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Abstract

One o f  the key prob lems  that Kenya and most other  developing 

count r i e s  have in common is the high populat ion growth- rate ,  which 

has become  an impediment  to growth and led to poverty-  r idden slum 

ci t ies .  “ This  is threat  to development  s ince  the populat ion growth rate 

o f  3 percent  is higher  than the economic  growth o f  about  2.6 percent  

recorded last yea r , ” accord ing  to r eproduc t ive  health exper t s  (Daily  

N a t io n , June 28, 2010,  p 17). Most  informal  developments  in the area 

o f  s tudy,  as is the case in s imi lar  areas,  included il legal extens ions  

and high rise bui ld ings  that  at t racted a large a popula t ion.  This 

increased populat ion out reached the inf ras t ruc ture ,  leading to burst  

severs ,  heaps o f  uncol l ec ted garbage,  wa ter  rat ioning and over loaded 

t rans formers .

This s tudy focused on i ssues sur rounding  solid waste management  

services .  The study endeavored  to invest igate  how the concent ra t ion of  

people  wi th thei r  myr iad act ivi t ies ,  and the densi t ies  o f  bui ldings 

impacted on sol id waste  management  in a social  envi ronment .  It also 

of fered sugges t ion on ways  resolve re la ted problem issues.  The study 

area was one of  N a i r o b i ’s densely populated and low-income 

ne ighbourhood o f  Kawangware .  The ne ighbourhood is located 12 km 

to the west  of  the C i t y ’s CBD.  Kawangware  borders the high- income 

res ident i a l  area o f  Lavington to the west ,  Nairobi  River to the north 

and Ri ruta  Satel l i te  to the south

The s tudy documented real  cases wi thin the study area and elsewhere,  

on how solid waste,  par t i cu la r ly  from household,  is managed.  The 

methodology  used in the study largely involved sourc ing and 

ana lyz ing  data and informat ion from the s tudy area,  l ibrar ies  and past  

r e sea rches ,  on solid was te  management  and related issues.  Primary 

data was  acqui red through reconnai ssance  survey,  personal  

observa t ions ,  ques t i onna i r es ,  maps and interviews.  Lack of
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suf f i c i en t ly  documented informat ion in the field was a major  drawback

as regards  secondary data  acquis i t ion.

The uni t s  o f  observat ion for solid waste management  in Kawangware  

inc luded res idents  and the i r  homes in the bui l t -up envi ronment .  The 

sample s ize was selected randomly from res ident ial  c lus ters  that  make 

up the ne ighbourhood.  The analysis  of  the pr imary and secondary data 

and informat ion obta ined helped in the bet ter  unders tanding of  the 

exi s t ing s tate o f  affai rs  on solid waste management .

The s tudy es tabl i shed that  poor solid was te  management  in the area 

was not  only a resul t  o f  habi ta t ion dens i f i ca t ion but of  o ther  factors 

such as inef fec t iveness  o f  services  provider s  and indi f ference among 

many res ident s  espec ia l l y  in poor  ne ighbourhood.  Most people  from 

such ne ighbouhoods  were  found to be more concerned about  their  

basic survival  to give needed a t t ent ion to s tandard sol id waste 

handl ing  measure.  The study recommenda t ions  included strict  

en fo rcement  of  local au thor i t y  planning by- laws,  par t i cular ly  to ensure 

that  deve lopment s  are done  in right  p laces  and within set  s tandards  

that  t ake inf ras t ruc tura l  services  such as roads,  sewerage  and waste 

handl ing into cons ide ra t i on .  Developers  would,  for example,  be 

obl iged to reserve a s i te  for the waste col lect ion within compounds  

and local i t i es .  The local  author i t i es  would  also be expected to play 

thei r  full  part  in f ac i l i t a t ing an ef fect ive  waste  handl ing service.

IV



Acknowledgement

The au t ho r  wishes  to acknowledge  the cont r ibut ions  o f  various 

i nd iv idua l s  who helped in the success ful  comple t ion o f  this  study. 

Foremos t  among them are the course  ins t ructors ,  Dr.  G.Ngugi ,  

Dr .A.M.Mwaura  and Dr .S.V.Obiero :  They gave invaluable  guidance 

dur ing the durat ion o f  the study.  Thanks  also go to fel low s tudents,  

for the i r  wor thy con t r ibu t ion  to the study,  the research ass i s tant s  and 

many f r i ends  from the s tudy area who helped in data col lec t ion;  the 

research ass i s tant  and knowledgeable  f r i ends  who rendered varied 

services  inc luding data analys i s ;  and to Miss Jane N.Gichohi  who 

typed the report .

v



T ab l e  o f  C o n t e n t s

Declaration........................................................................................................................ i

Dedication........................................................................................................................ ii

Abstract........................................................................................................................... iii

Acknowledgement .......................................................................................................... iv

Table of Contents.............................................................................................................. v

List of Appendices.......................................................................................................... vi

List of M aps................................................................................................................... vii

List of Figures...............................................................................................................viii

List of Plates ................................................................................................................... ix

Satellite Images................................................................................................................. x

ACRONYMS AND ABBREVIATIONS...................................................................... xi

CHAPTER ONE: INTRODUCTION

1.0 Introduction...............................................................................................................1

1.2 Problem Statement..................................................................................................... 6

1.2.1 Research Questions...................................................................................10

1.2.2 Objectives of the S tudy.............................................................................10

1.2.3 Hypothesis ............................................................................................... 11

1.3 Justification and Significant of the Study ............................................................. 11

1.4 Scope of the Study....................................................................................................14

1.5 Limitations to the Study............................................................................................14

1.6 Assumptions of the Study......................................................................................... 15

1.7 Methodology.......................... ................................................................................. 15

1.7.1 Reconnaissance survey..............................................................................16

1.7.2 Data Collection Instrument.......................................................................16

1.7.3 Data Collection Techniques.......................................................................16

vi



1.7.3 Sampling...................................................................................................18

1.7.4 Data Analysis Techniques........................................................................ 18

1.8 Definition of Terms and Concepts........................................................................19

CHAPTER TWO: LITERATURE REVIEW

2.0 Introductions.............................................................................................................26

2.1 Global View on Waste in Urban Areas .................................................................. 27

2.1.1 Waste Handling as a Growing Problem................................................... 27

2.1.2 Increasing Waste Handling Costs.............................................................28

2.1.3 Local and Appropriate Technologies.......................................................28

2.1.4 Private Service Waste Disposal Provider................................................ 29

2.1.5 Waste Recycling and Reuse.....................................................................29

2.1.6 National and Local policy on Solid waste Management ........................30

2.2 Overview of Solid Waste Management in Developing Countries.......................... 31

2.3 Overview of Solid Waste Management in Nairobi................................................. 35

2.4 Solid Waste Management Problem/Best Practices................................................ 38

2.4.1 Public Attitude .......................................................................................... 38

2.4.2 User Co-operation in Municipal Waste Collection.................................39

2.4.3 Solid Waste Collection ............................................................................ 39

2.4.4 Cities With Inadequate Provision for MSWM - Waste Collection and

Disposal ............................................................................................................. 40

2.4.5 Minimizing Wastes................................................................................... 43

2.4.6 Examples of Countries With Best Practices............................................ 43

2.5 Pollution as a Result of Solid Household Waste.....................................................45

CHAPTER THREE: BACKGROUND TO THE STUDY AREA

3.0 Introduction.............................................................................................................. 47

