets conditions which offer po&nihprovements or damages.
Using standard structural equation models, thestiolel models transform binary
choices to derive the conditional Probit model &present discrete choices of

individuals, households facing different discreteeraatives (Rungie, Coote, and
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Louviere, 2011). Choice models are able to preaatiurately on human decision-

making behaviour.

The neoclassical microeconomic theory provides sea® elements to model the
decision process of a household’s WTP for improeedironment conservation
based on the specification of the utility functi@monona and Fajimi, 2011) which
is concerned with people’s choices, decisions amrfiepences. However, Utility is
unobservable, thus, difficult to quantify. Therefothe discrete choice analysis is
preferred (Breidert, Hahsler and Reutterer, 2006us, an indication of consumer
WTP to protect the environment (e.g. to reduce gollution) can be gained using
the contingent valuation method (CVM), that is, othgh eliciting consumer

preferences for certain goods by conducting sutveys

According to Joel et al. (2012), CVM is a surveysdd technique of monetary
valuation used to elicit people’s preferences esged in terms of WTP or to accept
compensation in order to avoid an environmental atm The underlying

assumption is that a market for environmental goadd services exist. The
fundamental idea of this method is that people haidden preferences for
environmental goods and services, but such prefesercan be translated in
monetary units. In that respect, this study usedtlneshold decision-making theory

and CVM approach in its analysis.

Following Tadesse and Hadgu (2009), a represeastatdividual householdwilling

to buy the waste collection service will have ditytfunction given by:
U, =0y +s 1)

Where, U, is the utility derived by househoidfrom purchasing the improved waste
collection service,y’, is the row vector of various household factors and
characteristics of the alternatives that affectpoéal, =; is the unobserved

component, and is the vector of parameters of the model. Basedha utility
function the Probit and Tobit models will be deled to analyse factors influencing
household’s WTP and MWTP value respectively.
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2.4Empirical literature Review

The indiscriminate disposal of waste is not a nédwenmmenon worldwide and in
developing countries in particular, which persitiate, despite the long realisation
of the consequences. Research has been undertakerscholars around
understanding household’s participation in SWM &&y, their attitudes towards the
SWM action, their WTP for improved SWM and the tastinfluencing household’s

WTP value for improved SWM services.

In line with the threshold decision-making themgyeral factors have been reported
that influence household’s WTP for improved SWMWvesgs. Education has reported
having a positive relationship with a WTP for wasstanagement services. With high
education level, people are aware of environmentathlems caused by poor sanitary
services and therefore they are more likely to pay additional cost of waste
management so as to secure the environmental saietyheir health. Addai and
Danso-abbeam, (2014) using logit model analyseddgterminants of WTP for
improved SWM in Dunkwa-on-Offin, Ghana and foungasitive and significant
result of education on a WTP. Other studies bybffan et al. 2014; Banga et al.
2011; Niringiye and Douglason, 2010; Afroz, HanakiHasegawa-Kurisa, 2009)
have also reported similar findings. In contrasgthSet al. (2014) examined
household demand and WTP for SWM service in Tuobodothe Techiman-North

District, Ghana and reported an insignificant restieducation on a WTP.

Age is another factor identified to influence hduslds’ WTP. Empirical evidence

on the relationship between age and WTP are mBenhe studies show the positive
linkage between age and WTP and some not. FornicstaNkansah, Dafor, and
Essel-Gaisey, (2015); Addai & Danso-abbeam, (20kported that age has a
positive impact on WTP for improved waste managedrmservices. Older people are

more likely to pay for improved waste managementise than the younger people.

As people get older, they tend to understand tlesl e protect and keep a clean
environment. On the other hand Seth et al. (2014) MWiringiye & Douglason,
(2010) found a negative correlation between ageth@dNTP for improved SWM
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services. They suggested that old people may densghe service as government
responsibility and could be less willing to pay fowhile young people might be
more familiar with cost sharing and their WTP ipeated to be high. Therefore, this
study further examined how age determines WTP rfggroved SWM services in

their surroundings.

Households’ income affects positively householdBing to pay. Households with
higher income are expected to be able to pay modetlaus will have the WTP.
Various empirical findings suggest the positiveatienship between household
income and WTP (Banga et al., 2011; Assa, 2013;nklida et al., 2015; Massito,
2009; Ezebilo, 2013; and Niringiye and Omortor, Z0ISWM service is considered
as a normal good and therefore, as income incre@sdemand certainly increases.
The studies demonstrate that people with highesmecalways are ready to pay for
waste management services and are expected to ayaven for the improvement
of the services unlike to people with low incomaisTwas an important factor in this
study to find the extent to which households’ mg#pate in waste management in
Njombe TC.

Other studies proposed that the household sizaeather driving factor influencing
the WTP for waste management in developing couwmtAecording to Roy and Deb
(2013) as the number of people in the householeg@ses, production of solid waste
also increases. Hence, the demand for waste maesagesarvices increases and
therefore, their WTP for the services increases filgger the family size the higher
WTP for the improved SWM service will be (Nkansalak, 2015; and Ojok, Koech,
Tole, and Okot-Okumu, 2012). In contrast, Ezeb#013) proposed that in most of
developing countries obviously households have omlg dependant for the whole
household. So, in this case, the individual WTHois. Therefore, the household
WTP for a large amount of waste produced by a nurnbgeople will be low as
well. But other studies (Addai and Danso-abbeani42@®froz et al., 2009; and
Niringiye and Douglason, 2010) using logistic modaggested that the household

size has no influence on WTP for waste managenegwices.
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Referring to demand theory in the real world, consts are likely to face a time
constraint (Awunyo-Victor, 2013). That is if thergiee required is time oriented,
often time represents another constraint to theswmers. According to Tadesse
(2009), households will be willing to pay for wasteanagement service if the
collection points are not located far away fromirthacal areas of residences. People
who use more time to travel to the waste collectiorisposal points will be likely
willing to pay for improved SWM services if the see will help to reduce the
travel time to the disposal site (Ezebilo, 2013)mdly collection of waste adds
incentives to households’ involvement in effectiveste management services
(Alhasan and Mohamed, 2013). This study went furtigng probit model to see
how timely waste collection relates to WTP and iay@ment of waste management

services.

Always consumers objective is to maximise theirséattion (utility) generated from
goods or services offered. Households’ satisfactisith the current waste
management in a particular area has proposed liteidfe the WTP for improved
SWM services (Assa, 2013). Household WTP for imptbwaste management goes
together with the satisfaction of the current smrvoffered (Afroz et al., 2009).
Addai and Danso-abbeam (2014) also revealed thegehmlds that are satisfied with
the current waste collection services are williagpay more than unsatisfied one. In
contrast, Amfo-Out et al. (2012) proposed that peapho are satisfied with the
current SWM services are not inspired to pay foy additional improvement of

waste management services in their areas.

For policy-making purposes, it is important to expl the relationship between
households’ WTP and government credibility. Theiatglity and legitimacy of
environmental policies and its implementation sgscedepends on the extent to
which the community trusts responsible authorityAccording to Marbuah (2016),
the lower the level of trust, the lower the likelgluation individuals will consider to
the good in question which eventually affects th&lTP toward its provision.
Previous studies by Sun, Yuan, and Xu, (2016), Maib (2016) and Cheng and
Urpelainen (2015) have shown positive and significaffect of peoples’ trust in
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government's work for improved SWM while Huang, B&wan, Jun Bi and Yuan
(2013) using tobit model on their study on Publeandnd for remediating a local
ecosystem: comparing WTP and WTA at Hongze Lakénareported insignificant

result but negative impact on WTP.

The Location is another variable recently reportechave a positive relationship
with WTP for improved SWM services. Waste generati® likely to be high in

highly populated areas leading to a high demanddtid waste collection services.
Sun et al. (2016) using probit model on their stodypublic perceptions and WTP
for reducing air pollution in urban areas of Chreaealed a positive and significant
result of location on WTP. Ojewale, (2014) usingltmomial logistic model also,

reported similar findings on his analysis of Intndban domestic solid waste disposal

methods in Lagos metropolis, Nigeria.

Community’s participation and their attitudes tod@armmproved SWM services have
reported as the key aspects to consider while exagiiWTP for improved waste
management service. Several studies have repteegasons of communities not to
participate effectively in SWM process. For exampMinn, Srisontisuk and
Laohasiriwon (2010) explored implementation stregegfor fostering peoples’
participation in SWM service in Myanmar and repdrtibat lack of information
(public awareness) considerably affects the quafityeople’s participation in SWM
service. Alexander, Smaje, and Williams, (2009)uadythat the effectiveness and
sufficiency of solid waste services delivered dffbouseholds’ participation in
SWM. Other reasons reported include Shortage oé t{hokhikah et al., 2015)
laziness, scarcity of local waste facilities (Alagar et al. 2009; Hage, Soderholm,
and Berglund, 2009), lack of knowledge about SWNivaes (Singhirunnusorn,
Donlakorn, and Kaewhanin, 2012; Subhan et al. 2@b4) lack of enthusiasm and

stimulus on environmental issues (Shaw, Lyas, Maynaand van Vugt, 2007).

The attitudes of households towards SWM action lzdse noted by researchers as a
key aspect to consider in analysing improved SWkises. In most developing
countries the collection system of solid waste & effective due to general
ignorance about the health and environmental caresegs of improper disposal
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(Fearon & Adraki, 2014). The communities might géve that waste management is
the responsibility of government. According to Ratuuin, Hidayat, Yanuwiadi, and
Suyadi (2015), communities, as a waste producenlldhalso be responsible for
protecting and keeping clean and healthy envirotimgnus, there should be good
cooperation between the government and communitiesolving the sanitary
problems. Mbeng, Phillips, & Fairweather (2009rtpayed that attitudes are
hidden, not directly observable in themselves, they influence actions and
behaviours that are observable hence, expel emaiatal behaviour. Rahmaddin et
al. (2015) using quantitative descriptive analyssessed communities’ knowledge,
attitude, and action of a community towards wassmagement in River Bank of
Martapura and reported a moderate level of anud#itof communities towards
improved solid management. They analysed attitudesidering indicators on

receiving, responding, respecting and responsibilit

Legal SWM regulation instruments, supporting tragniprogrammes, information
from mass media and environmental clubs are theikgyuments in influencing
public participation in waste management (Purb&s2d4; Hotta & Aoki-Suzuki,

2014 and Sukhor, Mohammed, Sani, & Awang, 2011gyTargued that the use of
these strategies can improve the public awarenedspeo-environmental actions
which can ultimately change the household perceptand attitudes towards SWM.

In that respect, various previous literatures exaahion the issue of SWM in
developing countries by looking at various factorsfluencing household
participation and WTP for improved waste managensemntices in their localities.
Therefore, taking a case study of Njombe Town CduncTanzania, this study
examined the extent of people’s participation in MVéctivities and the factors
influencing the WTP for improved SWM like househdlttome, size, level of
education, time, household’s location, satisfactiod trust on current SWM services
and individual age for the improvement of waste agament services. The study
further assessed household participation and #tgiudes towards improved SWM

services for the sustainable environmental deveésynm the council.
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2.5Conceptual Framework

The conceptual framework summarises the concegssingtions, expectations and
theories that support and inform the research desfgcording to Miles and
Huberman (1994), a conceptual framework can bmeabk as a visual or written
product that “explains, either graphically or inrnagive form the main things to be
studied, the key factors, concepts or variablestaadoresumed relationship among

them”.

Following the review of the related literature agsgented in section 2.3 above, a
framework as depicted in Figure 2.1 has been adagtd modified from Larecho et
al. (2011) to guide the formulation of the reseadelsign in examining household
WTP for improved SWM services in Njombe TC. The agptual framework
summarises the variables derived from the the@iedicd empirical literature review
on households’ WTP for improved SWM services. Adaag to this framework,
three major components were delivered. These iecldrticipation, attitude and

influencing factors.
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Figure 2.1 Conceptual Framework
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Participation: Since households are the primary producers of wastieeir
participation in waste management activities iscaufor improved SWM in a
particular area. Communities are expected to ppatie fully in SWM activities if
they are aware of the current SWM system, theysatesfied with the quality of
services delivered, there are availability and ssibdity of improved waste
collection facilities in the area, and that housddsanderstand SWM activities such
as collection, sorting, compositing, recycling dtds expected that households who
are satisfied with SWM services may be willing tarticipate in SWM activities.
Households who understand the importance of SWNMdewWote time to participate
in SWM activities. Households would participateeetively if improved collection
facilities such as metal and plastic dustbins amgace. Also, Legal SWM regulation
instruments, supporting training programmes, emvirental clubs, and Mass media

and campaign are expected to improve householdstipation in SWM activities.

Attitude: Household attitude is expected to have an effect\dP for improved
SWM services.This includes household’s a way of accepting govemi waste
management policy and other instructions (recejvingusehold’s way of reacting to
waste management policy and other instructions fiteengovernment (responding),
household’s way of valuing on waste managementyalnd other instructions from
the government (respecting) and households peorepti who should manage waste

collection and disposal (responsibility).

Variables for econometric analysis: These are the determinants of WTP for
improved SWM services which include demographi¢desc(such as Age, the level
of education, household size and income) and sec@homic factors (such as time,
satisfaction, location, trust etc.). These factars expected to affect households’
WTP positively or negatively. Table 3.1 presents diescription of variables used to
analyse households WTP and MWTP value, their meiatiip and their expected

effects.
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CHAPTER THREE
RESEARCH METHODOLOGY
3.10verview

This chapter offers methodological description uisetthis study. It covers the study
area, research design, data type and data cotliegt&thods, target population and

sample selection, Data analysis and reliability zaldity.
3.2 Study area

Njombe Town Council is a rapidly growing urban kegttent in Njombe Region. It is
one of the six councils in the newly establishedrpe region which is located in
the southern highlands of Tanzania. It lies atdfmssings of Longitudes 25’ and
35°27'east of the Greenwich Meridian and Latitudd® and 845'south of the
Equator, where it borders with Njombe District Coilirio the north, Makete and
Wanging’'ombe District Councils to the west and LwedeDistrict Council and
Ruvuma Region to the south. The council covers r@a @f 3212kMy which is
divided into 2 divisions, 13 wards, 26 streetsyilages and 232 hamlets. According
to 2012 Population and Housing Census, Njombe TGauncil had 130,223 people
of whom 61,112 being males and 69,111 females (NH®32). The main socio-
economic activities carried out in the council agriculture, forestry, trade and
industry. A map showing the study area is attadked appendix V).

Njombe TC was chosen as an area of research beitauas found to be a place
where refuse is generated on a larger scale andvaty heavy heaps of refuse are
easily observed. Also, from a socio-economic pointiew; it is an important town
in Njombe region being the headquarters of theoreghgain, the town appears to be
a pace setter for development activities carriedimthe region. Thus, such a study
towards WTP for improving the management of wasiéected from households in
the town, may serve as a driver for improvementhef same in other towns in the

country.
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Finally, most of studies have previously focusedtiom challenges of solid waste
disposal in the country and little attention hasrbgiven to households’ as the key
actor in the sector. This study, therefore, exadhiheusehold WTP for improved
SWM services in Njombe TC to establish enough eicgdirevidence within the

sector.
3.2Research design

Research design is a plan for conducting researtichwusually includes
specification of the elements to be surveyed amedpiiocedure to be used (Boadi,
2016). It helps to seek information, analyse thidence of research and answer the
initial questions as explicitly as possible. Thisdy employed a cross sectional study
design, wheredata collection was confined to a single time period feach

household head.

This research design was preferred as it gave @ foocompare more than one
variable at the same time with little or no addiabcost, such as socio-demographic
factors and WTP in relation to the study contextsoAit is capable of using data
from a large number of subjects unlike other typésesearch designs which are
geographically bound. However, the shortfall ofsthiesign is that the changes in
phenomena of the study area cannot be measureéafisrs a snapshot of a single

moment in time (Gray, 2009)
3.4 Data Type and Data Collection Methods
3.4.1 Data Type

The study used primary data collected directly freapondents through a cross-
sectional survey. Both qualitative and quantitatiega were collected for analysis.
Qualitative data were used to investigate housshpktticipation and their attitudes
towards improved SWM whereas quantitative data wesed to analyse factors
influencing households’ WTP and the MWTP valuetfer improved SWM service.
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3.4.2 Data Collection Methods

In this study, the main instrument for the collentiof household data was a
questionnaire survey. The study used primary diatained directly from a sampling
frame of 14,574 households through structured amdi-structured questionnaire
interview and physical observations supported lytali photographs. The survey
collected household demographic factors and samo@mic characteristics,
household’s participation and their attitudes ta¥gaimproved SWM services,
households WTP and the factors influencing their M\alue.

The study employed contingent valuation method (GM®come up with precise

analysis on a household decision whether or nputchase the SWM service. The
underlying principle idea to this method is thatople have preferences for
environmental goods and services and these prekeseare hidden, but can be
translated in monetary units. Continuous CVM wasdut elicit the WTP values.

During the interview, respondents were freely teveer the open-ended questions
while indicating the maximum amount they are retdpay (Song et al., 2012). The
CVM technigue despite the advantages to measuriigl teconomic values,

however, have been criticised for having many saseluding strategic bias,

hypothetical, design bias, and operational biagli(ea al., 2015; Nkansah et al.,
2015). Respondents may not provide information tagirttrue WTP to please the
interviewer. Despite its drawbacks, CVM was usethia study because of its ability
to capture use and non-use values, unlike otheira@maental methods such as
hedonic pricing and travel cost methods which haveendency to underestimate

satisfaction by considering use values only.

The method was also preferred because of easy additection and the results
obtained are relatively easy to understand, inggypand to use for policy

intervention purposes.
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3.5 Target population and Sample Selection
3.5.1 Target population

(Ishach and Abubakar, 2014), defined the targeujation as the group of elements
that must be finite and can be counted to which rsearcher wants to make
inference. The fundamental units of the populatima elements such as persons,

households, housing units, parts of an organizatisiitution, etc.

This study targeted adults representing houselagjdd 18 years and above to make
a meaningful contribution to improved SWM servigeshe study area. Njombe TC
has 26 streets and 44 Villages. This study, howedidrnot cover villages because
there are no established SWM systems. The studytivessfore administered in 26
streets of Njombe TC.

3.5.2 Sampling Frame

A sampling frame as has been narrated by (IshaldhoeBakar, 2014) is a listing of

the population units from which a sample size isb& selected at any stage of
sampling. The sampling frame of this study was 74 Bouseholds obtained from 26
streets of Njombe Town Council through a streeisteg where the sample size was

drawn.

3.5.3 Sample size

Based on statistical principles, the survey sanspde of households was sampled
according to the stratified random sampling metfidbokhikah et al., 2015). The

nominated and interviewed households had varioo®-sronomic levels and other
characteristics including gender, age, householk, sieducation background,

occupation, marital status and household averageghtyoincome.

Sample size determination formula was used to taleithe sample size for the
stratified random sampling technique while puttecigar some of the assumptions
(Kothari, 2004).
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Assumptions

Since there was no information about WTP for impb®WM in Njombe TC, then,
it was not possible to estimate the proportion. réfege, basing on personal
judgment the initial estimate of proportion ‘p’ fre study is 90%Fgsseha and Bin

2015). Thus, 5 % degree of precision and 95% confidémeeval was taken. Hence:

zZp.g.N

n= N v 2fpg )

Where;

n = Sample size to be drawn before reduced
N = Total number of population 14,574

Z = Confidence interval (1.96)

P = Estimate proportion (90% = 0.9)

g = degree of accuracy (1-p = 0.1)

1.96% % 0.9+ 0.1 % 14574

I _ — 137
0.052(14574 — 1)+ 1.96% * 0.9 »0.1

n

The calculated sample size was 137; however, thisber is large to manage
considering the availability of funds and time e#dted for the study. Therefore, the
sample size was reduced into 110 by 20% becausszf®f the study population is
very large having homogenous items for the univettse standard of accuracy and

small level of precision.
3.5.4 Sampling technique

The study was designed to obtain a representaaveple of households in the
council. The list of households was first obtairiemm 26 streets of Njombe Town
Council through a street register. A stratifieddam sampling method was used to
select representative samples from every streeteSthe study population was very
large (14,574 households) having homogenous itemghé universe, hence the 26

streets were regarded as strata, therefore, hddsetepresentatives from each street
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were randomly selected. A total sample of 110 hookks from 26 streets was

obtained to ensure consistency of results fromiPawtal Tobit regressions analysis.
3.6 Data Analysis
3.6.1 Descriptive Analysis

To obtain descriptive statistics (percentages aeduiencies, means and standard
deviations) a Statistical Package for Social S@en(SPSS version 16.0) and excel
programmes were used. Descriptive statistics weesl o analyse data on selected
socio-demographic factors, households’ participatand their attitudes towards

positive actions in SWM.
3.6.2 Econometric Data Analysis

STATA version 11.0 programme was used to run thebiPrand Tobit binary
regressions models to obtain the relationships é@tmthe variables as indicated in
the table 3.1 below. The Probit output estimatesl éffects of factors influencing
households’ WTP for improved SWM services while Trabit output estimated the

effects of factors influencing the MWTP value forgroved SWM.
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Table 3.1: Description, measurement and a priorixpectation of the
explanatory variables used in the Probit and Tobiimodels

Variable Description Measurement Expected
sign

Age Actual number of years of responden years +/-
age

Level of Education Number of years a respondent spent Mears +/-
formal school system

Household size The number ofall membersin the Number +/-
household

Household Income  The average monthly income earned byanzanian shillings +/-
the household head. (TZS)

Time A walking time from a respondent Minutes +/-
household to the waste collection points
in minutes.

Satisfaction A dummy that tells whether responde dummy: 1 if +/-
are satisfied with the present SWhMsatisfied; O if
system. otherwise

Location A dummy that tells whether respondentdummy: 1 if Highly +/-
are located in highly populated angbopulated and
polluted area or otherwise polluted area; O if

otherwise

Trust A dummy that tells whether respondentdummy: 1 if Trust +/-
trust the government on provision ofocal government ; O
SWM services or not if otherwise

Source: Author’'s own constructs

3.7 Models for Analysis

In analysing the relationship between the selededio-economic factors in
determining the household WTP for improved SWM ijorbe TC choice models
were used. Most studies on household’s WTP citeithisnstudy employed either a
probit model (for instance Seth et al., 2014; Hagjoal., 2012; Sinha, 2014) or logit
model (example see Ali et al., 2012; Addai & Dardibeamand Danso-Abbeam,
2014; Dauda et al., 2015; Dhokhikah et al., 201®)esstimating the factors
influencing WTP for improved SWM depending on wieth random component is
normally or logarithmically distributed (Breidert &., 2006).
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To elicit the MWTP value, Tobit model is used (Haga al., 2012; Awunyo-Victor
et al., 2013; Sinha, 2014; Nkansah et al., 2018i, Paldor, and Nunfam, 2015). To
estimate the WTP in this study, the threshold decismaking theory was employed
where respondents were asked ‘yes’ and ‘no’ questan their WTP and elicit a

specific monetary value for ‘yes’ responses.

3.7.1The Probit Model

To analyse the WTP for improved SWM services, theventional practice of using
a discrete and limited dependent variable model dekberated. Because the
random preferences are unknown and we can onlygprixe probability statements
about the binary responses on ‘yes’ and ‘no’, thegeea Probit model was employed
to estimate the probability of WTP. The Probit mlogdas preferred to Logit model
in this study because of its normality assumptfrmbit model gives a statistical fit
to data that is equal or superior to that of thgitlonodel. Thus, the error term is
symmetrically distributed about zero (Wooldridg®09). The drawback of probit
model is that the response probability will not éakie probit form, if the error term
does not have a standard normal distribution. Allse,model lacks flexibility as it
does not easily incorporate more than one predictariable. Nevertheless, of its
drawbacks, the model was useful in this study asg used to draw conclusions for

policy makers on possible interventions derivednfithe findings.

The Probit mode is therefore modeled based on tiigy dunction presented by
equation (1) in section 2.2. Thus, we assume anwithdhl household i has a WTP

(price for the improved waste collection serviaresented by:
WTP, = By t¢ 3)

WhereWTF;is households’ WTPy, represents the vector of explanatory factors and
g, signifies the systematic random error with zero maad unit variance that arises

from the unobserved factors abogtWTP.
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Households may or may not be willing to pay for 8&vice. In such cases, the
dependent variable assumes a latent (unobservatl)ssas represented by the

following equation:
yi =xb+s (4)

in which y; is the unobserved dependent variable.

p is a parameter of the model (the intercept andficants),
Xiis an exogenous set (independent) explanatoryblasand

¢ is the error term, whereby?: ™ N[0,67]

If an individual household is willing to pay,¥,= 1 and otherwisey= 0 (zero).

Mathematically, this igiven by

1if vi = 1(household willingness to pay)
y. = i 5)
- 0 Otherwise

When y; =1 , theny= 1 implying the specific household is willing tay a
positive price for the service. This probabilityatta household would be willing to
pay can be estimated by the Probit model below:
Prob(y, = 11X) = (2m) ™ exp(-(BX,’/2) )
Where;

Y1 is the dependent Variable (willingness to pay)rgla value of 0 or 1;

Xi is the vector of explanatory variables of Age, Heh@d income, level of
education, household size, time spent walking te thisposal site, service
satisfaction, location and trust; and

Bis the coefficient vector.

Therefore, the regression equation that incorpsraliehe identified factors above is
as follows;

v = f,+ B,Age + B, Income + f,Education + B, Household size + 3 _Time
+ B Satisfaction + f,Location+ B;Trust + p @)
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3.7.2 The Tobit Model
The study used Tobit model which was developed biT in 1958. The model

estimates limited dependent variable with a corselution response. Such a
variable is zero for a nontrivial function of thegulation but is roughly continuously

distributed over positive values (Wooldridge, 2009)

This study estimated the Maximum Willingness to P@WTP) Value of
respondents which involved zero values and rougtdytinuously distributed
positive values. Respondents who were not satisfiédthe current SWM services,
who considered that SWM is the responsibility oé¢ thpovernment authority and
those respondents with low income were expectenffes zero value for improved
SWM. On the other side, respondents who were gatiskith the current SWM
services, those who were aware of the SWM systeplace and those with high
income were expected to offer positive roughly ribsted values. Since, the
dependent variable (MWTP value), is not totallyetved (it is censored at zero) and
that an OLS (ordinary least squares) estimator @abe applied, a Tobit model for

the observed MWTP was employed.

The underlying assumptions of this model are tlt €rror term is normally
distributed with standard deviation and it assurmesoskedasticity. Its variables
take on a wide range of values (0 to infinity), ghiti is roughly continuously
distributed over strictly positive values. The weags of Tobit model as identified
by Maddala (1999) and Sigelman and Zeng (1999)rtegdy Nkansah et al. (2015),
is that “if the zeros in the data are the resultnoh-observability (strictly a
nonnegative distribution) rather than true cengprat zero (some of the zeros
representing negative value), then the applicatadnthe Tobit estimator is
inappropriate”. According to Woodridge (2009), thebit model relies significantly
on normality and homoskedasticity in the underlyiatgnt model. Thus, failure on
any of the assumptions stated above, it is haréintov what a Tobit maximum
likelihood estimation technique (MLE) is estimatindn spite of its weaknesses,
Tobit model is likely to produce good estimates tbé partial effects on the

conditional means.
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Therefore, Tobit model was used for this studysdtineate the factors that determine

households’ MWTP value for improved SWM services.