3.1 Geographic Location of the Study.......................................................................... 48

3.2 History of Development o f Kawangware................................................................ 48

3.3 Physical Nature and Environment of Kawangware.................................................51

vii



3.4 Population and Demographic Trends for Kawangware..........................................53

3.5 State of Land-use and Physical Development U nits...............................................54

3.5.1 Housing..................................................................................................... 54

3.5.2 Densities ................................................................................................... 55

3.5.3 Accessibility.............................................................................................. 55

3.5.4 Plot S ize .................................................................................................... 55

3.5.5 Settlement.................................................................................................. 56

3.5.6 Characteristics of Clusters....................................................................... 57

3.6 Institutional, Legal and Financial Framework for MSWM ...................................61

3.6.1 Legal and Policy Framework...................................................................61

3.6.2 Environmental Pollution and Waste Management .................................65

3.6.3 Government Policies and Regulation on Solid W aste............................67

3.6.4 Planning and Waste Management Requirement.....................................70

3.7 Intensification Effects in Urban Areas....................................................................71

3.7.1 Human Factors.......................................................................................... 71

3.7.2 Social Factors............................................................................................ 71

3.7.3 Housing .................................................................................................... 72

3.7.4 Economic Status .......................................................................................73

3.7.5 Political Institutions ................................................................................ 74

3.7.6 Other Social and Environmental Factors..................................................74

3.8 Planning Implication on Urban Space .................................................................... 77

3.8.1 Standard and Urban Planning ................................................................. 78

3.8.2 Planning and Design ............................................................................... 79

3.8.3 Urban Construction...................................................................................80

3.8.4 Other Regulations for Urban Structures................................................... 80

viii



CHAPTER FOUR: A SYNTHESIS OF RESEARCH FINDINGS

4.0 Introduction.............................................................................................................. 81

4.1 Plot Sizes...................................................................................................... 83

4.1.1 Household/Dwel lings............................................................................... 84

4.1.2 Findings .................................................................................................... 88

4.2 Solid Waste Management.........................................................................................94

4.2.1 Solid Waste Seneration ........................................................................... 94

4.2.2 Waste Storage ...........................................................................................96

4.2.3 Solid Waste Collection ............................................................................ 97

4.2.4 Waste Disposal Methods ......................................................................... 97

4.2.5 Waste Transfer..........................................................................................97

4.2.6 Recycling/Resource Recovery.................................................................98

4.3 Conceptual Framework...........................................................................................113

CHAPTER FIVE: CONCLUSION AND RECOMMENDATIONS

5.0 Conclusions..............................................................................................................116

5.1 Recommendations....................................................................................................118

5.1.1 Local Level ............................................................................................118

5.1.2 (Neighbourhood) Transfer Station......................................................... 118

5.1.3 Waste Minimization................................................................................. 118

5.1.4 MSWM Focus on Disposal.....................................................................118

5.1.5 Awareness Creation.................................................................................118

5.2 Local authority Level............................................................................................ 119

5.2.1 Plan of Action ......................................................................................... 119

5.2.2 MSWM Recycling..................................................................................119

5.2.3 Waste Minimization................................................................................119

5.2.4 MSWM Authority ..................................................................................120

5.3 National level..........................................................................................................120

ix



5.3.1 Master Plan ...................................................................................................120

5.3.2 Modernizing MSWM Technology.............................................................120

5.3.3 Promoting Waste Recycling/Reuse............................................................121

5.3.4 Private Sector/Community Involvement ..................................................121

REFERENCES ..................................................................................................... 124

x



L ktof Appendices

Appendices I Summary of data analysis................................................ 127

Appendices II: Sample questionnaire....................................................... 131

xi



List o f Mops

Map 3.1 Kawangare Study Area in Relation to Nairobi City Centre and

other Suburb.......................................................................................................... 36
Map 3.2 Kawagware Neighourhood (clusters).........................................................57



List of Figures

Figure 4.1: A five storey residential development........................................................... 86

Figure 4.2: A plot o f Va acre with an approximate population o f250 residents.......... 87



List o f Plates

Plate 4.1 Space Use Within Plots................................................................................. 103

Plate 4.2 Concentrated Neighborhood ........................................................................ 103

Plate 4.3 Littered Streets in Concentrated Neighborhoods......................................... 104

Plate 4.4 Development disregards Planning by-laws....................................................104

Plate 4.5 Garbage Heaps Blocking Roads ................................................................... 105

Plate 4.6 Garbage in the middle of road....................................................................... 105

Plate 4.7 Waste-Clogged Drainage Channel................................................................106

Plate 4.8 Pigs Scavenging from Clogged drainage channels......................................106

Plate 4.9 ‘Unsubdivided’ land for Waste Management............................................... 107

Plate 4.10 Open Spaces as Potential Collection Point................................................. 107

Plate 4.11 Burning of Waste as a Means of Disposal ................................................ 108

Plate 4.12 Garbage heaps Bum ‘At Every Comer’ .....................................................108

Plate 4.13 Incomplete Developments used for Waste Disposal .................................109

Plate 4.14 Undesignated Waste Collection and Burning Point...................................109

Plate 4.15 Hawking Block Street Pavement and the Street .......................................110

Plate 4.16 Hawking Spill Over Littered Street.............................................................110

Plate 4.17 Vacant Plots Used for Waste Disposal......................................................  111

Plate 4.18 Roadside Plots and Drainage Channels .....................................................111

Plate 4.19 Waste Left to Rote in Vacant Plot .............................................................112

Plate 4.20 Waste-Littered Roadside ...........................................................................112

xiv



SateUIHe Images

Landsat image 3.1 Kawagware Neighbourhood 56

xv



ACRONYM S AND ABBREVIATIONS

MSW - Municipal Solid waste

MSWM - Municipal Solid Waste Management

CUN - Clean up Nairobi

NCC - Nairobi City Council

MYSA - Mathare Youth Sports Association

FSDA - Foundation for Sustainable Development Africa

CBO - Community Based Organization

NGO - Non Governmental Organization

NIMBY - Not-in-My-Backyard

MLG - Ministry of Local Government

MCI - Ministry of Commerce and Industry

MENR - Ministry of Environment and Natural 

Resources

XVI



CHAPTER ONE:

INTRODUCTION

1.0  I n t r o d u c t i o n

Urban areas  hold the most  promising oppor tuni t i es  for social  and 

economi c  progress  and envi ronmenta l  improvement  both at the local, 

nat ional  and global  levels.  They are areas  with re la t ively high 

popula t ion  densi t ies  and where people mainly deal with non- 

agr i cul tura l  act ivi t ies  such as high yield manufactur ing,  commercial  

and se r v i ces  del ivery (e g. adminis t ra t ion) .

Rapid urbanizat ion in Kenya has led to an equival ent  rate o f  

concent ra t ion  o f  bu i l t - env i ronment s  and thei r  inhabi tants .  This  has 

often impacted adverse ly on the buil t  env i ronment  in di f ferent  ways. 

Inf ras t ruc tura l  and o the r  publ ic  services  such as roads,  sewerage,  

sani t a t ion and waste disposal  have been overs t re tched or  in some 

ins tances  col lapsed.  In some resident ial  ne ighborhoods ,  for example,  

the management  o f  sol id  waste genera ted  by the res idents  as a result 

o f  human concent ra t ions  has degenera ted into a crisis.  Thi s  cri t ical  

condi t ion  is charac t e r i zed  by the poor  waste s torage,  col lect ion,  

t r anspor ta t ion  and di sposal .  Al though populat ion densi t i es  o f  a 

local i ty had a bear ing on this problem,  how waste was managed within 

the space  avai lable was also among the de termining factors  towards  

bet ter  waste handl ing.  This study,  for example found waste 

management  was bet ter  in compounds  where  a par t i cular  si te was set  

aside for  waste co l l ec t ion  before it was t ranspor ted for disposal .

Just  over  a ha l f  o f  the wor ld  populat ion o f  six bi l l ion people  l ived in 

urban areas  by the end o f  the first  decade o f  the 2 1 *' century.  The 

urban popula t ion  was p ro j ec t ed  to grow from 2.86 bil l ion in 2000 to
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4.98 bi l l ion by 2030 when about  60% o f  the world populat ion will be 

expec t ed  to live in ci t ies  (Nat ional  Research Counci l ,  2002).

That  high f igure o f  urban popula t ion,  its consumpt ion  pat terns  and its 

economic  act ivi t ies  will have  a cor respondingly  heavy demand on the 

env i ronment  in terms o f  resource  consumpt ion  and waste discharge.

Most  urban set t l ements  such as the one used for this s tudy,  lacked 

p h y s i c a l  in f r a s t r u c t u r a l  s e r v i c e s  or, i f  t h e y  we r e  t he r e ,  t h e y  wer e  

i nadequa te  or in poor  condi t ion.  Solid waste  management  was one o f  

such services  that  r ece ived lit t le or  no at tent ion from local 

governments .  In Nai robi  for example,  sol id waste management  had 

been the domain o f  Nai robi  City Counci l  (NCC).  Nairobi  Ci ty Counci l  

had been able to col lect  only 400 tonnes  o f  solid waste out  o f  800-

1,000 tonnes  generated.  Most  o f  the remain ing  sol id waste was what 

was seen in garbage heaps  around ne ighbourhoods .  Most  of  the 

r emain ing  solid waste was what was seen in garbage heaps  around 

ne ighbourhoods .  It should  be noted that  Nairobi  City Counci l  had,  

towards  the t ime o f  the end of  this s tudy launched its Sol id Waste 

Management  Plan that  was expected to enhance eff iciency in the 

c o l l e c t i o n  and d i s p o s a l  o f  wa s t e .  T h e  p l a n  e n v i s a g e d  “ s e e k i n g  safe  

disposal  o f  res idue waste ,  replacing current  disposal  s i t e s ” (The 

S ta n d a r d , July 15, 2010).

The s tudy observed that  mismanaged sol id waste col lect ion and 

disposal  therefore  cont r ibuted  to envi ronmenta l  pol lut ion while 

endanger ing  the heal th o f  the society.  Problems involved in the 

genera t i on ,  col lect ion and disposal  o f  waste is probably the most  

immedia te  in terms o f  d i rec t  envi ronmenta l  impact  on everyday lives. 

Genera t ion  and disposal  o f  sol id waste has  far reaching effects  on e.g. 

water  and air qual i ty,  on landfi l l  si tes and numbers  on recycl ing 

p rogr ammes  and on every p e r s o n ’s tax bill  hence being a big issue in
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many munic ipal i t i es .  The  waste therefore  needed proper management  

right f rom the source to its disposal  or o the r  processes .

Random dumping or di sposal  o f  sol id wastes in drains ,  rivers,  

wa terways  and other  informal  s i tes  aggravates  pol lu t ion o f  

underground  water a round households .  Food-crops  grown o f f  pol luted 

rivers or  f i sh-catch from pol luted f i shing points ,  poses a heal th risk to 

the consumers .  The problem is fur ther  compl icated by rapid 

urbaniza t i on as well as poor  service del ivery and fai lure in the 

en fo rcement  of  re levant  regulat ions  through “inept i tude  and 

neg l igence  of  local au thor i t i es  ent rus ted with the responsibi l i ty o f  

ensur ing o rde r” (Ol ima,  undated) .

Obudho (1989)  states:  “ For the past  three decades ,  urban populat ion in 

Kenya has  grown t r emendous ly  within a range  o f  6.5 to 7.5 percent  per 

annum.  Since 1962, the total  share o f  urban populat ion has increased 

from 7-8% to over  16% in 1987. A great  propor t ion o f  that  urban 

g r o w t h  was accounted for  by rural - to-  urban migrat ion as opposed to 

natural  increase.  T h a t  r u r a l - u r b a n  e x o d u s  i n d i c a t e d  a s i g n i f i c a n t  

movement  o f  labour force from subs i s t ence  agr icul ture-based economy 

to the more at t ract ive oppor tun i t i e s  of fered in a budding,  commercial  

and serv ice -based  economy in towns.

On the other  hand,  the high rates o f  urban growth cont inued to add 

s t r a i n  on  h o u s i n g  and other  b a s i c  s e r v i c e s  and f a c i l i t i e s  in urban  

areas.  Consequent ly,  increased inhabi tant s  of  Kenyan towns  lived 

and worked  within a bui l t  envi ronment  that  had developed at a s lower 

pace to comfor tably accommoda te  the new town dwellers.  Most  of  the 

new' inhabi tant s  were addi t ional ly,  in cul tural ,  psychological  and 

f inancial  shock in the new envi ronment .

Mani f es t a t ions  o f  urbanizat ion growth rates  that outpaced those o f  

economi c  development  include high popula t ion densi t ies  in informal
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se t t l ement s ,  poverty,  s t r a ined  services ,  envi ronmenta l  pol lut ion,  

conf l i c t s  and other  re la ted problems.  High densi t ies  for i n s t a n c e ,  

have been associated with psychologica l  s t ress and when these are 

t rans la t ed  into human act ivi t ies ;  they lead to host i l i ty and even

conf l i c t s  among res idents  (Ekis t ics ,  1975).

Envi ronmenta l  qual i ty o f  an area depends  mainly on how well  the land 

ut i l i za t ion is under t aken.  If  there is over-use of  land,  through 

c rowding  o f  resident ial  houses ,  for example ,  there would be l imited 

space for waste management  and envi ronmenta l  qual i ty would be 

lowered from scat tered heaps  o f  uncol l ec ted solid waste.

An e labora te  approach would be needed in sol id waste management  so 

as to safeguard human heal th and prevent  envi ronmental  pol lut ion.  

Household  waste therefore ,  has to be deal t  with,  r ight  from the source 

because  it const i tutes  a s igni f icant  percentage  o f  sol id waste generated 

in urban areas.

Past r esearches  on the s tudy area indicate  that  European Communi ty 

(EC) had ini t ia ted an upgrading  scheme that  was expected to provide 

solut ion to poor waste management  there,  though lit t le came out  of  it. 

The scheme  only managed to create communal  dumping point s ,  which 

with t ime  were g rabbed by land specula tors .  The col lect ion and 

disposal  o f  sol id waste remained a problem for many Kawangware  

dwel lers  who jus t  had to dump thei r  house-hold  waste along roads,  in

dra inage  channel  and in o the r  unauthor ized  points.