Following the work of Hagos et al. (2012), the Tamiodel for estimating MWTP

value is modeled as follow:

MWTPi a+ [fX'i+ el (8)
 (MWTPi*If MWTPi* > 0
MWTP: = {{] IFf MWTPix < 0 ©)

Where; MWTPI* is a household’s unobserved MWT value for impro@&WM;
MWTPiis a household’'s actual MWTP value for improved SW#is vector of
independent variableg} is vector of coefficientsp is the intercept; andi is
disturbance term, which is assumed to be normaltigpendently distributed [NID

(0, 62)] and independent ofi. Assuming that censoring point is zero, then:

MWTP = a + f5;Age + [f;Income + S;Education + S,Household size +
B.Time + B Satisfaction + B Location+ B ;Trust + =, ( If MWTPi* = 0)
=0 Otherwise (if MWTPI* < 0) (10

3.8 Data Reliability and Validity
3.8.1 Data Reliability

Data reliability as has been defined by Joppe, @R06ferred to as the degree to
which results are consistent over time and depjueaise representation of the total
population under the study phenomenon. Therefareprder to ensure that the
guality of data is maintained, the following mea&suwere taken into account from
the pre-testing stage to data analysis. First, tqpresmires pre-testing were carried
out to 5 households which were not among the sumseyple. The problems
encountered, time spent and other suggestionsniprovement were taken into
consideration. Second, the questionnaires for claltaction were structured in such
a way that some questions were designed to askasimiormation in different way

to ensure internal consistency.
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The questionnaires were also administered intolld@aguage (Swabhili). The

introduction in every questionnaire was very clead all respondents were equally
treated with no bias. To maintain consistency dpomses from respondents,
guestionnaires were coded in excel on daily baséwrd going to the field the next

day.
3.8.2 Data Validity

Data validity determines whether the researchunsént truly measures the planned
research results (Joppe, 2000). It tries to meatheestrength of our results in

drawing conclusions and inferences or propositiditsensure content validity, the

study was designed to collect information from lehads in the study area and not
otherwise. The research also employed continuonsingent valuation method to

ensure both convergent and divergent validity. fisuee internal validity, the study

applied a random sampling technique to collectrmftion from the population and

further applied statistical measurements and ppiesito combine both quantitative
and qualitative methods of data analysis for ceestsy in drawing inferences. The
study was also designed to collect informationrag point in time (single contact

with respondents) to ensure external validity sasho avoid behavioral change of
the respondent in giving study information (Hawtiereffects). Furthermore,

econometric models were used to estimate the esapmegression models and draw
conclusions and implications on the relationshigsvieen the variables.
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CHAPTER FOUR
PRESENTATION OF FINDINGS
4.1 Overview

The chapter presents the findings on householdbngriess to pay (WTP) for
improved SWM services in Njombe Town Council. Bgthalitative and quantitative
findings are presented. Descriptive statistics gitlee demographic data and the
results on households’ participation and attitutbegards improved SWM service.
Econometric results present quantitative findingsere the factors influencing
households WTP and MWTP value are examined. Themfiadings of this study,

has been summarised at the end of this chapter.
4.2 Descriptive Statistics
4.2.1 Basic information on the households

The basic information of households (socio-econoafiaracteristics) is shown in
Table 4.1 and its correlation with WTP in appentlix This comprises the age,
gender, marital status, level of education, a sizéhe household, occupation and
monthly income. The result showed that the minimamad maximum age of the
respondents was 18 and 75 years respectively acragthe mean of 41 years.
Whereby, 32.7 % of the respondents fall within 3406-years and 30.9% of the
respondents were between 41 — 50 years, where@%28.2% and 5.5% of the
respondents falls within 18-30, 54-60 and above/édrs respectively. Considering
the entire sample the results show that therepissétive correlation between age of
respondents and household WTP for improved SWMNs implies that holding all

other variables constant, adult are ready to payp¥wM service more than younger
people. This suggests that elderly make more matecisions relating to evaluating

health and environmental issues.

The results revealed that of the interviewed redpats, 51.8% were male and

48.2% were female. Concerning the marital staf@o of the respondents were
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married, 18.2% were single, and 10% reported they tvere widow while 1.8% of
respondents were divorced. Considering the ensinepte, gender found negatively
correlated with WTP for improved SWM services doethe fact that 51.8% of
household heads were men. This may be due toatttetfat being a male has a
negative perception to participate in SWM actiati?as women traditionally have

been responsible for SWM in the household compareaen.

In terms of educational level, only 7.3% of respemid reported not have been to
school, 40% completed primary education while 2%3and 25.4% completed
secondary education and college/university levespectively. The results show that
household level of education has positive corretatvith the WTP for improved
SWM service. This implies that higher education &rdes consciousness on
environment among people. Therefore, education nmeyease awareness of
environmental issues and change people’s viewsrtsWA/TP for improved SWM

service.

Further, the results indicated that the average meesnper household is 5, whereas
families with a household size of 4 — 6 membersewst.5% and families with 1-3
members were 25.5% whereas the rest; 7-10 memberswith more than 10
members were 18.2% and 1.8% respectively. Housedimdchas negative correlation
with household WTP for improved SWM service. Thsplies that increasing the
number of members in the family decreases the WIS could be because their
disposable income may only fulfill their day to dageds and they do not have

enough money to pay for the SWM service.

With regard to the occupation of respondents, itdirigs showed that 33.6% were
self-employed in agriculture, 27.3% were self-ergplb as traders, and 16.4% of
respondents were government employee while thenexs self-employed as labour
(10.9%), private company (8.2%), professional ctinsts (1.8%) and retired
(1.8%). About 60% of respondents falls within thentily income of less than 0.5
Million TZS, 24.5% received between 0.5 and 1Milli®ZS while 10%, 4.6 % and
0.9% of the respondents claimed that they rece+@Million, 2-3 Million and
greater than 3 Million TZS respectively.
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However, there was big difference on the househmdthly average income among
households from minimum TZS 50,000.0 per month he tmaximum TZS

4,000,000.0 per month.

Table 4.1: Descriptive statistics of households’ sm-economic characteristics

S/N  Socio-economic Criteria Number of Percentage
characteristic respondent (%)
1 Age 18-30 25 22.7
31-40 36 32.7
41 -50 34 30.9
54 — 60 9 8.2
61+ 6 55
Total 110 100
The average householdAverage: 41 years
age (Minimum 18years Maximum75yeas)
2 Gende Male 57 51.¢
Female 53 48.2
3 Marital statu Single 20 18.2
Married 77 70.0
Widow 11 10.0
Divorced 2 1.8
4 Education background  Never been to school 8 7.3
Primary education 44 40.0
Secondary education 30 27.3
College/university 28 254
5 Household siz 1-3 28 25.F
4-6 60 54.5
7-10 20 18.2
10+ 2 1.8
Average household size =5
6 Occupation Self-employed as labour 12 10.9
Self-employed in agriculture 37 33.6
Self-employed as trader 30 27.3
Self-employed as consultant/professional 2 1.8
Employee of a private company 9 8.2
Employee of government (public sector) 18 16.4
Retired 2 1.8
7 Average monthly < 0.5Mn 66 60.0
income 0.5-1Mn 27 24.5
1-2Mn 11 10.0
2-3Mn 5 4.6
>3Mn 1 0.9
(Minimum 50,000
Maximum4,000,000)TZS
8 Sources of incon Income from farmin 41 37.2
Income from wages 38 345
Income from business profit 44 40.0
Income from government i.e Pension 3 2.7
Income from relative remittances 6 5.5
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4.2.2 Sources of income

The result on the income of the interviewed respoitsl showed that the major
source of income was business (40%) followed byniiag activities (37.3%) and
wage (34.5%) as indicated in Figure 4.1.

A0}
37.3
— 40 7 34.5
=
&= 35 A
& 30 -
8
= 25 -
S i
£ 20
o, 15 4
10 - 5.5
2.7
5 4 0.9
. — g
) < & Lo &
& Q\'z’% S &° <~ &
& ° & 2 &K
3 < <R N )
% N & >
& &Qf e’g Q‘\g,
Py e/
Ry & S A&
<<'b @ RN A
0—& 2 a‘:
[ < <&
&
Sources of income

Figure 4.1: Sources of income

4.2.3 Extent of Households’ Awareness and their Pacipation in the Current
SWM system

Table 4.2 presents the variables used to exam@extent of household’s awareness
and their participation in the current SWM system Njombe TC. The results
revealed that 70.9% of the respondents were awatieeoccurrent SWM system in
Njombe TC whereas 29.1% of respondents were noteawhthe current SWM
system. However, all of the interviewed respond€at0%) were aware of the
harmful effects of poor SWM such as pollution (laradr and water), diseases
(Cholera, Diarrhea, Typhoid, Malaria etc.) and dieg of diseases vectors
(mosquitoes, worms, flies etc.). Communal contacwlection was reported to be
the only SWM system applied in the council.
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The results also showed that 72.7% of responderticipate in SWM activities
while 27.3 % of respondents do not participate WING activities. The Collection,
sorting, transportation and compositing/deposingewiie major SWM activities
known and practised by most of the respondentsramisere-use and recycling were
less known and practised SWM activities by respoisl The findings further
showed that 57.3% of the interviewed respondent® ywaying the monthly waste
fee charged by Njombe TC, whereas 42.7% of respusadeere not paying the
established waste fee.

In examining the reasons for respondents’ partimpain SWM in Njombe TC, it
was found that 84.9% of respondent participate tmxaf personal interest while
47.1%, 10.3%, 4.6% and 2.3% of respondents paatieipecause of strict follow-up
of street government, law enforcement, penaltied stnict bylaws respectively.
Furthermore, scarcity of local solid waste collectfacilities (37%), lack of interest
& public awareness (34.8%), lack of technical knioew (34.8%) and SWM system
being not in place (21.7%) were the major reasdnegpondents not participating
on SWM activities in Njombe TC.
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Table 4.2: Extent of Households’ Awareness and theParticipation in the
Current SWM system

S/IN  Variables Criteria Number of Percentage
respondent (%)
1 Public awareness Aware of the current SWM system 78 70.9
Not aware of the current SWM systen 32 29.1
Aware of the harmful effects of poor
SWM 110 100.0
Not aware of the harmful effects of 0 0.0
poor SWM
2 SWM system applied Scheduled door to door vehicle
in the council collection 0 0.0
Scheduled neighbourhood vehicle
collection 0 0.0
Communal container collection 78 70.9
3 Household Participate/Practises SWM 80 72.7
participation in SWM Not participate/Practises SWM 30 27.3
4 Households SWN Collectior 10€ 94.€
activities Sorting 48 43.6
Transportation 74 67.3
Composting/deposing 69 62.7
Recycling 21 19.1
Re-use 22 20
5 SWM activities Collection 106 96.4
practised by Sorting 16 14.5
household Transportation 11 10.0
Composting/deposing 23 20.9
Recycling 1 0.9
Re-use 7 6.4
6 Households currentl  Pays fee for SWI 63 57.c
pay fee for SWM Don't pay fee for SWM a7 42.7
7 Reason fo Law enforcemer 9 10.:
participation in SWM  Strict follow-up of street government 41 47.1
Strict by-laws 2 2.3
Penalties 4 4.6
Personal interest 73 84.9
8 Reason for nc Lack of interest and public awaren 16 34.¢
participating in SWM  Lack of time 5 10.9
activities lack of technical know-how (Not 16 34.8
knowing the procedures)
Scarcity of local facilities 17 37.0
Lack of incentives 7 15.2
Laziness 0 0.0
SWM system not in place 10 21.7

4.2.4 Quality of SWM services delivered
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In evaluating the quality of SWM services deliverglae findings as presented in
Table 4.3 showed that household SWM storage fesliised in Njombe TC is
durable metal/plastic container (68.2%). Few redpats reported the use of Basket
or carton container (17.3%) and plastic bags (14.38th respect to satisfaction
with the quality of service delivered, 28.2% ofpesdents were not satisfied at all
with the current SWM services provided. Only 6.4%th® respondents were very
satisfied with the service and 50% were reasonahtisfied. The reported SWM
services satisfaction influencing factors were themsues (80.6%), social inclusive
services (17.6%) and economic provided (23.5%).th@finterviewed respondents,
78.9% reported not to be satisfied with the cur@mM services because of too long
interval between collection of solid waste, 65.8%cduse of lack of clean
appearance of the neighbourhood, 57.9% becauselobf clean appearance, which
cause availability of flies, odours, or fires a¢ tommunal container and 56.6% was

because of unreliable service (see figure 4.2).
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Table 4.3: Quality of SWM services delivered

SIN  Variables Criteria Number of Percentage
respondent (%)
1 Household SWN Durable metal/plastic contair 75 68.2
facilities used Basket or carton container 19 17.3
Plastic bags 16 14.5
2 Households’ SW Pit within the homestead 36 30.9
disposal area Into a communal container in the
neighbourhood 60 54.6
Onto an open pile of waste in the
neighbourhood 12 10.9
At the final disposal, and the waste
stays there 4 3.6
3 Satisfaction on Very satisfied 7 6.4
Quality of service Reasonably satisfied 55 50.0
delivered Not satisfied at all 31 28.2
Don't know 17 15.5
4 SWM service Healthie 54 80.€
satisfaction Social inclusive service 12 17.6
influencing factors Economic provided 16 23.5
5 Reasons for not being Unreliable service 43 56.6
satisfied with the The frequency of service — too
current SWM service long interval between waste 60 78.9
collection
The location of the communal
container or pick-up point is 31 40.8
unsatisfactory
Lack of clean appearance, odours,
flies or fires at the communal 44 57.9
container
Lack of clean appearance of the
neighbourhood 50 65.8
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Open dumping area in Njombe Town = Communal container collection point (refuseay)

Figure 4.2: Current SWM situation in Njombe TC

4.2.5 Households’ attitudes towards solid waste magement

Community’s attitudes towards SWM services in NjeniC was assessed in terms
of respondents’ receiving, respecting and respandin government policies and
other instructions on SWM,; their perception of whaesponsible for SWM as well
as their trust to the entity rendering SWM serviicethe Council.

4.2.5.1 Receiving, respecting and responding

The results as depicted in Figure 4.3 indicates Tia3% of respondents accepted
SWM policies and other instructions from the gowveemt, 58.2% of respondents
respected SWM policies and other instructions ftbengovernment whereas 57.3%

responded on SWM policies and other instructions.
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Percentage (%)

Receiving Raspecting Responding

Attitude indicators

Figure 4.3: Respondents’ receiving, accepting andesponding to government
SWM policies and other instructions

4.2.5.2 Respondent’s perception of who is responitfor SWM

The analysis of respondents attitudes towards resipiity on SWM services as
indicated in Table 4.4 revealed that 70% of therviewed respondents considered
local government as a responsible entity for SWMilevi89.1% of respondents
reported that community has responsibility for SWiéw respondents reported on
other responsible entity for SWM such as neighboodhgroup (8.2%) and a private
company (12.7%). Only 0.9% of the respondent haddea on who is responsible
for SWM in Njombe TC.

Table 4.4: Respondents perception on who is respobke for SWM service

Name of the entity Frequency Respondents’ percerga (%)
Local government 77 70
Neighbourhood group 9 8.2

Private 14 12.7
community 98 89.1

| don't know 1 0.6
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4.2.5.3Respondents trust to the entity rendering SW services

The study further investigated on households tamst preference to the entity that
can provide quality SWM services in the councileTesults presented in Figure 4.4
showed that 45.5% of respondents prefer and thestdcal government on SWM
services provision and 31.8% prefer and trust thieafe company while 20% of
respondents were indifference, they neither ttustidcal government nor the private
company. Of the interviewed respondents, only 2weése undecided to which

entity they trust for improved SWM services in gwincil.