This  s tudy at t empted to invest igate  the effects o f  populat ion 

dens i f i ca t ion  on sol id  waste management  in Kawangware  

ne ighborhood  with an aim to recommend bet ter  ways of  revers ing the 

de t e r io ra t i ng  state o f  waste  handl ing.  The study area is in a low- 

income res ident ial  ne ighborhood  to west  o f  Nairobi  CBD. It borders
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the Lavington h igh- income resident ial  area to the west,  Nai robi  River 

to the north and the mixed-c lass  Riruta Satel l i te  to the south.  The 

units o f  observat ion,  as far as sol id waste  is concerned,  included 

households  and fac i l i t ies  in the Kawangware  neighborhood

O r g a n i z a t i o n  of  the S tudy

T h e  s t u d y  is d i v i d e d  i n t o  f i ve  c h a p t e r s .  C h a p t e r  o n e  is i n t r o d u c t o r y  

and s tar t s  with a b r i e f  descr ip t ion of  sol id  waste management ,  why it 

was a major  concern in urban resident ial  neighborhoods  and why this 

study is necessary for the study area

A sect ion on the s t a t ement  o f  the problem explains  the problems  to be 

i n v e s t i g a t e d ,  and  g i v e s  a s h o r t  b a c k g r o u n d  to the  p r o b l e m  a r e a s .  T h i s  

is fo l l owed by an ove rv i ew o f  researches  done in the related field,  the 

j u s t i f i ca t i on  and objec t ive  o f  the study,  ques t ions  to be answered and 

the methodology on how the study was conducted.

Chapter  two covers  the l i tera ture  review on related researches  and how 

o t h e r  c o u n t r i e s  h a n d l e d  t h e  i s s u e s  o f  s o l i d  w a s t e  m a n a g e m e n t .

Chapter  three gives the background of  the study area and its current  

status.  It also explores  the impl ica t ion o f  exist ing legal  and 

ins t i tu t ional  f ramework in respect  to sol id w aste management  in urban

areas.

Chapter  four  deals with data f indings and analysis while chapte r  five 

c o v e r s  c o n c l u s i o n  and  r e c o m m e n d a t i o n s .
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1.2 P r o b l e m  S t a t e m e n t

The prob lems  sur rounding  solid waste management  is not  unique to 

any par t  o f  the world Ki rov  (1971)  aff i rms that  it is indeed a problem,  

o f  wor ldwide  concern.  The  problem is worse  in urban areas in Africa 

and in o the r  developing count r ies  where it is a major  threat  to public 

heal th and to the envi ronment .  In Kenya,  the management  o f  solid 

waste in urban areas has of ten received minimum at tent ion or none at 

all. The  evidence is heaps  o f  s t ink ing  garbage especial ly  in 

res ident ial  areas.

Largely because  solid waste  management  is a cost ly service to ensure,  

and which typical ly absorbs  a large propor t ion o f  a municipal  city 

opera t ing  budget ,  the serv ice  is often inadequate  in Nai robi ,  where 

large par t s  o f  the city receive i r regular  at tent ion or none.  Future 

demands  are cer tainly to rise as ci ty res idents  mul t iply and 

commerc i a l ,  indust r ial  and service sectors  expand.  It is imperat ive 

that  measures  towards  be t t e r  and effect ive solid waste management  

should be ins t i tuted to meet  changing needs  (Liyai ,  1988).

As s tated above,  the p rob lem of  solid waste  management  is acute in 

low- and middle - income urban resident ial  ne ighborhoods .  It has also 

been noted that the amount  o f  waste generated in these areas cont inues  

to increase  not only in t erms of  ki lograms per  person per day but also 

in volume.  Moreover ,  the volume of  waste  is increas ing at an even 

grea ter  rate o f  about  25 percent  per annum,  thus posing an even a 

grea ter  problem in its management  as the populat ion in these  already 

densely popula ted areas grew exponent i a l ly .  The populat ion growth 

rate exceeded  the budgetary  capaci ty of  local  authori t ies  to adequately 

provide  housing,  water ,  roads,  waste disposal  and o ther  services.  

These  i ssues  charac te r i zed  the study area,  which is a low-income 

res ident i a l  ne ighborhood with high popula t ion densi t ies.

6



Solid waste  management  is associated with the control  o f  generat ion,  

s torage,  col lec t ion,  t r ans fe r  and disposal  o f  sol id wastes in a manner  

that  is in accordance with the best  pr inc iples  o f  publ ic  health,  

economi cs ,  engineer ing ,  conserva t ion ,  aes thet ics  and other 

env i ronmenta l  cons ide ra t i ons  and which is also responsive  to public 

a t t i t u d e s .  T h i s  i dea l  w a s t e  c o n t r o l ,  ( L i y a i ,  1988)  adds ,  i n v o l v e s  all  

admini s t r a t ive ,  f inancial ,  legal ,  p lanning and engineer ing funct ions  to 

help su rmoun t  a whole spect rum o f  prob lems  encountered in solid 

waste management .

Increases  in the volume o f  urban waste  are due pr incipal ly to 

i n c r e a s i n g l y  a f f l u e n t  l i f e s t y l e s ,  r a t h e r  t h a n  u r ban  g r o w t h .  D u r i n g  the  

lat ter  par t  o f  1990’s annual  waste product ion ranged between 300-800 

kg per  person in the more developed count r i es  and a l i t t le less than 

200 kg per  person in the least  developed count r ies ,  though the figures 

were r i s ing where the s tandard o f  l iving has risen markedly.  The 

compos i t i on  of  waste d i f fers  between high-  and low income countr ies  

with more  o f  the former  ef fect ing both r ecycl ing and commercial  reuse 

o f  sol id waste.  Fur ther  in developing count r ies ,  “The hazardous  

h o u s e h o l d  wa s t e  a nd  w a s t e s  f rom s ma l l  i n d u s t r i e s  a n d  m e d i c a l  c l i n i c s  

also con t inues  to i nc re as e” (World o f  Urban Cit ies -  Habi tat ,  2003).

Largely due  to the high cost  o f  municipal  sol id waste services ,  service 

coverage  in ci t ies  in deve loping  count r ies  is low. As a result,  

uncont ro l l ed  dumping is widespread with resul t ing envi ronmenta l  

problems .  One solut ion commonly  proposed  is to enlist  the services 

o f  the pr iva te  sec tor  in the be l i e f  that  service  eff iciency and coverage 

would improve  and envi ronmenta l  protec t ion ensured.

The level  o f  pr ivate par t i c ipa t ion and means  to achieve its ef fect ives  

received pr ior i ty in j o i n t  ini t iat ive o f  the Swiss Agency for 

Deve lopment  and Coopera t ion (SDC),  the Urban Management  Program 

(UMP),  the World Bank and the Swiss Cent re for Development
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Coopera t i on  in Technology  and Management  (SKAT),  along with a 

host  o f  other  co l l abora t ing  external  and local support  and

organiza t i ons .

Success  in pr ivate sec tor  par t ic ipat ion has  been noted in Kenya and 

other  par ts  o f  the world.  In one such good example in Hong Kong 

provided  an incent ive for many Asian count r ies  who sought  to 

repl icate  the ini t iat ive.  The  publ i c -pr iva te  partnership programme 

ini t i a ted by the government  o f  Hong Kong and repeated e l sewhere,  

entai l ed the government  under taking to const ruct  and profi tably 

operate  a local sol id waste  t ransfer  s t a t ion,  in an exercise dubbed 

design,  bui ld,  t ransfer  ownersh i p  and opera te  (DBTO).  Ownership  was 

o f  the s tat ion was t ransfer red to interes ted part ies upon the complet ion 

o f  cons t ruc t ion  and one year  o f  sa t i s fac tory  s tar t -up operat ions.

In Kenya  much research has been done to invest igate  how sol id waste 

management  can be improved.  Syagga  (1992)  suppor t s  the 

i nvo lvement  of  the communi ty  sector  as an effect ive way o f  increasing 

access  o f  the poor  to urban services,  which in this respect ,  is waste 

disposal .  In Nai robi ,  ne ighborhood  or communi ty-based

o r g a n i z a t i o n s ,  c h a r i t i e s  a n d  other  a s s o c i a t i o n s  are already p r o v i d i n g  

many o f  the relevant  s e rv i ces  where munic ipal  services have fai led or 

are unpredic tab l e .  Syagga  fur ther  notes  that  the involvement  o f  women 

is also crucial  to the success  of  communi ty-based  sol id waste 

management .

Ques t ions  arise about  the at t i tude of  women towards sol id waste 

i s s u e s ,  t h e i r  g e n e r a l  a w a r e n e s s ,  t h e i r  c o n c e r n s  for  n e i g h b o r h o o d  

c lean l ines s ,  and how they view perceived thei r  role in sol id waste 

management  as a bus iness .  Women are the generators  of  most  of  the 

household  solid waste in Nairobi ,  and therefore  thei r  involvement  in 

waste management  as a duty or a prof i t able  under taking,  would be a
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major  ent ry  to communi ty-based  solid waste  management  (Syagga,

1992).

This  s tudy cont r ibutes  to the research on problems sur rounding solid 

waste col lec t ion me thods  in Nairobi  (Liyai ,  1999) by fur ther 

inves t i ga t i ng  the problem associated with space-use  within the living 

areas which is a con t r i bu t ing  factors in sol id  waste management .  This 

study notes  that waste p rocess ing  plants would  be a possible domest ic 

waste disposal  method in Nairobi  (Brown and Vicker,  1988) but 

sugges t  all process  o f  waste  generat ion from source to disposal  need 

to be inves t igated in the search for be t ter  sol id waste management  

s t ra tegies .  The study also cons ider  the research on the problem of  

w a s t e  m a n a g e m e n t  in N a i r o b i  a nd  D a n d o r a  in p a r t i c u l a r  ( M w a u r a  

1991),  and proposes  that  the aspect  o f  dens i f i ca t ion (which is detai led 

in this s tudy)  could s igni f icant ly  cont r ibute  in Mwaur a ’s and other 

s tudies  on solid waste management .

This  s tudy therefore  gave  a par t icular  at t ent ion to an invest igat ion 

on the effect  the concent ra t ion  o f  people  on solid waste management  

in an urban resident ial  ne ighborhood ,  in this case,  Kawangware.  The 

fo l l owing issues were cons ide red  in the invest igat ion:

a) The re la t ionship between dens i f i ca t ion and inadequate  solid 

waste management .

b) How plots s ize cont r ibutes  towards  inadequate sol id waste 

management .

c) The issue o f  t enureship  and its cont r ibut ion towards 

inadequate  sol id waste management .

d) How inadequate  p lanning had cont r ibuted towards inadequate  

sol id waste management  in the s tudy area.
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1.2.1 R e s e a r c h  Q u e s t io n s

The research quest ions  that  the study sought  to answer  were as 

fol lows:

a) What  relat ionship populat ion dens i f i ca t ion had towards  solid

waste  management ;

b)  H o w  had the plot  s ize  in relat ion to ground covered by bui ldings  

c o n t r i b u t e d  t o w a r d s  s o l i d  w a s t e  m a n a g e m e n t ;

c) How tenureship con t r ibute  towards  sol id  waste management ;  and

d) How pol icy gu ide l ines  and s t ra tegies  or  lack o f  them cont r ibuted 

towards  sol id waste  management  in Kawangware  neighborhood.

1.2.2 O b j e c t i v e s  o f  the S t u dy

There were a number  o f  objec t ives  of  this  study as listed below,  with 

the m a i n  goa l  b e i n g  to r e c o m m e n d  s t r a t e g i c s  a n d  p o l i c y  t o w a r d s  

sus ta inable  solid waste  management  in the urban resident ial  

ne ighbourhood  of  Kawangware:

a) To invest igate  the re la t ionship between densi f icat ion and solid 

waste  management .

b) To invest igate  the re la t ionship be tween size of  plots  and solid 

waste  management .

c) To examine the re la t ionship between tenureship and its 

c o n t r i b u t i o n  t o w a r d s  s o l i d  w a s t e  m a n a g e m e n t .

d) To propose pol i cy  guide l ines  and st rategies  towards 

improvement  o f  sol id  waste management .

The s tudy adhered to the pr inc iples  o f  sus ta inable  waste management  

s t ra t egi es  which accord ing  to (Schubeler ,  1996) include:  maximizat ion 

o f  waste  generat ion;  maximizat ion  of  waste recycl ing;  and ensur ing 

the safe and envi ronmenta l ly  sound disposal  o f  waste
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1.2.3 H y p o th e s i s

Dens i f i ca t ion  o f  res ident i a l  space never  in i t se l f  s igni f ies  inadequate  

sol id waste  management  in urban res ident ial  ne ighbourhood al though 

it may.  with other  factors ,  cont r ibute  to that  inadequacy.

1.3 J u s t i f i c a t i o n  a n d  S i g n i f i c a n t  o f  t h e  S t u d y

Kawangware  ne ighbourhood  was among the urban resident ial  

ne ighbourhoods  that were growing rapidly  with the phenomenal  

urbaniza t i on increase in Nairobi.  Services  provided were 

de te r io ra t ing  as a resul t  as did other  urban socia l -economic  problems 

such as increased cr ime rate,  poverty,  d i seases  and pol lut ion.  The 

ne ighbourhood  provided af fordable  houses  for many low- and middle-  

income earners .  The houses  ranged from numerous  unplanned 

s t ruc tures  with bare necess i ty  to a g rowing number  o f  modern 

bui ld ings .  An improvement  in infras t ructural  services  like sol id waste 

management  would help in making Kawangware  a bet ter  ne ighborhood 

in which to live. The s tudy sought  to of fer  a s tar t ing point  in the 

quest  for bet ter  handl ing  o f  waste in Kawangware and suchl ike 

ne ighbourhoods ,  through an invest igat ion o f  the re l a t ionship between 

dens i f i ca t ion  and inadequa te  methods o f  sol id  waste management .

The r i s ing demand for hous ing and space  for economic  act ivi t ies  

wi thin Kawangware  res ident ial  ne ighborhood had given added 

incent ive  for land owners  to try meet ing the demand with supply 

through the cons t ruct ion o f  mushrooming  mixed s t ruc tures  for the 

increas ing  populat ion.  Increased number  o f  inhabi tants  meant  the 

genera t ion  o f  more waste  and related problems  unless measures  are 

taken to address  the problem.  At the same time,  there appeared  to be 

a s t i f f  compet i t ion for space between res ident ial  and economic 

func t ions ,  in which bus iness  appeared to winning as informal 

bus ines ses  ‘popped up at every next  resident ial  s t ruc ture  in
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Kawangware .  That  also meant  that  more people  were ‘s q u e e z i n g ’ into 

the same land for these purposes  and consequent ly  generat ing more 

sol id waste.  The s tudy however  found the state o f  affairs  in 

Kawangware  was not hope l es s  as there was sti l l ,  for exampl e ,  some 

open spaces  where p l ann ing  code could  be enforced in any new 

d e v e l o p m e n t s .  Adherence  to p l a n n i n g  r e g u l a t i o n s  e n s u r e s  that 

fac i l i t i es  for such services  as sol id waste  management  are provided 

wi thin deve lopments  and therefore cont r ibute  in faci l i ta t ing better 

sol id was te  handl ing and c leanl iness  in the ne ighbourhood

Fur ther ,  the s tudy found that the local  author i ty had increased 

c a p a c i t y  to ac t  a g a i n s t  u n c o n t r o l l e d  c o m m e r c i a l  and r e s i d e n t i a l  

deve lopment s  that  are t aking more than their  author ized land in 

d i s regard  for spaces  p rov ided  for such o the r  services  as passageways,  

sewerage  and waste d i sposa l .  Such municipal  in t ervent ion would 

also he lp  in improving sol id  waste management  in Kawangware .