Don't know
2.7%

Figure 4.4: Respondents trust to the entity renderig SWM services
4.2.6 Households’ WTP for Improved Solid Waste Maagement

In examining respondent’'s WTP for improved SWM &=, the result in table 4.5
showed that 77.3% of respondents were willing tg foa improved SWM while
22.7% were unwilling to pay for improved SWM sersc The major reason for
respondent’s unwillingness to pay was SWM systenmgo@ot in place/lack of
information about SWMs (54.7%), not satisfied wiitie current services (29%) and

belief that the general taxes should cover the afoi$te service (24.2%).
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Table 4.5: Willingness to Pay for Solid Waste Managment

Variable: Criterie Number of  Percentag
respondent (%)
WTP for improved Yes 85 77.2
SWM services No 25 22.7
Reasons for Not satisfied with the current services 18 29.0
unwillingness to pay Can't afford to pay for the full cost 2 3.2
Believe that the general taxes should cover 15 24.2
the cost of this service
SWM system not in place/lack of information 35 54.7
about SWMs

4.2.6.1 Estimated Willingness to Pay Value

Through the use of the continuous open-boundedtigneshe mean monthly WTP
in Njombe Town Council is estimated at TZS 1,581a82presented in Table 4.6.
Comparing to the present sanitary fees of TZS 100 WTP is far higher.

Table 4.6: Estimated Willingness to Pay Value

Descriptive Statistics

A Number of Minimum Maximumnr Mear Std. Deviatiol
observation
110 0 5000 1581.82 1107.79

4.3 Econometric Results

This section summarises the estimation resultshef Rrobit regression model in
equation (4) and the Tobit regression model in #qaod8) presented in chapter two
on the factors influencing WTP and the MWTP valoeiiproved SWM services in
Njombe TC respectively. Sections 4.3.1 presentdBalts on the factors influencing
households’ WTP, whereas section 4.3.2 provides rdmlts on the factors

influencing the MWTP value.
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4.3.1 Factors influencing households’ WTP for impreed SWM services

In estimating the factors influencing households RVThe respondents were asked
for a ‘yes’ or ‘no’ response on their WTP for impeal SWM. Because the random
preferences are unknown and we can only predicpthbability statements about
the binary responses on ‘yes’ and ‘no’, therefardrobit model was employed to
estimate the probability of WTP. The Probit regm@ssesults of factors influencing
households’ WTP for improved SWM showing the caidiints, standard errors,
significance levels, marginal effects and the camistogether with the log likelihood
value, Chi-Square, Pseudo R-square and the ow&gallficance of the model is

presented in Table 4.7.

The estimation result in Table 4.7 showed the iliadd ratio chi-square of
89.34(df=8) with a p-value of 0.0000 meaning the joint significance test of all
variables in the model is significant at 1% lewelplying that the variables correctly
predict the model. This further implies that thdl hypothesis that households’ WTP
for improved SWM is not determined by Age, the leseeducation, household size,
monthly income, time, satisfaction, location andistris rejected The Probit
regression gave Bseudo R-squared of about 0.7577, suggesting pipabxdmately
76% of the variation in WTP is explained by the laratory variables. This is an
indication that the estimated Probit model hasgntg it is appropriate and is
generally good. The validity of the Probit modekistimating households’ WTP is in
line with related studies biagos et al., (2012), Seth et al., (2014), Alhassach
Mohammed, (2013) and Sun et al., (2016).

From the results, Age, level of education, averagethly income, satisfaction level,
location, time and trust, were found to be sigaific and hence influenced
households’ WTP for improved SWM services. Satisbaclevel was statistically

significant at 1% as P<0.05 (0.012) with a margieéct of 0.1722683 and has a
positive impact on the WTP. Education, average imgrnincome and time have a

positive impact on households’ WTP and were ste#ily significant at 5% as
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P<0.05 with the marginal effects of 0.0159988, 868863 and 0.018051

respectively.

Age, location and trust have a positive effect audeholds’ WTP and were
statistically significant at 10% level as P>0.0%hathe marginal effect of 0.1536008,
0.1042318 and 0.0905162 respectively. The resulthdr showed that size of the

household has a positive impact on households’ \AfitPstatistically insignificant.

The ‘linktest’ for joint model specification as iicdted in Table 4.8 was executed
and it was found that the probability of ‘hatsq0i§11 equivalents to 71% which is
good for model specification error. Therefore, timdicates that Probit model used

has integrity and is appropriate.

Table 4.7: Results of Probit regression model: Depeent variable: WTP

Independent variables Coefficient Std. errors z Pz| Marginal Effect

Age 2.18442! 1.27784. 1.71 0.08%* 0.153600:
Level of Education 0.2275253 0.1068324  2.13 0.033** 0.0159988
Household Siz 0.061440: 0.13782t 0.59 0.555 0.005726!
Monthly Income 1.047215 0.4886276  2.14 0.032* 36363
Time 0.25€711¢€ 0.131889: 195 0.C52** 0.01805:
Satisfaction 2.449904 0.9718127  2.52 0.012*** 0263
Locatior 1.48232° 0.8201321 1.81 0.C71* 0.104231:
Trust 1.287272 0.6958281  1.85 0.064* 0.0905162
Constani -25.8684! 9.46635. -2.73 0.CO6***

Number of observations 110
LR chi2(8) 89.34
Prob > chi2 0.0000
Log-likelihood valug -14.28490¢
Pseudo R-squared 0.7577

***represents significant at 1%; **represents sigrant at 5%; *represents
significant at 10%.
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Table 4.8: Specification Test for Probit Statistichmodel

. linktest

Iteration 0: Tlog likelihood = -58.955588
Iteration 1: log likelihood = -19.172429
Iteration 2: Tlog likelihood = -14.939496
Iteration 3: log likelihood = -14.370266
Iteration 4: log likelihood = -14.358597
Iteration 5: log likelihood = -14.349946
Iteration 6: log likelihood = -14.234979
Iteration 7: log likelihood = -14.227017
Iteration 8: log likelihood = -14.226997
Iteration 9: log likelihood = -14.226997

Probit regression Number of obs = 110

LR chi2(2) = 89.46

Prob > chi2 = 0.0000

Log likelihood = -14.226997 Pseudo R2 = 0.7587

wtpswm Coef. std. Err. z P>|z]| [95% Conf. Interval]

_hat .9994397  .2544149 3.93 0.000 .5007957 1.498084

_hatsq .0628495 .169386 0.37 0.711 -.269141 .3948399

_cons -.069471 .327639 -0.21 0.832 -.7116316 .5726896

Note: 0 failures and 49 successes completely determined.
4.3.2 Factors influencing households’ MWTP Value iIoSWM services

Using continuous CVM, respondents were asked te ¢fine maximum amount of
money they are willing to pay for improved SWM. &nthe dependent variable
(MWTP value) cannot be fully observed (it is cemsbat zero) and that an OLS
(ordinary least squares) estimator cannot be appdiel obit model for the observed
MWTP value was employed. The Tobit regression tesaf factors influencing
MWTP value for improved SWM showing the coefficigntstandard errors,
significance levels, marginal effects and the camstogether with the log likelihood
value, Chi-Square, Pseudo R-square and the ow&gallficance of the model is
presented in Table 4.9. In order to test for thedpess of fit, the Pseudo R-squared
was used. The Tobit regression gave a Pseudo Rextjof0.0823. As the value of
the calculated Rresult approaches 1, the explanatory power oftbdel increases
by 0.0823, suggesting that approximately 8% of thgation in MWTP value is
explained by the explanatory variables. The likatith ratio chi-square of 125.44
(df=8) with a p-value of 0.00001 means that thatjsignificance test of all variables
in the model is significant at 1% level as P<0.0%plying that the variables

correctly predict the model.
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Therefore, the null hypothesis that MWTP value forproved SWM is not
determined by Age, level of education, householtk,simonthly income, time,

satisfaction, location and trust is rejected

From the results, level of education, average mypnticome, satisfaction level,
location, and time were found to be significant dmehce influenced MWTP value
for improved SWM services. Age, household size amct were found to be

insignificant; thus, have no significant effect VTP value.

Level of education, income, time, and satisfactafrrespondents have a positive
impact on the MWTP value and were statisticallyngigant at 1% level as P<0.05
(0.001) with the marginal effects of 52.50821, £202, 19.42833 and 593.6455
respectively. The Location has a positive impacthenMWTP value and statistically
significant at 5% level as P<0.05 with a margirféa of 294.3139. Age and trust
have a positive impact on MWTP value and statilyicansignificant while

household size has a negative impact on the MWTRevand statistically

insignificant.

To test homoscedasticity and normality of the disnce term in the Tobit model,
the bctobit STATA command was used to test the fTabsumptions. The critical
values are found from the bootstrap null distribntof Lagrange Multiplier (LM)

test statistic by repeating the sampling from therametric bootstrap Data
Generating Process. The results of LM statisti¢ &ss presented in Table 4.10
indicate that the LM value is less than the boafsteritical value at all levels of
significance. The LM test statistic is 0.819 whirhply that the Tobit model is

correctly specified at all level of significancenice no one or more of the Tobit

assumptions are violated.
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Table 4.9: Results of Tobit regression model: Depeent variable: MWTP

Value

Independent variables Coefficient Std. errors t P3| Marginal
Effect

Age 70.57935 298.834 0.24 0.814 55.09694
Level of Educatiol 67.2631! 195537¢ 3.44 0.007** 52.5082:
Household size -34.95609 35.03135 -1.00 0.321 -27.28806
Income 545.182: 93.2888! 5.84 0.000*** 425.590:
Time 24.88775 5.978129  4.16 0.000*** 19.42833
Satisfactiol 76C.4617% 163624¢ 4.65 0.000*** 593.645!
Location 377.017 156.1066  2.42 0.018** 294.3139
Trusl 14:.8846 150.591- 0.96 0.34: 112.321¢
Constant -7365.233 1339.093 -5.50 0.000***
Number of observatiol 11C
LR chi2(8) 125.44
Prob > chi2 0.0C0
Log-likelihood value 699.70388
Pseudo Fsquare 0.0€23

***represents significant at 1%; **represents siggant at 5%; *represents

significant at 10%.

Table 4.10: Specification Test for Tobit StatisticaModel

. bctdbt
Bootstrap replicatiorns (499)
—1—+—2—+— 3 —+— 4 —]

LM test of Tdbit specification
Bootstrap critical values

Im Fall - -

=

819 3.94895 5.5652452 B.199%7/94
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To sum-up, this study results revealed that mgjaft respondents (77.3%) were
willing to pay for improved SWM. The result furthehowed that a proportion of
interviewed respondents (21.7%) claimed not to hawWM system in their place.
Thus, there are no local waste collection facgiseich as refuse bays, metal bins for
solid waste disposals and therefore they do notipaynonthly sanitary fee, leading
to uncontrolled waste disposals on unauthorisedsaseich as open spaces, river
banks, water streams, valleys etc. In the areagenB8/M system exists, it was
found that solid waste collection and disposal liizes were insufficient, hence
uncontrolled dumping occurs around the refuse laayb other unauthorised areas.
This lowers the satisfaction of communities (63.18a)the service delivered hence
less incentive to participate on SWM. Although thejority of communities (89%)
recognise that waste management is not only fogtivernment responsibilities, few
households voluntarily respect (58.2%) and resgdiid3%) on the implementation

of SWM policies and other instructions from the gmment.

The econometric results show that all variabletunted in the Probit model have a
significant effect on WTP for improved SWM excepiusehold size which has a
positive relationship with WTP but insignificantikewise, in estimating the factors
influencing MWTP value, all variables in the Tobiiodel revealed significant
effects on the MWTP value except household size, agd trust which have an

insignificant effect.
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CHAPTER FIVE
DISCUSSION OF THE FINDINGS
5.1 Overview

This chapter discusses the findings on househ@d4? for improved SWM services
in Njombe TC. The chapter gives the discussion argbments on the findings
presented in chapter four (4) in relation to thedgtarea and other findings from
other similar studies and derive conclusions of #tiedy. The chapter provide
detailed discussion on the extent of household'digigation and their attitudes
towards SWM. Furthermore, the influencing factons louseholds’ WTP for

improved SWM services are also discussed.

5.2 Extent of Households’ Awareness and their Participgon in the Current
SWM system

The findings in Table 4.2 have confirmed that thM¢N® system of Njombe TC has
not fully motivated the people to participate effeely in SWM activities. The study
show that a significant percentage of the studyufdmn was not aware of SWM
system in the council and some claimed that trer@iSWM system in place. Lack
of information on SWM to the community is likely lead to poor sanitary practices
in the town council. Public awareness is paramotmtstimulate people in
participating in all forms of SWM activities. Peeptequire access to information
about what is being implemented in SWM activity drav they can get involved.
These result confirmed the previous study by Dhkddiet al. (2015), Subhan et al.
(2014), Singhirunnusorn et al. (2012), and Alexareteal. (2009)Also, consistency
with Minn et al. (2010) who argued that communieatis vital element to enhance

participatory practices on SWM.
5.3 Quality of SWM services delivered

Based on Table 4.3, the findings revealed thatmhen waste collection system in

Njombe TC is communal containers (refuse bay) whewsaseholds collect and
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dispose solid waste from their houses and havayapmonthly fee of TZS 1000 for
such waste disposal services. There is no schedigedto door or neighbourhood

vehicle collection of waste.

The frequency of service provision is poor; thesimal between collections is too
long hence, uncontrolled dumping occurs around thRise bay and other

unauthorised waste disposal areas such as opes sfiaicg water streams etc.

This lowers the satisfaction of communities on #Hevice delivered hence less
incentive to participate on SWM. The results sugtjest, although waste collection
and transportation from refuse bays to the maipadial sites is outsourced to a
private service provider, the public prefers a maggressive government response.
The government should, therefore, take respontsiltdi ensure quality SWM service
delivery as satisfaction level of the communityedstines the WTP for the service.
This is in line with the argument by Afroz et aR0Q9) that households were
motivated to pay their fees effectively, if theyreesatisfied with the service being
provided. A similar situation was observed and reggbby Chengula, et al. (2015) in
Morogoro Municipality. The study also agrees witttset al. (2014), who reported
that unavailability of vehicles for waste collectim rural areas and small towns lead
to uncontrolled dumping which occurs within thelbup hence, health hazards and

negative environmental impact.
5.4 Households’ attitudes towards SWM action

The findings as reported in Figure 4.3 confirm thammunity positively accepts
SWM policies and other instructions from the gowveemt but few households
voluntarily respect and respond on the implememtatif SWM policies and other
instructions from the government such as respedtiegestablished SWM system
and responding through paying the sanitary fees Tésult supports the findings by
Rahmaddin et al. (2015) who showed that receivirag Whe highest indicator of
community’s attitude towards SWM in Maratapura RivBanks in Indonesia

followed by respecting and responding.
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Table 4.4 further indicate that majority of comrnii@s in the study area recognize
that SWM service is not only for the governmenpmsibilities. Communities as
the primary waste producer understand the harnffatts of solid waste and the

importance of protecting and keeping the envirortrmeat and healthy.