G o v e r n m e n t ’s plan unvei l ed  towards  the end of  the first decade  of  the 

century to create admini s t r a t ive  boroughs  for Nairobi  city,  of fered the 

basis for  a deeper  unders t anding  and devolved  funding o f  the service 

provis ion in such areas  as waste management ,  with the main aim to 

improve the services.  This  final goal  of  improved services 

cor r e sponded  with the broad aim o f  this  study which was also to 

con t r ibute  towards  improved services  especial ly  in respect  to 

munic ipa l  sol id waste management .

With Nai robi  River f l owing  next  to Kawangware ,  the effects  o f  

h o u s e h o l d / s o l i d  wa s t e  p o l l u t i o n  on  the  n a t u r a l  s t r e a m  w e r e  e x p l i c i t l y  

evident .  The river  was ser iously pol lu ted with solid waste from 

res ident ial  areas o f  Kawangware  and other  upst ream local i t ies.  

Scholars  had decr ied how uncont rol led se t t l ements  had been set jus t  

next  to the river and also about  the high level  of  household  waste that 

was be ing  empt ied into the water.  The l audable  effort  to c lean Nairobi
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River fur ther  down- town,  towards  the end o f  the decade appeared to 

have received  li t t le at tent ion in city ne ighbourhoods  such as 

Kawangware .  A bet ter  unders tand o f  the root  cause o f  the problem was 

needed to reduce the menace .

The government  was involv ing  local communi t i es ,  schools  and other 

i n s t i tu t ions  in a mul t i - sec tora l  envi ronmenta l  awareness  creat ion 

p rogr amme through barazas  and seminas .  That  campaign involved 

t r ee -p lan t ing  and site c lean-up to improve the envi ronment .  These 

act iv i t i es  came along with increasing societa l  preference for better 

env i ronment  and envi ronmenta l  pract ices .  Thi s  eventual ly led to the 

enac tment  o f  the Envi ronmenta l  Management  and Coordinat ion Act 

(1999)  whose  effect  was increas ingly be ing  felt vir tual ly in all aspect  

o f  societa l  endevours  (Ngugi ,  2007).

The Act  es tabl i shed the Nat ional  Envi ronmental  Management  

A u t h o r i t y  ( N E M A ) ,  w h i c h  i n t e r  a l i a s  r e q u i r e s  all  d e v e l o p m e n t s  wi th 

s igni f i cant  impacts  to the envi ronment ,  to have a pr ior  impact  

a ssessment  approval  as expla ined fur ther  in chapter  three.

The s igni f i cance  of  the s tudy lay in its search for ways to tackle 

haphazard  waste di sposal  through an env i ronmenta l l y  compl iant  solid 

waste management  for the  benefi t  o f  all s takeholders .  Among the key 

s t akeholde r s  to benef i t  from the provis ion of  bet ter  sol id waste 

management  and consequent  c l eanl iness  were households ,  

communi t i e s ,  the local g o v e r n m e n t ,  t h e  c e n t r a l  g o v e r n m e n t ,  n o n 

governmenta l  o rgan iza t i ons  and bus inesses  with a stake in bet ter  solid 

waste management .
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1.4 S c o p e  o f  t he  S t u d y

The s tudy res t r icted i t s e l f  to household waste within households  in 

Kawangware  res ident ial  ne ighbourhood,  which compr i sed the 

fo l l owing res ident ial  c lus ters :

a) Kawangware  vi l lage

b) Kanungaga  vi l lage

c) C o a s t  v i l l a g e

d) Musl im vi l lage and

e) Ga t ina  vi l lage

1.5 L i m i t a t i o n s  to t he  S t u d y

Time taken on the field was too short  for the col lect ion o f  all the 

necessary  data,  e g. data on actual assessment  of  the amount  o f  waste 

genera ted  in the area per  day.  For the same reason,  bui lding plans on 

all i ndividual  plots  could not  be obta ined,  hence the use o f  a few 

se lec ted cases to help in explaining dens i f icat ion within the plots in 

relat ion to the space left  open for solid waste handl ing.

Time l imi t  also meant  the act ivi t ies  inves t igated for sol id waste 

m a n a g e m e n t  w e r e  in h o u s e h o l d s  a n d  s o m e  c o m m e r c i a l  p r e m i s e s  whi l e  

there were  other  act ivi t i es  like educat ional  and t raining ins t i tut ions  

that  needed  invest igat ing.  There  was pra i sewor thy urban agr icul ture 

and informal  agr icul tural  act ivi t ies  next  to pol luted rivers or  in which 

pigs,  ch icken ,  goats  and cat t le ent i re ly depended on scavenging in 

rot t ing garbage  heaps,  inges t ing poisons  residues,  which was in turn 

passed on to unsuspec t ing  consumers  who are exposed to a variety o f  

heal th hazards .  There were formal bus inesses  in l icensed shops and 

informal  bus inesses  on the roadside,  on nar row al leys,  etc. ,  or well 

es t ab l i shed  business  which however  opera ted outside areas al lowed in 

zoning regulat ions .  All the above act ivi t ies  add to the urban waste-
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load that  was worth a ssess ing  but could not  all be invest igated because 

o f  the a forement ioned  l imi tat ion.

Limi ted t ime also meant minimum t ime was given for the col lect ion o f  

suf f i c i en t  secondary data  from l ibrar i es ,  for example,  whi le the 

exi s t ing researches  lacked comprehens ive  data for sol id  waste 

management  Col lect ion o f  data through ques t ionnai re  was hampered 

by re luc tance  to cooperate  among some o f  the residents  t argeted for 

interview.  At some homesteads ,  l andlords  decl ined to give 

in format ion ,  a l leging that  local author i ty  agents would use their 

r e sponses  to harass them. The study was also l imited to the meager 

funding  that  was avai lable.

1.6 A s s u m p t i o n s  o f  t he  S t u d y

a) Sol id  waste management  will cont inue  to be a major  chal l enge  in 

t h e  m a n a g e m e n t  o f  u r b a n  a r e a s  e s p e c i a l l y  in t he  d e v e l o p i n g  

count r ies  as long as intens i f icat ion within res ident ial  areas 

cont inues  wi thout  proper  planning.

b) Was te  disposal  would cont inue to be a major  problem within 

res ident ial  ne ighborhoods  in absence of  a proper  

government / l egal  cont rol  in solid waste  management .