The possible argument on this result it could Iz# given a SWM policy in Njombe
TC, there might be cooperation between the goventnamd communities in
implementing such a policy. The results comply wité findings by Awunyo-Victor
et al. (2013) who reported that the communitieghefmetropolis in Ghana see waste

management as a collective responsibility andmmsble role of the government.

The empirical results as presented in Figure 4u#thér recommend that the
community perceive government's involvement in S\&#/4compulsory. This is due
to the fact that the government has clearly defingporting system (chain of
command) and it is the major public service proxideerefore, it can provide SWM
services at an affordable fee by households cordpare private service provider.
The government can also enforce law and bylawshemge people’s behaviour
towards SWM. This result comply with Cheng and Uepeen (2015) who reported
that community considers the municipal governmemremimportant for waste
management, but do not support the findings by &ual. (2016) who found that

communities less trust the China government's teifficaiir pollution reduction.
5.5 Households’ WTP for improved SWM
5.5.1 Estimated value of Households WTP

Based on Table 4.6, the findings suggest that N8B may increase the sanitary
monthly fee from the current fees of TZS 1000 toSTZ81.82. Since the Citizens
are ready for improved SWM service, therefore, ghsran opportunity for Njombe
TC to increase the service fee and acquire suffidiends to greatly improve and
modernise SWM services in Njombe Towrthis study proposes a starting point for

Njombe TC officials in determining a more the riglaitation fee.
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5.5.2 Factors influencing Households’ WTP for impreed SWM services

Based on table 4.7, the findings confirmed that, &&eel of education, household
average monthly income, location, satisfaction oment SWM services, time spent
walking to the dump site and trust in Governmeatthe influencing factors on WTP

for improved SWM

The age of respondent has a statistically sigmifieand positive effect on the WTP.
The positive sign of the age coefficient impliesatttholding all other variables
constant, elderly are willing to pay more than ygempeople. This suggests that
elderly make more mature decisions related to ewiag health and environmental
issues, possibly due to their age. The marginaceffevealed that as the age of
household respondent’s increases by one year,nttoeird of money an individual
would be willing to pay would increase by 15.36%isTresult is consistent with
findings of Addai & Danso-Abbeam (2014), Mary andefayo (2014), Afroz et al.
(2009) but contradicts the findings of Seth ef(2014), Awunyo-victor et al. (2013)
and Niringiye & Douglason (2010). Since, the rateaudanization in the emerging
cities in developing countries is increasing, ahd fact that high percentage of
immigrants from rural to urban areas is young peppherefore local urban
authorities responsible for SWM services shouldettgy special SWM programs
that motivates youths to make rational decisiorso@ated to valuing health and

environmental matters thereby achieving improvettaey services in urban areas.

The monthly average household income has the esghguisitive sign on WTP and
is statistically significant. This indicates th&ketamount of money a household is
willing to pay for improved solid waste collectiaervice increases with household
income. The reported marginal effect of 0.07363G%ns that one unit increase in
household average monthly income is likely to iase the amount of money an
individual would be willing to pay for improved SWly 7.36%. This result is in
accordance with the findings of Sun et al. (201dgry and Adelayo (2014),
Awunyo-victor et al. (2013) and Banga et al. (201The result is also consistent

with the environmental economics literature havpuasitive relationship between
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income and the demand for improved environmentalueva(Alhasan and
Mohammed, 2013).

Education level is significant and has a posititfect on WTP. Holding all other
variables constant, educated people are willingay for improved SWM than less
educated people. This means that education is angstpredictor for change;
therefore, increasing number of years of schoolihg,higher the probability of the

person’s WTP for improved SWM services.

This might be attributed to the facts that as imtliels receive more education; the
understanding level on the importance of propenevasanagement also increases.
The education level marginal effect of the resposieshowed that the likelihood of
a person’s WTP for improved SWM services increashk the increase in additional
year of schooling by about 0.0159988 equivalents.88%6. This result is in line with
the findings of Nkansah et al. (2015), Addai & Daufsbbeam (2014), Awunyo-
victor et al. (2013), Roy & Deb (2013), Banga et @011) and Afroz (2009).
However, the results contrast Niringiye & Douglas¢2010) who reported

insignificant result in the study of Kampala Citylganda.

Location of households in the study area has atipesimpact on the WTP for
improved SWM services and statistically significafbhis means those households
located in the highly populated and polluted arees ready to pay for improved
SWM service than households in less polluted arébs is due to the facts that
households located in the highly populated andupedl areas feel the health hazard
of uncontrolled solid waste. Therefore, would bge¥ao pay for improved sanitary
to keep their environment clean. These results tpmijth the finding of Sun et al.
(2016) in their study on public perceptions and Wié¢in the perspective of the
smog crisis in China. They found that those whe liva severely polluted area were
ready to pay more to cover the cost. The resudiige in accordance with Ojewale
(2014).
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Similarly, household’s satisfaction on SWM serviceas positive and significant
showing that WTP goes together with the satisfactibhousehold on current SWM
services provided. This conforms to a prior exp@mtawhich can be explained by
the fact that satisfied respondents with the car8WM service will be more likely

to trust the improvement in SWM service. The pdssdrgument is that the more
guality of SWM services provided to the househdfdsmore the WTP is realised by
households. Another possible concern is that satisih with the current SWM

service delivered is related with demand for amdkof action. That is, households
could be made to agree to pay for improved SWM isesvonce the required

conditions are abide.

This result could be in line with the utility maxsation theory that indicates
satisfaction as a primary driver of demand for W&P for improved SWMThe
marginal effect of respondents’ satisfaction showkdt one unit's increase in
satisfaction on the current SWM services will irese WTP by 17.23%. The result is
consistency with Cheng and Urpelainen (2015) tloaidocted a similar research in
Dar es Salaam city in Tanzania and reported a fgignt result but negative
relationship with WTP. The result also supports fihdings of Assa (2013), Afroz
(2009) but is in contrast with Addai & Danso-Abbed#914) who reported the

insignificant result.

Time spent walking to the dump site is another meitgant which has a positive
relationship and significant effect on WTP for irnped SWM services. This means
that respondents who spend more time walking tpadis of refuse have a higher
WTP than respondents who spend less time. Thelpessiplanation for this result
is that households who spend more time walkindi¢odisposal area would be eager
to pay for improved SWM that may bring the servicesr their neighbourhood,
thereby reducing the time spent to dispose of eefUdso, an increase in time
walking from household to the dumping site increathe cost of resources such as
time and money for waste disposal. A unit increiasgme to the waste collection
point increases the likelihood of a household W®P improved SWM by 1.8%.
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This confirms the earlier findings of Nkansah et(aD15), and Awunyo-Vitor et al.
(2013).

Trust has also a positive impact on the WTP forrompd SWM services and is

statistically significant at 10% level. This immiethat an increasing trust in
government contributes to a higher probability ofiseholds having a positive WTP
for the improved SWM. Thus, in the study area hbog#s trust the government as a
public service provider this could be due to tlaet$ stated earlier that the
government has a clearly defined chain of commaad, enforce law and bylaws
and it can provide SWM services at an affordableitaey fee by households

compared to a private service provider. Also, basethe principle analysis people’s
preferences for government involvement in SWM smrvieveals their satisfaction
with the current SWM service provided. This resigltin accordance with the

findings of Sun et al. (2016), Marbuah (2016) ame@y & Urpelainen (2015).

Based in Table 4.7 results further propose that rtbhmber of members in the
household has no significant effect on WTP althouiglloes have a positive
relationship. The positive coefficient for the safehousehold indicates that at ceteris
peribus, a unit increase in size of the househelehethough insignificant will
increase WTP by 0.0057266 approximately 0.6%, ksxdis increase may have
reduced the ability to self-manage the solid waBhe inconsistency result might be
due to the reason that large household sizes soerelated to low-income. Also for
larger households, it is likely that there would be agreement among household
members and an individual would be evading the aesipility of paying for the
SWM service. This result is in line with the finds of Afroz et al. (2009) and
Niringiye & Douglason (2010) but contrast the sturfyBhattarai (2015), Mary &
Adelayo (2014), Addai & Danso-Abbeam (2014), Royb&b 2013 and Ojok et al.
(2012). They argued that the additional numbereaigte in the household the more
the waste is generated, thus disposal becomesbéeproHouseholds are therefore,

more eager to pay in order to keep the environrealthy and clean.
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5.5.3.Factors influencing the MWTP Value for improved SWM services

Based on table 4.9, the findings further confirnteat level of education, household
income, time spent walking to the dump site; satigbn and location are the

influencing factors on MWTP value for improved SWHervices.

The level of education of respondents was founetpositively associated with the
MWTP value for improved SWM services and statidlycaignificant. This means
that attaining higher level of education, the higtiee probability of the person’s
WTP for improved waste disposal services. The pissixplanation for this result is
that as individuals receive higher education, theamikely to access information
about the environment and health more easily, haheg understand the necessary
requirements for proper waste management to prtieat health. Educated people
are more likely to read newspapers and magazinds taarefore, have a higher
awareness of risks caused by poor waste manageandnthe advantages of right
waste disposal. The marginal effect of respondesdsication level showed that an
increase in a year of education would increasdikieéihood of a person’'s MWTP
value for improved SWM services by about TZS 52Bmonth. This result conform
the findings of Nkansah et al. (2015) and Hagad.€2012).

Monthly average household income is statisticalgnificant and has a positive
impact on MWTP value. An additional unit increaseimcome will increase the
MWTP value by about TZS 425.59. This implies thati$eholds who earn more
income would be ready to pay more than householts less income. The results
comply with economic theory which indicates thatdme is positively related to the
theory of demand, and the environmental demands &hin conformity with the

work of Nkansah et al. (2015), Padi et al. (20¥syunyo-victor et al. (2013), and
Hagos et al. (2012).

The time spent walking to waste collection point disposal site revealed a
significant result and positively relate to MWTP lua This implies that
respondents who spend much time walking to dispdseefuse are ready to pay

more for the SWM service than those who spendtiess
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Thus, they will be willing to pay to have their wexollected for them rather than
having to spend much time walking to the dispogal §he marginal effect shows
that increase of one minute walking time to thepdsal site will increase in MWTP
value by TZS 19.43 per month. This confirms thdieafindings of Nkansah et al.
(2015), Alhasan and Mohammed (2013) Awunyo-victbalke (2013) and Tadesse
(2009).

Household’s satisfaction on current SWM servicesvisled has also a positive
relationship on MWTP value and significant. The giaal effect of respondents’
satisfaction showed that one unit increase in fsatisn on the current SWM
services will increase MWTP value by about TZS 693more per month. This
means that the more satisfied households with thieest SW collection services
were eager to pay more than dis-satisfied househdlde additional explanation is
that households’ WTP for improved SWM services wlodépend on the quality of

services currently provided by the waste collectors

The result supports the findings of Cheng and Wipeh (2015), Assa (2013) and
Afroz (2009) but is in contrast with Addai & Dansdbeam (2014) who reported

the insignificant result.

Likewise, location of households has a positiveaffon the MWTP for improved
SWM services and is statistically significant. §imeans that households located in
the highly populated and polluted areas have higdT® value for improved SWM
service than households in less polluted areas. gdssible argument is that
households located in the highly populated aregemence the health hazard of
uncontrolled solid waste. Therefore, would be retdpay for improved sanitary to
preserve their environment. The marginal effechonseholds’ location showed that
households located in highly populated and pollutgdas are willing to pay
TZS294.31 more per month. The results comply withfinding of Sun et al. (2016).

However, the findings in Table 4.9 indicated thge,ahousehold size and trust in
Government have an insignificant effect on MWTP uealfor improved SWM

services. Age of respondents has a positive impacexpected but statistically
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insignificant. The positive sign suggests that fes age of a person increases, the
person make mature decisions patterning waste reare&t. The insignificant result
could be explained that most of the interviewegoaslents (86%) were of the age
between 18 and 50 years old which are consideredepoesent young group.
Therefore this confirmed the argument that elderleady to pay more than younger
people. This is due to the fact that younger geameraould consider SWM as a
responsibility of the government and could be lgdling to pay for it, unlike the old
people who might be more aware of public serviaest sharing. The insignificant
result confirms the study by Hagos et al. (2012)owimdertook a study on
households’ WTP for improved urban waste managerneltekelle city, Ethiopia.
This result contradicts the previous studies of mMéledn et al. (2015), Padi et al.
(2015), Awunyo-Vitor et al. (2013), Assa (2013) aHdiang et al. (2013) who

reported positive effect and significant results.

The findings reported that the size of the housthals a negative relationship with
MWTP value for improved SWM services and statislycemsignificant. This means
that as the family size increases, the MWTP vahreirhproved SWM service is
likely to decrease. The possible argument on #ssilt it could be that given a large
number of members of the household, there would b®tagreement among
household members and an individual would be daggimaccountability of paying
for the waste they generate. However, this resiritradicts the finding of Nkansah
et al. (2015) who reported that as the number efmbers in a given household
increases, the household will try to keep the emvitent clean in order to avert any

disease outbreak which may potentially harm the begmof the household.

Furthermore, the findings showed that the coefficed trust had a positive influence
on the MWTP value but statistically insignificaiithe positive sign suggests that a
trust in government can contributes to a higherbabdity of having a positive
MWTP value. The possible explanation for the ingigant result might be due to
the fact that the current SWM system in Njombe T@gnot satisfy the majority of
households. The council is accountable for cobecand disposal of waste but the

uncollected wastes were seen at the refuse bayspard spaces. Therefore, this is
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likely to decrease public’s trust in governmenteThsults comply with Huang et al.
(2013) but contrast the findings of Sun et al. @04and Cheng and Urpelainen
(2015) who reported positive effect and significeggults of trust on WTP.
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CHAPTER SIX
SUMMARY, CONCLUSIONS AND POLICY IMPLICATIONS
6.1 Overview

This chapter presents the summary, conclusiongahcy implication of the study.
The chapter is divided into three sections. Thst fiection summarises the results
and conclusions of the entire study, the secontosepresents the implications of
the study, where policy implications and areasfdiother study are presented; while
the third section gives the limitations of the stud

6.2 Summary and conclusions

This study purposely investigated household WTP ifioproved SWM services.
Specifically, the study aimed to examine the extd@nhousehold’s participation in
SWM services, to assess the households’ attituoartls the SWM actions, to
estimate households’ WTP and to determine the fadtfluencing households’
WTP and the MWTP value for improved SWM servicedljombe TC

The study used cross-sectional data obtained frb®nhbuseholds from 26 streets in
Njombe TC through the use of structured questiaendihe dichotomous continuous
contingent valuation method was used to elicit W&P and MWTP value for
improved SWM services. Data was analysed using rigtise statistics on
household’s participation and their attitudes tagaS8WM action, Probit and Tobit
regression models to obtain the casual relatiossai effects of the variables on
households’ WTP and households’ MWTP value for iopd SWM services.

The results on household’s participation in SWMéttés show that a significant
portion of the population (29.1%) was not awar&S#M system in the council and
21.7% claimed that there is no SWM system in pladee main waste collection
system in Njombe TC is communal containers (refbsg) which are poorly

managed, where household collects and dispose walstie from their houses and
have to pay a monthly fee of TZS 1000 for such eadisposal services. The
findings also revealed that 72.7% of respondentsicgzate in SWM activities
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mainly in the collection and composting. The repdrteasons of respondents not
participating on SWM activities were a lack of tawal know-how, SWM system
being not in place, Scarcity of local facilitiesadk of interest and public awareness,

Lack of time and incentives.

The study revealed that attitudes of householdsutdsySWM actions were high on
receiving (77.3%) of SWM policies and other instioies from the government.
However, few households voluntarily respects (59.2%a responds (57.3%) on the
implementation of SWM policies and other instrundrom the government such as
respecting the established SWM system and respgritilough payment of TZS

1000 per month as a sanitary fee.

The study further showed that Communities as a qynmwaste producer they
understand the harmful effects of improper SWM #ra importance of protecting
and keeping the environment neat and healthy, hatdwaste management is not
only the responsibility of the government. The emcpl results recommend that
government's involvement on SWM is perceived aspdsory by the community
because of its clearly defined reporting systenaifclof command), it is the major
public service provider, therefore, it can proviB/M services at affordable fee by
households compared to private service providems, that the government can

enforce law and bylaws to change people’s behavawards SWM.

The findings revealed that 77.3% of respondentsvesiger to pay for improved
SWM while 22.7% were not ready to pay for improv8dVM services. The
estimated mean monthly WTP value in Njombe Townr@dus TZS1581.82 which
is higher than the current sanitary fees of TZS0100

The findings from the Probit regression model shtbat age, level of education,
household average monthly income, location, safifa on current SWM services,
time spent walking to the dump site and trust invé&oment are the influencing
factors on WTP for improved SWM; while the Tobigression model confirmed

that level of education, household income, timenspealking to the dump site;
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satisfaction and location are the influencing fexton MWTP value for improved

SWM services.

Age of respondent has a positive relationship othh MUTP and MWTP value for
improved SWM services, leading to similar conclasa Addai & Danso-Abbeam
(2014), Mary and Adelayo (2014) aidroz et al. (2009) that elderly make more
mature decisions related to evaluating health andranmental matters, possibly
due to their oldness. Education of respondentiagechousehold income and time
spent walking to the disposal site have a positifl@eence on households WTP and
MWTP value for improved SWM services and statidycsignificant at 5% and 1%

levels respectively.

Households’ satisfaction has a positive relatigngshi both WTP and MWTP value
and statistically significant at 1% levels. Thedtion of households and trust on the
government on SWM services provision were also donhave positive impacts on
households WTP and MWTP value for improved SWM isess Both variables are
statistically significant at 10% on WTP. Locatiamalso statistically significant at

5% on MWTP value while trust is statistically insificant on MWTP value.
6.3 Implications
6.3.1 Policy Implication

The study results indicated that most of the redpats (77.3%) were ready to pay
for improved SWM. So, people are interested inithproved SWM service. The
mean WTP value of households was TZS 1581.82 pearthmanhile the current
garbage fee charged by the Njombe TC is TZS100thpesehold per month. Thus,
present solid waste collection fee is far below ¢ateulated household mean WTP

value. So, there is the chance of increasing sadiste collection fee.

However, it is recommended that, while chargingthe service, it is not mandatory
to charge as per calculated household WTP meanrevdtor this, a socially
acceptable fee should be determined. The reporeathW TP value may be a guide

to Njombe TC authorities in setting an appropriatdid waste collection fee.
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Njombe TC can charge higher solid waste collecfam for households located in
highly populated and polluted streets as the ssidyw that households located in
highly populated and polluted areas have a poséive significant effect on WTP
and MWTP value. However, different provisions slibbé considered in setting up
waste collection fee so that more and more houdshabuld take the improved

solid waste collection service.

The study revealed that 29.1% of respondents wetreware of the current SWM

system in Njombe TC and 21.7% of the responderdsd that there was no SWM
system in place. Njombe TC should therefore, faatéi awareness to improve SWM
service in the town through the mass media and agmnpinformation through mass
media, electronic media or training programs cay fa key role in changing of the
attitude of community toward SWM actions. Njombe $Bould also ensure that
there is a combined effort of citizens and the cduihus, there is the responsibility
of both residents of Njombe TC as the primary wastelucers as well as the council
authorities as a public service provider. Propelgigned and well operated solid
waste refuse bays are needed in the council. $taginent regulations should be
used to enforce households to pay for improvemdnsald waste collection

services.

Effective Public — Private Partnerships (PPP) sthdwe! structured where households
which are the primary producers of solid waste sufter the effects of poor sanitary
services directly should participate in SWM to emsdelivery of such services
satisfactorily. Needs assessment by the serviceidao (whether the council or
private firm) is crucial to better understand hdwdds’ demands and their

motivation for improved SWM services.

The study further suggests that age of responérel of education of respondent,
household income; time spent walking to the dispsit@, household satisfaction on
the current SWM services, location of household &mdt of household to the
government on SWM services provision are the faciafluencing households’
WTP and the MWTP value for improved SWM in Njomb&.T
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The study also provides contributions to the exggtiiterature on household’s
participation, their attitudes towards SWM and faetors influencing households’
WTP for improved waste collection services. Heribe, results of this study would
enrich our understanding of household WTP for wastkection services in the

emerging town/municipals in developing countried &na guide to policy makers.
6.3.2 Areas of further Studies

This survey was conducted in Njombe TC and mighth®a representative of the
whole country. Therefore, for future it is recomrded to extend the study to other

parts of the country.

Furthermore, the study provides important insighhouseholds SWM in Njombe
TC and how improvements can be made. Neverthefegber studies of similar

nature is needed with a significantly higher numifeinterviewees extending to all
key actor groups (households, hotels, restauramiskets, hospitals, NGOs/CBOs
etc.). Data from such studies would give more iptdé&nowledge of SWM services
in Njombe TC and would provide valuable and helpfedails needed for sustainable
development and implementation of improved SWM prognes and policies that

are most appropriate for the council.
6.4 Research Limitations

Firstly, this study is mainly based on cross-se@iadata. Such kind of data limits
the analysis of the dynamics. For this reason,ofig@nel data for future research is

recommended.

Secondly, this study was carried out from a saropleouseholds depicted randomly
from 26 streets of Njombe TC in Njombe region, Tama. Thus, the findings might
be region-specific. Future studies could use sasnple households from other
regions in the country or from other national catgeof a similar set-up to test and

extend the generalisations of the findings.
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Thirdly, the inconsistency of some results may betigbuted by the limited sample
size. The sample size to this study was limitetilid respondents that could limit the
generalisation of the study. Future study shouldsmter large sample size as much

as possible.

Fourthly, The CVM technique employed for this stutipwever, suffers from one
major drawback despite its ability to measure totalonomic values. The
hypothetical nature of the questions used in CVkeys may pose problems since
respondents may have little incentive to providiorimation on their true WTP.
Despite this limitation which is well acknowledged this dissertation, CVM was
used because of its ease of data collection andirezgent compared to other

valuation methods.

Fifth, some of the information provided by the masgents might be inaccurate
because some of them do not keep a record, henggimeestimates, for instance,

data on household monthly income.

65



REFERENCES

Addai, K. N. and Danso-Abbeam, G. (2014). Determisaf Willingness to Pay for
Improved Solid Waste Management in Dunkwa-on-OfshanaJournal of
Agriculture and Environmental Sciencé&arch 2014, Vol. 3, No. 1, pp. 01—
09: ISSN: 2334-2404 (Print), 2334-2412 (Online)

Afroz, R., Hanaki, K., and Hasegawa-Kurisa, K. (@00.willingness to pay for
waste management improvement in Dhaka city, Baegladlournal of

Environment Managemef0, 492-503.

Alexander, C., Smaje, C., and Williams, I. D., (2R0mproving social technologies

for recycling. Proc. Inst. Civil EngVaste Resour. Manage. 162, 15-28

Alhassan, M. and Mohamed, J (2013). Households'ahehfior the better solid waste
disposal services: case study of four communitiesthe New Juaben
Municipality, GhanaJournal of Sustainable Developmevibl. 6, no. 11,
2013, ISSN1913-9063 E-ISSN1913-9071. Published &ya@ian Center of

science and education.

Ali, H., Ali, N., Ahmad, A., Ibrahim, M., Ahmad, Snd Yaacob, S. (2012). Solid
Waste Management and the Willingness to Pay forrongd Services
towards Achieving Sustainable Livindadvances in Natural and Applied
Sciences§(1): 52-60, 2012 ISSN 1995-0772.

Amfo-Out, R., Waife, E.D., Kwakwa, P.A. and Yebo&hA. (2012). Willingness to
Pay for Solid Waste Collection in Semi-Rural GhaAalogit Estimation:
International Journal of Multidisciplinary Researctol.2 Issue 7, July
2012, ISSN 2231 5780.

Assa, M., (2013): Emerging solid waste market idomgwe Urban, Malawi.
Application of dichotomous choice contingent valoat method Clarion
University of Pennsylvania, Clarion Pennsylvaniaurnal of Sustainable
Development in Africa (Volume 15, No. 4, 2013)

66



Awuyo-Victor, D. Ishak, S., and Jasaw, G. S. (2018pan households’ willingness
to pay for improved solid waste disposal serviaeKumasi Metropolis,
Ghana. Vol 2 (2013) Article ID 659425.

Banga, M., Lokina, R. B., & Mkenda, A. F. (2011pli Waste Collection Services
in Kampala City, Uganda.The Journal of Environment Developmewti.
20 no. 4 428-448.

Bhattarai, K. (2015). Households’ Willingness toyHar Improved Solid Waste
Management in Banepa Municipality, NepaEnvironment and Natural
Resourced. Vol. 13, No.2, July-December 2015:14-25.

Breidert, C., Hahsler, M., and Reutterer, T., (2008 Review of Methods for
Measuring Willingness-to-Payinnovative Marketing,Volume 2, Issue 4,
2006

Boadi, S. (2016)Residents’ Perception & Attitude on Solid Wastedosal and its
Health Impacts in Cape Coast Metropolikiternational Journal of
Researchers (DIJRYol. 1, Issue 1, January 2016, pp. 131-165

Cheng, C. and Urpelainen, J. (2015). Who shoule tdde garbage out? Public
opinion on waste management in Dar es Salaam, Manzadabitat
International 46 (2015) 111e118.

Chengula A., Lucas B. K., and Mzula A. (2015). Asseg the awareness,
knowledge, attitude and practice of the commundwards solid waste
disposal and identifying the threats and extertaafteria in the solid waste
disposal sites in Morogoro Municipality in Tanzaniemurnal of Biology,
Agriculture and HealthcareVol.5, No.3, 2015, ISSN 2224-3208 (Paper)
ISSN 2225-093X (Online.)

Dauda, S.A., Yacob, M.R., and Radam, A. (2015). $étwold’s willingness to pay
for heterogeneous attributes of drinking water iyaland services
improvement in Damaturu, Nigeria: an application obiice experiment.
Appl Water Sci (2015) 5:253-259

67



Dhokhikah, Y., Trihadiningrum, Y. and Sunaryo, S2015). Community
participation in household solid waste reductionSarabaya, Indonesia.
Resources, Conservation and Recycling 102 (201%) 162

Ezebilo, E. E. (2013). Willingness to pay for imped residential waste management
in a developing countrynternational Journal of Environmental Science and
TechnologyMay 2013, Volume 10, Issue 3, pp 413-422.

Fesseha, S. N. and Bin, F. (2015). The Assessmkerobd Waste Products
Management in Ethiopians Municipal urban ardas.J. Soc. Sci. Manage.
Vol-2, issue-2: 165-179

Fearon, J. and Adraki, P.K. (2014). PerceptionsAdtitudes to Waste Disposal: An
Assessment of Waste Disposal Behaviours in the Teanetropolis.
Journal of Environment and Earth Scienegw.iiste.org. ISSN 2224-3216

(Paper) ISSN 2225-0948 (Online).Vol.4, No.1, 2014.

Ferreira, S. and Marques, R. C. (2015). Contingeitation method applied to
waste managemeriResources, Conservation and Recycli@@ (2015) 111-
117.

Guerrero, L. A., Maas, G. and Hogland, W. (2013%0lid waste management
challenges for cities in developing countri#aste Managemenvol. 33
(2013) 220-232.

Gray, D. (2009). Doing Research in the Real Woigkcond edition, SAGE
publications Ltd India.

Hage, O., Soderholm, P., Berglund, C., (2009). Noaemd economic motivation in
household recycling; empirical evidence from Swedeasour. Converv.
Recycl. 53, 155-165.

Hagos, D., Mekonnen, A. and Gebreegziabher, Z. ZpHouseholds’ Willingness
to Pay for Improved Urban Waste Management in Mek€ity, Ethiopia.

Environment for DevelopmeriDiscussion Paper Series 12 — 06.

68



Hill, L. and Kau, P. (1981). Analysis of purchasishgcision with multivariate probit.
American Journal of Agricultural Economics, 53, Bopp. 882—883, 1981.

Hotta, Y., and Aoki-Suzuki, C., (2014): Waste retitut and recycling initiatives in
Japanese cities; lessons from Yokohama and Kamaklaste Manage. Res.
32 (9), 857-866.

Huang, L., Ban J., Duan B., Jun Bi & Yuan Z., (201Rublic demand for
remediating a local ecosystem: comparing WTP andA\diTHongze Lake,
China. Lake and Reservoir Management29:1, 23-32, DOI:
10.1080/10402381.2013.767866

Ishak, N. M. and Abu-Bakar, A.Y., (2014). DevelogiSampling Frame for Case
Study: Challenges and ConditioWorld Journal of Educatiool. 4, No. 3;
2014

Joel, S., Mark, K. and Grace, C.J. (2012). Econovatuation of Improved Solid
Waste Management in Eldoret Municipalijournal of Emerging Trends in
Economics and Management Scien@HSTEMS) 3(6): 962-9702012 (ISSN:
2141-7024

Joppe, M. (2000). The Research Process. Accesseti8brAugust 2016; from

http://www.ryerson.ca/~mjoppe/rp.htm.