1.7 M e t h o d o l o g y

The methodology  involved data ga ther ing  through door - to-door  

in te rv iews  with heads o f  sampled household ,  photographing  o f  

re levant  images,  random survey o f  homes t eads ,  bus inesses  and the 

open spaces ;  and data analysis  in relat ion to sol id waste 

management .
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1.7.1 R e c o n n a i s s a n c e  S u r v e y

Reconna i ssance  survey conf i rmed that the area could be s tudied by 

grouping  clusters  accord ing  to thei r  s imi lar i t i es  which resul ted  with 

three di s t inc t  c lusters  (Map3.2 ,  chapter  three) .  Cluster  A compri sed 

Kawangware ,  Coas t ,  Msa laba  which are sandwiched between Naivasha 

road and Gi tanga road and route 46 and part  o f  Musl im road Cluster  

B compr i sed  M u s l i m  vi l l age ,  Kanungaga,  Gat ina which arc between 

Nairobi  River  and Musa  Gitau road whi le  Cluster  C comprised 

Kami tha ,  Kabiro and Congo  area.

The s tudy invest igated the dis t r ibut ion o f  bui l t -up areas (compound) ,  

the n um b e r  and sizes o f  plots ,  the area occupied by the houses in 

relat ion to the remain ing  open spaces,  how each household  managed 

its waste  and how the overal l  group within the compound managed its

waste.

1.7.2 Data  C o l l e c t i on  I ns t r u m e n t

The ins t ruments  for da ta  col lect ion were observat ions  ( o f  necessary 

detai ls  that  did not  need ques t ionnai res  or  interviews to unders tand) ,  

ques t i onnai r es  (for  s t andard  data)  and informal  d i scuss ions  which 

were held where it was not  possible  to obtain informat ion in any other

way.

1.7.3 Data  C o l l e c t i on  T e c h n i q u e s  

(i)  P r i m a r y  Data

Personal Observations
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Primary data was ga thered  through di rec t  observat ion at various 

act ivi t i es  within each plot  or compound  in order  to ver i fy and 

comprehend  the sources  o f  sol id waste generated,  s torage  and

disposal .

Ques t i o  nna i re

Ques t ionna i res  were prepa red  and di s t r ibu ted  to help in obtaining 

informat ion  or data that  could  help explain reasons behind inadequate  

solid waste  management  in the study area.  Some o f  the ques t ions  in 

the ques t i onnai r e  asked how one handled the waste wi thin his /her  

ter r i tory (household  or compound) .  This method also helped in get t ing 

c loser  to the respondent s ,  hence enhancing  the abil i ty to unders tand 

the t e n a n t s ’ and o w n e r ’s a t t i tude to sol id waste management  and how 

they v i ewed  each other  in relat ion to waste handl ing for the benefi t  o f  

the s tudy.

I n te r v i e w s  and I n f o r ma l  Di scuss i ons

O r g a n i z e d  i n t e r v i e w s  a n d  i n f o r ma l  d i s c u s s i o n s  wer e  h e l d  wi th 

household  and bus iness  owners to help in fi l l ing in any gaps in 

informat ion  that could not  be captured well  in the quest ionnai res .  

Impromptu  di scuss ions  and informal interviews were also held with 

small  o rgan ized  groups  o f  res idents  who could not be reached with 

ques t i onnai r es  but  had va luable  informat ion for the study.

(i i )  S e c o n d a r y  Data

Secondary  data was mainly  obtained f rom library mater ial  on past 

research on municipal  sol id waste management  in Kenya and other  

count r i es  and from government  document s  on pol icy i ssues  on solid 

waste management  in urban area.
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1.7.3 S a m p l i n g

Kawangware  ne ighbourhood  comprises  three  major  vi l lages  namely 

Kawangware ,  Kamitha,  and Gat ina.  This three ne ighbourhoods  guided 

the au thor  in char ac t e r i z ing  them as s tudy clusters  A.B and C as the 

c lus ters  have i ndependent  ident i t ies  and vir tual ly cover  the entire 

Kawangware  ne ighbourhood  (Map 3.2).

a study o f  individual  c lus t ers  conf i rmed the i r  dis t inct  charac ter i s t i cs  

in terms o f  house types,  access ,  plot  s i zes ,  economic  status,  nature o f  

upcoming  deve lopments ,  populat ion densi t ies ,  provis ion o f  

i n f r as t ruc ture  l ike sewer  and waste col lect ion.  Random sampl ing was 

used for  each clus ter  se l ec ted  for study interviews because it ensures 

that  e v e r y  m e m b e r  of  the p o p u l a t i o n  had an e qua l  c h a n c e  o f  being 

inc luded in the sample.  Due to time factor ,  the study conducted 

in te rv iews  on 100 randomly selected households  within each cluster.  

There fore ,  300 households  in three c lus ters  were selected for study 

in te rv iews  (See appendix  I) from approximate ly  48,000 households  

that  are wi thin the var ious  compounds  in three clusters  that  covered 

the whore  neighbourhood.

1.7.4 Data  A na l ys i s  T e c h n i q u e s

The col l ec ted  data was subjec ted to a s imple  data analysis  t echnique 

using graphs ,  tables,  p h o t o g r a p h s  and p e r c e n t a g e s  wi th t h e  aid of  

s tat i s t ical  package for social  scient i s t s  (SPSS) .  A cross tabulat ion o f  

the data was under taken to examine  issues  related to objec t ives  of  the 

study o f  the ne ighborhood.  The analysis  o f  both the quant i t a t ive  data 

co l l ec ted  was presented  using simple frequency di s t r ibut ion and 

analyt ica l  tables while the analysis  o f  the quant i ta t ive  data col lected 

was p resen t ed  by use o f  maps,  plans,  ske t ches  and photographs .  The 

overal l  informat ion and f indings are final ly in terpre ted and
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syn thes i zed  to help in formulat ing proposa l s ,  policy recommendat ion 

& s t r a t eg i es  for adequate  sol id waste management .

1.8 D e f i n i t i o n s  o f  T e r m s  and  C o n c e p t s .

D e n s i f i c a t i o n :  ‘De n s i t y ’ in Lynch and Rodwins  view, is expressed

e i ther  as a s ingle measure  or  range o f  measures  that have to do with 

compac t ion  of  people,  faci l i t ies ,  and veh ic l es  per unit o f  space (see 

also dens i t y ,  which accord ing  New York City Regulat ion handbook 

(www nyc .gov>NYC Depar tment  o f  City Planning) ,  refers  to the 

intens i ty o f  deve lopment  within a zon ing  district .  In residence 

dis t r ic t s ,  densi ty is genera l l y  measured by the maximum number  o f  

dwel l ing  uni ts  permi t t ed  on a zoning lot. The  maximum number  o f  

units is calcula ted by dividing the maximum resident ial  f loor  area 

permi t t ed  on a zoning lot  by the appl icable  factor  for each zoning 

dist r ict .