Kalwani, J.D.S. (2009). Community participation iMunicipal solid waste
management in informal settlement: Morogoro Muradity, Tanzania. PhD

(Geography). Unpublished Thesis University of Dé@atam.

Kaseva, E. M and Mbuligwe, E. S. (2003). Appraisélsolid waste collection
following private sector involvement in Dar es Saia city, Tanzania.

Journal of habitat internationalR9, 353-366

Kassim, S.M. and Ali, M. (2006). Solid waste cotlen by the private sector:
Households’ perspective—Findings from a study inr Ba Salaam city,
TanzaniaHabitat International 30 (2006) 769—780.

69



Kirama, A. and Mayo, A. W. (2015): Challenges amdspects of private sector
participation in solid waste management in Dar ala&@n city, Tanzania:
Department of water resources engineerituniversity of Dar es salaam,
(2015)

Kothari C. R, (2004). Research Methodolotyjethods and Techniqueg' revised
ed: New Delhi, India

Laroche, M., Bergeron, J. and Barbaro-Forleo, @012. Consumers’ willingness to
pay more for environmentally friendly productdournal of Consumer
Marketing,VOL. 18 NO. 6 2001, pp. 503-520. MCB UNIVERSITY PRE,
0736-3761

Marbuah, G. (2016). Willingness to pay for enviramtal quality and social capital
influence in Sweden. FAERE Working Paper, 2016.13.

Martin, M., Williams I. D. Clark, M., (2006). Sodjacultural and structural
influences on household waste recycling; a casdystdesour. Conserv.
Recycle. 48, 357-395.

Mary, O. and Adelayo, A. (2014). Household williregs to pay for improved solid
waste management in Akinyele Local Government Alearnal of biology,
agriculture and healthcareVol.4, No.18, 2014: ISSN 2224-3208 (Paper)
ISSN 2225-093X (Online)

Massito, J. G. (2009). Willingness to pay for gaaCollection Service at
University of Dares Salaam residential area, (Rhklil Master's Thesis):

University of Dar es Salaam, Tanzania

Mbeng, L.O., Phillips, P.S., & Fairweathe R., ( 2009). Developing
Sustainable Waste  Management Practice: iéggmn of Q
Methodology to construct new Strategy (@onent in Limbe-

CameroonThe Open Waste Management Joui2ia27-36.

70



Miles, M. B. & Huberman, A. M. (1994 ualitative data analysis: An expanded
source booK2nd ed.). Newbury Park, CA: Sage.

Minh, H. Van., Nguyen-Viet, H., Thanh, N.H. and YanJ. (2013): Assessing
willingness to pay for improved sanitation in ruxaétnam:Environ Health
Prev Med. 2013 Jul; 18(4): 275-284.

Minn, Z., Srisontisuk, S. and Laohasiriwon, W. (@R1 Promoting People’s
Participation in Solid Waste Management in Myannkesearch Journal of
Environmental Sciences 4(3):209-222 2010 ISSN B312-

Mlozi, M.N. (2011). Assessment of community pagégtion in solid waste
management: The case of Mbeya City Council Tanzadapublished
Master’s Thesis Sokoine Universty of Agriculturepidgoro, Tanzania.

Ndubuya, J. A. (2006). Study on the causes of siscard failures of privatization of

solid waste management, case study Temeke MunigipBlar es Salaam:
University Press.

Niringiye, A. and Douglason, G. O., (2010). Detaramts of willingness to pay for
solid waste management improvement in Dhaka CigndgBadeshJournal
of Environmental management 90 (2009) 492-502.

Niringiye, A. and Omortor, D. G., (2010). Determims of Willingness to Pay for
Solid Waste Management in Kampala CiGurrent Research Journal of
Economic Theory 2(3): 119-122; 2010

Njombe Town Council, (2015): Annual implementatreport of 2014/2015.

Nkansah, E., Dafor, N. K., and Essel-Gaisey, FO18). Willingness to Pay for
Improved Solid Waste Disposal in Tema MetropolifDS International
Journal of Development [UDSIJPVol. 2, No. 1; 2015.

71



Ojewale O. S. (2014). Intra-urban Analysis of DotieesSolid Waste Disposal
Methods in a Sub-Sahara African City: in Lagos mmttis, Nigeria.
Journal of Waste Managememolume 2014, Article ID 193469, 7 pages

Ojok, J., Koech, M.K., Tole, M. and Okot-Okumu. ([R012). Households'
Willingness to Pay for Improved Municipal Solid WasManagement
Services in Kampala, Ugandacience Journal of Environmental Engineering
Research2276-7495; 2012

Omonona, B. T and Fajimi, F. O. (2011). HousehoWdlingness to Pay for
Improved Water Supply Services in Ibadan Metropoli©yo State, Nigeria.
New York Science Journal, 2011;4(4).

Othman, J. (2002), “Household preference for solidste management”, the
economy and environment program for South East A&&EPSEA)

publication, Malaysia.

Padi, A., Addor, J.A. and Nunfam,V.F., (2015). AndBometric Model of Factors
Influencing Households’ Willingness to Pay for Iraped Solid Waste
Management Service within the Sekondi — Takoraditrmlis in the
Western Region of Ghanalournal of Economics and Sustainable

DevelopmentVol.6, No.16; 2015.

Pindyck, R. S. and Rubinfeld, D. L. (198 Bconometric Models and Economic
Forecasts McGraw- Hill, New York, NY, USA, 2nd edition, 198

Purbassari, N., (2014). Community empowerment thinotecycling plastic waste
(Case study on waste bank community housing pakliPerumahan Girya
Lembah Depok, Sukmajaya Subdistricts, Depok cityppublished Thesis.
Social Science Education department, Faulty of iyatb and Education,

Syrif Hidayatullah State Islamic University, Jalarindonesia.

72



Rahmaddin M.Y., Hidayat, T., Yanuwiadi, B., and 8dy (2015). Knowledge,
Attitude, and Action of Community towards Waste Mgament in River
Bank of Martapuralnternational Journal of Applied PsychologyISSN:
2168-5010 e-ISSN: 2168-5029 2015; 5(4): 96-102

Roy, A.T. and Deb, U., (2013). Households Willingad¢o Pay for Improved Waste
Management in Silchar Municipal Area: A Case StudyCachar District,
Assam:IOSR Journal of Humanities and Social Science (KJBBS) ISSN
2279-0837, ISBN: 2279-0845. Volume 6, Issue 5 (Jdreb. 2013), PP 21-
31.

Rungie, C., Coote, L.V., and Louviere, J.J. (2013{uctural choice modeling:
theory and applications to combing choice experisiefournal of Choice
Modeling.4(3), 1-29.

Seth, K., Cobbina, S.J., Asare, W. and DuwiejuaB. A2014). Household Demand
and Willingness to Pay for Solid Waste ManagemenviSe in Tuobodom
in the Techiman-North District, Ghanamerican Journal of Environmental
Protection 2014 2 (4), pp 74-78.

Shaw, P. J., Lyas, J. K., Maynard, S. J., and vagt\W. (2007). On the relationship
between set-out rates and participation ratios &mhkfor enhancement of

kerbside household waste recyclidgurnal of. Environ. Manag3, 34-43.

Singhirunnusorn, W., Donlakorn, K., Kaewhanin, W2012). Contextual factors
influencing household recycling behaviour. A ca$evaste bank project in

Mahasarakham municipalitiProcedia-Soc, Behav. S86, 688-697.

Sinha, P. (2014). A Case study on the EstimationMifingness to Pay of the
Households for the Management of Solid Waste utiteeMunicipality area
of Dibrugarh Town (Chokidingee and Khalihamari) A&ésam.Journal of
International Academic Research for Multidisciplimdmpact Factorl.393,
ISSN: 2320-5083, Volume 2, Issue 7, August 2014.

73



Song, Y., Ori-McKenney, K.M., Zheng, Y., Han, CanJ Y.N., Jan, Y.N. (2012).
Regeneration of Drosophila sensory neuron axonsdandrites is regulated
by the Akt pathway involvingPten and MicroRNA bamtaGenes Dev.
26(14):1612-1625.

Subhan, M. A., Bashawir, Ghani, A. and Joarder, RR.H(2014). Urban Community
Willingness to Pay for Improved Solid Waste Managamin Malaysian
Municipality: A Choice Modeling ApproaclAsian Social Sciencé/ol. 10,
No. 18; 2014.

Sukhor, F. S. A, Mohammed, A. H., Sani, S. |.@&d Awang, M. (2011): A review
on the success factors for community participation solid waste

management: International Conference on Manage(t@kt) Proceeding.

Sun, C., Yuan, X., and Xu, M., (2016). The publergeptions and willingness to
pay: from the perspective of the smog crisis inn@ahdournal of Cleaner
Production 112 (2016) 1635e1644.

Tadesse, T. and Hadgu, S., (2009). Demand for imegrcsolid waste collection
services:Asurvey in Mekelle CityJournal of the Dryland2(1): 32-39,
2009.

Tanzania National Bureau of Statistics, (20B3)cio-Economic Profile.

Thomas, J., Holbro, N. and Young, D. (2013): A esviof Sanitation and Hygiene in

TanzaniaResearch Reparifakara.

UNESCO (United Nations Economic and Social Counc{B009): Integrated
assessment of present status of environmentallynesananagement of
wastes in Africa:Economic Commission for Africa, Sixth Session ef th
Committee on Food Security and Sustainable DevedopniCFSSD-
6)/Regional Implementation Meeting (RIM) for CSD-1&ddis Ababa,
Ethiopia.

74



UN-HABITAT (2010). Solid waste management in the Mz Cities. London
Washington, DC

Weisheng, Lu, Y. Peng, Webster, C. and Zuo, J]13p0Stakeholders’ willingness
to pay for enhanced construction waste managemehtong Kong study.
Renewable and Sustainable Energy Reviéw2015)233—-240.

Wooldridge, J.M. (2009)introductory Econometrics A Modern Approach~ourth
Edition. South —Western Canada.

World Bank (2012): What a Waste: A Global ReviewSaflid Waste Management:

Urban Development Serieknowledge Papers No. 5.

75



APPENDICES

Appendix I: Questionnaire for Households Willingnes to Pay for Improved

Solid Waste Management in Njombe Town Council

Questionnaire Number:
Date:

Name of interviewer: (Optional)

Location/Street:

Telephone number (if available)

A. ldentification

First of all, I would like to thank you for takirthe time for this interview. Before
start, | would like to introduce myself. My namé&rmma Lunojo and | am collectin
data for a master thesis on Improved SWM. | stutyMaumbe University ir
Morogoro. The purpose of the master thesis is W@stigate households’ WTP f
improved SWM service in Njombe Town Council. lalfate will talk to at least 10(
households in Njombe Town Coundihe results of the study will be translated ir
recommendations that would assist Njombe Town Cidunmadetermining how to
improve the solid waste collection service to yatga. So your input is consider
very valuable to this surveywould like to mention that the interview datdlwnly

be used for data analysis. All data published ipomts will be made anonymous, th

is, there will be no reference to specific housdb@r names of persons.

DI
D

nto

at
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B. General Information

Now | would like to start with the questionnairexsE of all, | would like to ask you a

couple of general questions about you and yourdtoald.

1| Age
..................... Years
2| Gender [ ]Male
[  ]Female
3| Marital status ] Single
[ ] Married
[ ]Widow
[ ]Divorced
4| How many years of ............. Years

formal education dig

you have?

What kind of formal
education have yo
received?
tick

[Pleas
‘received’ at
highest level of

education only]

] Never been to school
] Primary education
] Secondary education

] College/University

How many members
are in your

household?

.................. members

What is your main

occupation

] Self-employed as laborer

] Self-employed in agriculture (as a farmeebtock
keeper)

] Self-employed as trader

] Self-employed as consultant or professiona

] Employee of a private company

] Employee of government (public sector)
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[  ]Retired
[ ] Other (please

SPECIY) e

What are your

source of income

Source of income

Estimate amount (TZS|

Farming activities

Worker wages

Profit from business

Government income, such as

pension

Remittances from relatives

Income from interest or renta

property

Other cash income (specify

Total Monthly income (TZS)
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C. Current Solid Waste Practices and Households Partipation

“l would like to ask you some questions

regardingryknowledge, participation and

your view towards the current solid waste managemsgstem in Njombe Town

Council.

9 Are you aware about the current
solid waste management system

Njombe Town Council?

[
il

] Yes ( Go to question 10)
] No ( Go to question 11)

If “Yes”

management system is applied

10 which solid waste

the council?

2 [
icollection

[

collection

[
[

] Scheduled door to door vehicle

117

] Scheduled neighborhood vehicls

] Communal container collection
] Others (Please

11 | Do you participate/practice sol

waste management in your areas

id
al

] Yes ( Go to question 12)
] No ( Go to question 13)

12 | If yes, what are the reasons
participating in  solid wast
management

fgr ] law enforcement
e[ ] strict follow-up of street
government

[

] strict by-laws
] penalties
] my personal interest

] others (please specify)

79



13

If not practicing on any SWN

activity, what are the reasons?

Al

awareness

] Lack of interest and public

[ ]Lack of time

[ ] Not knowing the procedures (lac

of technical know-how)
] Scarcity of local facilities

] Lack of incentive

[
[
[ ]Laziness
[ ] SWM system not in place
[

] Others (please

14

What are the activities that invol
household Solid waste Managemg
(SWM)?

] collection

] sorting

] Transportation

] compositing/deposing

[

[

[ ] recycling
[ ]re-use
[

] Others (please specify)

15

What are the SWM activities ¢

you practice at your household?

] collection

] sorting

] Transportation

] compositing/deposing
] recycling

] re-use

] Others (please specify)
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16 | What kind of facilities does youf ] durable metal/plastic container
household use for collection anfl ] basket or carton container
storing solid waste? [ ] plastic bags

[ ] Others (please
SPECITY) ..,
17 | a) Does the local governmenf ] Yes(Go to question 17b)
make follow-up on solid waste] ] No( Go to question 17c)
management in your areas?
b) If “Yes” which strategies they[ ] Street government follow-up
use [ ]law enforcement
[ ]door to door inspection
[ ] others (please specify)
c) If “No” who enforce the waste[ ] Private company
management in your areas [ ]NGO/CBO
[ ] Local organised group
[ ] others (please Specify)
18 | Where is your solid waste taken|to ] Pit within the homestead
be disposed? [ ] into alarger container in the
same building
[ ]into a communal container in th¢
neighbourhood.
[ ]onto an open pile of waste in the
neighbourhood.
[ ] atthe final disposal, and the
waste stays there
[ ] Others (please
SPECITY].c i

1”4

vl
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19

Approximately how far or how

many minutes walking time one

way is it to empty your

container/dispose your waste?

minutes walking one-way
RV meters one-way

[ ]Don't know

20 | Are you happy with the distance? [ ]Yes
[ ]No (if No, Why?) please briefly
explain
21 | In your point of view, what are thd’lease mention
effects of uncollected and)..........ccooiiiiiiiiiiii
mismanagement Of Solid Waste |il...........cocooiiiiii i,
your area? ii)....
iii)....
22 | Who collects the waste from your| [ ] Local government
household neighbourhood? [ ] Neighbourhood group
[ ] Private company
[  ]Don't know
23 | Has the same organisation be¢n ] The same organisation for the |

collecting the waste for the pa
five years, or has there been
change in who has been collecti

your waste?

st five years

[a ] There has been a change in the
ng
[ ]Don't know

five years.

If there has been a change, please

more details

ASt

last

pive
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24

What is your quality/satisfactia

level on the service that you a

il

] Very satisfied.
] Reasonably satisfied.

receiving for collection of solid[ ] Not satisfied at all.
waste from your neighborhood? |[ ] Don't know
a) If you are satisfied with the[ ] Healthier
SWM services, what is thg ] Social inclusive service
influencing factors [ ] Economical provided

[ ] Others (please specify)

b) If you are not satisfied with[ ] The service is not reliable
service, would you state youf ] Frequency of service — the interval
primary reason? between collections is too long.

[ ] The location of the communal
container or pick-up point is
unsatisfactory

[ ] Lack of clean appearance, odars,
flies or fires at the communal
container.

[ ] Lack of clean appearance of the
neighborhood

[ ] Other problem. Please

explain...........ooocci i
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25 | In your view, who is responsible fof ] Local government
SWM in your neighborhood? [ ] Neighbourhood group
[ ] Private company
[ ] Community
[ ]Don't know
Please briefly explain whyP?
26 | Does your household currently pay ] Yes (Go to question 27)
any fee for SWM services? [ ] No (Go to question 28)
27 | How much do your household pay
................................ TZS
per month as a fee for SWM
services?
28 | What is your reason(s) for not [ ] Not satisfied with the current

paying SWM service fee?

services
[ ] Can'tafford to pay for the full
cost
[ ]Don't consider the service is
important
[ ] Believe that general taxes shou
cover the cost of this service
[  ]SWM system not in place/lack o
information on SWM services
[ ] Other.

Please expla

—

84



29 | If Njombe town council improves |[ ] Yes (Go to question 30)
Solid waste collection services, |[ ] No (Please
would you be willing to pay for the explain...........ccccooeiiiiiiiiniieeee,

SEIVICE?

30 | What is the maximum fee per

month that your household would| =~ 125
be willing to pay for improved
SWM services?

31 | If you are willing to pay for [ ] The local government

improved collection service, whom[ ] A private company
would you trust and prefer to [ ] There is no difference
provide the service to you? And |[ ] Don't know

why? Why? (Please State)

D. End of interview
This is the end of the interview. | would like teahk you very much for your time

and the information you gave us.

32. Do you have any questions or is there anytkisg you would like to tell me

with regard to SWM services in Njombe Town Council?

Thank you again for your time.
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Appendix II: Waste Generation Projections for 2025y Regions Worldwide

H Currest Available Data brojections for 2025

Total Urban Urban Waste Generation Projected Population Projectsd Urban Waste

Popution | per Cata | Total | Total Popue- | Urban Populer | Per Capits | ot
(il ions) ﬂqfwt#da (tons/day) | tion (milions) | tion (millions) Iq.-’:l;it&fmp (tons/day)

60 16319 1152 M1840
EAP m 085 1958 214 129 15 1855279
ECA ] 11 254,389 EEy 23 15 B4810
LCR 19 " 431546 681 166 16 158,392
WENA 62 11 173,545 n 25 143 930
OECD 129 22 1565286 101 842 2l 1Azl
SAR 42 045 192,410 1938 134 0 57,545

Total 2,180 12 353,28 TeH 4,265 14 6,062,703
Source: World Bank (2012)
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Appendix IlI: Probit and Tobit Binary Regression Mo dels outputs

LS

| ____
i !

_ S 5 7
—F f /S m1n.o
Statistics /Data Analyxis

Spectal EditTon

Copyright 15E4-2005
StataCorp
45905 Lakewny Driwve

College Station, Tewns FFE45 USA
E0D-STATAPC
979 —-696 4600

I7-E96 4601 (Fax)

Single—user Stata license expires 31 Dec 35930

Serial nusbers
Licensed ton

Notesy

T16DEZELSES
STATAForall

STATA

httpy « stata. com
statafctata.com

1. (/mf option or —set memory-) 50.00 M8 allocated to data

Za (/w* option or —set maxvar—) 5000 soximsum vari

3. Mew updete awmilabley type -update a11-

« use "Gih3rd Draft\EmmnZ with Tog and dummey. dta™, clear

- do "G13rd Draftess new do File.do™

les

« probit wipswe TmacE elewe] hsize InINOOME time DsatsT DLOCH Dtrust

u
Iteration O

Tog Tikelihood = -5E.9555EE
Iteration 1s Tog Tikelihood = -22. 350612
Iteration 2i Tlog Tlikelihood = -16.E53252
Iteration i Tog Tikelihood = -14. 552425
Iteration 41 Tog Tikelihood = -14. ZEGE44
Iteration Si Tog Tikelihood = -14. ZE4590E
Iteration &1 Tog Tikelihood = -14. 2ZE45908
Frobit regrescion Number of ohc = 110
LR chiz(s) = E9.34
Prob » chiz = O DO
Log Tikelihood = -14.2E4308 Pzeudo R2 = 0. 7577
wtpswa Coef . Std. Erra z P=|=zl [35% Conf. Itervall
TnacE 2. 154425 1.277E41 1.71 0. OETF = 3Z00SEE 4. 655946
elewel « ZZT5IST «10EE324 Z.13 0. 033 « OLEL3TT « 436912
hzize « BEL4 400 «13FTEIS 0. 59 0. 555 — 1LEEET1S =« 3515721
Tn INCOME 1.0475 ~AEEEZTE Z.14 0. 032 « ES5IZS 2. 004308
time « 2567116 «1I1EESL 1.395 0. 052 = MLT7EED = 51520596
Dsatsf Z. 4459304 «SFLELZT Zu 52 0. 012 « 5451861 4. 35462 F
DLOEH 1. 482327 «-E201336 1.E81 0. 071 — 1251035 3. BESTST
Dtrust 1.2E7272 «-E95EZEL 1.E5 0. be4 — 075264 2.65107
n _C oS —Z5. BEE49 S 466352 —Zu T3 0. ME —dd. 4223 —T« 3L4TEL
u
= linktest

Iteration Oz

Tog Tikelihood = -SB.9555EE

Iteration 1: Tog TikeTihood = -19.172429
Iteration 2: Tog TikeTihood = -14.9359496
Iteration 3: Tog TikeTlihood = -14.370266
Iteration 4: log Tikelihood = -14.35E597
Iteration 5: Tog Tikelihood = -14.349046
Iteration 6: Tog Tikelihood = -14.23407
Iteration 7: Tog Tikelihood = -14.227017
Iteration E: log TikeTihood = -14.226997
Iteration 2: Tog Tikelihood = -14.226097
-

Probit regression Mumber of dchs = 110

LR chiz(2) = B9.46

Prob > chiz = O DD

Log TikeTihood = -14. 226997 Pseudo A2 = 0. 75B7

s Coef. std. Err. z Pz Osx Conf. Imtervall

_hat - 9994397 - 2544149 3.93 O (DD - S007IST 1. 40E 084

_hatsqg « 1B 2E495 « 169 386 0. 37 0. 711 — 289141 « 3048309

_Cons — D34 TL « 327639 =0 2 0. 832 —. 7116316 « ST26E06

glote: 0 failures
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. margins, dyd<{ TnAE elevel hsize TnINCOME time Dsatst DLOCH Dtrust)

Average mrginal effects Mumber of dbs = 1o
Model WE : O
Expressim : Primtpswm), predict()
dyfdx wr.t. : InaE elevel hsize TnINCME time DsatsT DLOMH Drrust
DeTta-method
dy/fdt Std. Err. z =zl [B5x Conf. Interwvall
TnAGE « 1536008 - DE2648 1.B6 0. 063 —.ME 3863 - 31S5ETD
elevel « 59988 «DDE5142 2. 46 0. 014 032311 « 2B TE64
hsize « DOS 7266 - ME5SEES 0. 60 0. 550 —. 130627 . 0245159
Tn NODME « 0736363 - DZE4732 2.59 0. o . 017E 298 1294428
time «0LBOSL « MTEEZD 2. 30 0. 022 « 264 « 0334621
satsf - 1722683 . D532E08 3.3 0. D01 . E7EBE « 2766968
DLOCH « 1042318 « 052277 1.99 0. M6 « ML 7708 « 2066928
DErust « IB05162 « DL 2. 4 0. 42 « M3 4E5E «ATTS46T
- -
. tobit WWTP TnaE elevel hsize TnINCOSE time Dsatsf OLOCH Dtrust, 11
Tdbit regression Mumber of chs = 110
LR chi2({E) = 125 44
Prob > chi2 = 0. 0000
Log Tikelihood = -699_7B8& Psemio B2 = 0_0&23
MW TP coef. Std. Err. t P=ltl [93E Comf. Imtervall
TR&GE 70.57935 205 534 o.24d 0214 522 1564 B3 3151
elavel 67_26318 1955375 344 DoDOL 28 47841 106 _ 0479
- hsize -34 95600 3503135 -1.00 0321 -104_4406 3452343
TnIMINE 545184 93 23858 5.84 0_00O0 3601443 730 _ 2204
tima 24 _BE7TS 5. 97ElM 4.16 0.000 13 03016 36 74534
bsatsF 760 4617 163 6246 4.65 0000 435 9131 1085 01
DLOCH 377007 1561066 242 D018 67 35034 b6 _6536
Dtrust 143 EE46 150 5914 096 0342 -154_8127 42 5819
_mns 73623 133/.09 -5.50 0.000 1000133 4709 149
feigma 7254172 58 25142 609 5757 Ed0 9586
obhs. smmmary: 25 Tleft-censored chservations at MWTP<=0
E5 pncensored chservations
- 0 right-censored chservations,
. margins,dydx(*) predict (e(0..))
Average mrginal effects Mumber of dos = 110
Mode1 WCE : DI
Expressim @ E (WP [MwTP=0), predict(e(0..))
dy/dx wr.t. : InAE elevel hsize TnINCDME time DsatsT DLOMH Dtrust
] De ta-method
dy/dx 5td. Err. z P=lzl [B5% Conf. Interval]
TnAE L. (604 233.2751 0. 24 LE13 —402. 1139 c12. 3078
elevel A L 15. 4045 3.499 O DD 23. 02047 E1.98605
hsize -27. ZBR 06 27. AT27 1. 0O 0. 318 -B0.BET72 26.31161
Tn NCDME 425. 002 71. 30739 C.97 . DD 2E5. 8303 o6, 3501
time 19. 42R33 4. 66972 4. 16 . DD 10. 275E4 2R.5E0EL
IsatsT CO93. 6455 124.3516 4. 77 . DD 349. 9209 E37. 3701
DLOH 204.3139 121.2R78 2. 43 s 06.59414 £32. 0336
n DErust 112. 3218 117.2939 0. 96 0L33E y -117.5701 342, 2137
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. betabit
Bootstrap replications (499)
—1—+—2—F+—3—+—4—+— 5

.................................................. 100
.................................................. 150

.................................................. 250
.................................................. 350
.................................................. 450

LM test of Tdbit specification
Bootstrap critical wvalues
Im o = al
- 519 3.94895 5.5652452 B.1996794
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Correlation results of basic information

corr w pswm age gender

(obs=110)

gender |
nmst at us
el evel |
hsi ze |
Cceptn |

ai ncome |

nst at us el evel

st at us

hsi ze Qccptn ai ncone

hsi ze

Cceptn

ai ncone

. 1283
. 1146
. 4936
. 0691
. 3057
. 3480

. 0000
. 0216
. 5453
. 1635
. 1104
. 1496
. 1492

. 0000
. 1351
. 1003
. 0362
. 0311
. 3118

1. 0000
-0. 1314
0.1211
0. 0813

-0. 0241
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1. 0000

0. 0895

1. 0000

0.4078 -0.0945

0.3821

0. 1860

1. 0000

0. 0630

1. 0000



ttest wt pswm (by gender)
option ( not all owed
r(198);

ttest wtpswm by (gender)

Two-sanple t test with equal variances

G oup | Obs Mean Std. Err. Std. Dev.
[ 95% Conf. Interval]
_________ o o o o o o o e e o o e e e e e e e e e e e e e e e e e e e e e e m e mm e e =
Mal e | 57 . 8245614 . 0508253 . 3837227
. 7227461 . 9263767
Femal e | 53 . 7169811 . 0624683 . 4547763
. 5916293 . 842333
_________ o o o o o o o e e o o e e e e e e e e e e e e e e e e e e e e e e m e mm e e =
conbi ned | 110 L1727273 . 0401396 . 4209882
. 6931718 . 8522827
_________ o o o o o o o e e o o e e e e e e e e e e e e e e e e e e e e e e m e mm e e =
diff | . 1075803 . 0800368
-. 0510665 . 2662271

diff = nean(Male) - nean(Fenal e)

t = 1. 3441
Ho: diff =0 degr ees
of freedom = 108
Ha: diff <O Ha: diff '=0
Ha: diff >0
Pr(T <t) = 0.9091 Pr(|T|] > |t|]) = 0.1817

Pr(T >t) = 0.0909
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Appendix IV: Photos Showing the Current Solid WasteManagement Situation

in Njombe Town Council

Open waste disposal at Matalawe Street

Mgendela refuse bay (High density)
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Refuse bav in High densitv - Idundilanga street Refuse bav in low densitv street - Kambarage

Melinze street refuse bay (High density area) Posta kati street open pile (High density area)
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Kwivaha Street open pile (high density

NHC Street dumping along the valley - near water

stream (High density area)

Main dumping site - Maheve
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Appendix V: Njombe Town Council Map
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