E mi s s i o n :  One or  more subs tances  released to the water ,  air or soil in 

the natural  envi ronment .  See also envi ronmenta l  release,  pol lut ion 

and env i ronmenta l  i n t e rvent ion  *

E n v i r o n m e n t  : Sur roundings  in which an organizat ion operates ,

i nc luding  air,  water ,  land,  natural  resources ,  flora,  fauna,  humans ,  and 

their  inte r re l a t ions .  Thi s  def ini t ion ex tends  the view from a company 

focus to the global  system *

E n v i r o n m e n t a l  A spe c t s :  Elements  o f  an o rgan iza t i on 's act ivi t ies,

p r o d u c t s  o r  s e r v i c e s  w h i c h  can i n t e r a c t  wi t h  t he  e n v i r o n m e n t  ( I SO 

1 4 0 0 4 ). A s igni f icant  envi ronmenta l  aspect  is an envi ronmenta l  aspect  

which has  or can have a s igni f icant  envi ronmenta l  impact .  See also 

envi ronmenta l  in t e rvent ions ,  envi ronmenta l  problem *
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E n v i r o n m e n t a l  Ef fect :  Any direct  o r  indirect  impingement  o f

act i v i t i es ,  products  and services  o f  an organ izat ion upon the 

env i ronment ,  whether  adverse  or benef ic ia l .  An envi ronmenta l  effect  

is the consequence  o f  an env i ronmenta l  intervent ion in an 

envi ronmenta l  system See also envi ronmenta l  impact ,  envi ronmenta l  

p r o b l e m . *

Envi ronmenta l  Effects  Ev a l u a t i o n :  A document ed  

env i ronmenta l  s igni f i cance  o f  the ef fect  o f  

ac t i v i t i es ,  products  and services  (exi s t ing and 

e n v i r o n m e n t . *

evaluat ion o f  the 

an o rg a n i za t i on 's 

planned)  upon the

E n v i r o n m e n t a l  Impact:  Any change to the envi ronment ,  whether

a d v e r s e  o r  b e n e f i c i a l ,  w h o l l y  o r  p a r t i a l l y  r e s u l t i n g  f r o m  an 

o r g a n iz a t i o n 's act ivi t ies ,  p roduct s  or services .  An envi ronmenta l  

impact  addresses  an env i ro nm en ta l p r o b l e m. Also see envi ronmental

effect .  *

E n v i r o n m e n t a l  I n t e r v e n t i o n :  Exchange  between the economy

and the envi ronment  inc luding  resource ext ract ion,  emiss ions  to the 

air,  water ,  or soi l ,  and aspect s  o f  land use.  If  resource ext ract ion is 

exc luded ,  the term used in this  case is envi ronmenta l  r e l ease . See also 

emiss ion  and po l l u t i on .*

E n v i r o n m e n t a l  I ssue:  A point  or  mat ter  o f  discussion,  debate,  or 

di spute  o f  an o rgan i za t i on 's e nv i ronmental a spec t s .*

E n v i r o n m e n t a l  Ma n ag e m e n t :  Those aspects  of  an overal l

management  funct ion ( inc luding  planning)  that  determine and lead to 

implementa t ion  o f  an envi ronmenta l  p o l i c y . See also e n v i r o n mental  

management  s y s t e m.*
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E n v i r o n m e n t a l  P r o b l e m :  An envi ronmenta l  problem is a

d e s c r i p t i o n  of  a k n o w n  p r o c e s s  w i t h i n  t h e  e n v i r o n m e n t  o r  a s t a t e  of  

the env i ronment  which has  adverse effect s  on the susta inabi l i ty  o f  the 

e nv i ronmen t  inc luding society.  They inc lude  resource consumpt ion 

and envi ronmenta l  i m p a c t s . See also env i ronmental  effects.  

env i ronmenta l  aspects  *

I n t e n s i f i c a t i o n :  This is commonly unders tood as a process  whereby,  

new bui l d i ngs  in the c i t i e s  are buil t  at h i ghe r  d e n s i t i e s ,  or v a c a n t  l and 

in urban areas is developed  and high-dens i ty  re-development  takes 

place.  Urban intens i f i cat ion is also associated with increases  in the 

amount  o f  act ivi ty that  t akes  place within ci t ies,  and what

i n c r e a s e s  in p o p u l a t i o n  d e n s i t y  a nd  the  e x t e n t  of  e c o n o m i c  and 

social  act ivi ty.

Interested Party: Individuals or groups concerned with or affected by the

environmental performance of an organization. Interested groups include those exercising 

statutory environmental control over an organization, local residents, an organization's 

investors, insurers, employees, customers and consumers, environmental interest groups 

and the general public.*

N e i g h b o r h o o d :  The neighbourhood concept have been defined (Olima, 

(undated) as physical places and a social community, having some discrete feature by 

which it can be noticed from the rest. They are a limited territory within a larger urban 

area where people inhabit dwellings and interact socially. On the other hand, 

Neighbourhood associations (NAs) are local organisations through which many 

developing countries meet their collective and individual need especially when the state 

is unable to meet its social and political obligations. Kangai ,  (1990)  defines 

ne ighborhood  as a unit or  a scheme o f  a r rangement  for a family life 

within a communi ty.
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Plot  C o v e r a g e :  Plot rat io is the a l lowable  area o f  a development  in 

relat ion to the size of  the plot  (see also lot coverage,  which is that 

port ion o f  a zoning lot which when viewed direct ly from above,  would 

be covered  by a bui ld ing  or  any part  o f  a bui lding (New York Zoning 

Book w w w . t enan t . ne t / o t he r - l aws /zomng/zon ig02  h tmI ).

Plot  R at i o :  Plot coverage  is the area cover ed  by a deve lopment  in 

relat ion to the size of  the plot  (see also,  be low,  Open Space and Open 

Space Rat io as quoted from New York Zon i ng  Regulat ion Book Open 

space is the part o f  a res ident i a l  zoning lot (which may inc lude  courts 

or yards)  that  is comple te ly  open and unobs t ruc ted and access ible  to 

and usable  by all persons  occupying dwel l ing  units on the zoning lot. 

Depending  upon the di s t r i c t ,  the amount  o f  required open space is 

de t e rmined  by the open space  ratio (descr ibed below),  minimum yard 

regula t ions  or by maximum lot coverage.  Open Space Ratio (OSR) is 

the amoun t  of  open space  (in square fee t )  requi red on a resident ial  

zoning lot  in non-contextual  dist ricts,  expressed  as a percentage  of  the 

total f loor  area on the zoning lot. For example,  i f  a bui ld ing  with

20,000 square feet  o f  f loor  area has an OSR o f  20; 4,000 square  feet 

o f  open space would be required on the zon ing  lot (0.20 x 20,000)  —  

Residual  d i scharges  o f  emiss ions  to the air or water  fol lowing 

appl i ca t ion of  emiss ion control  devices  ( EPA 1993b). See also 

env i ronmenta l  re lease  and envi ronmenta l  i n t e r ven t i on .*

Pol lu t io n :  Pol lut ion is also descr ibed as an act o f  making natural  

r e s o u r c e s  d i r t y  o r  i m p u r e  by a d d i n g  h a r m f u l  and u n p l e a s a n t  

subs tances .  It is any d i rec t  or indi rect  a l terat ions  of  the physical  

thermal  chemical  biological  or radioact ive propor t ions  o f  any part o f  

the env i ronment  by discharging,  emi t t ing or deposi t ing waste  as they 

affect  any benef icial  use adversely to cause condi t ion which is 

haza rdous  or potent ia l ly hazardous  to publ i c  health safety or  welfare 

and also to animals ,  bi rds  and plant.
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Pol l u t i on  Pr e v e nt io n :  The  use of  processes ,  pract ices ,  methods  or 

products  that  avoid,  r educe  or control  p o l l u t i o n . These may include 

recycl ing,  t reatment ,  p rocess  changes,  cont rol  mechanisms ,  eff icient  

use of  resources  and mater ia l  subst i tut ion *

R e c y c l in g :  The process  o f  reusing mater ial  for the product ion of  new 

goods  or  s e r v i c e s  on the s a m e  q u a l i t y  l e v e l .  If the q u a l i t y  o f  t he  

goods and services  produced  with recycled material  is lower ,  then the 

process  is known as down cv c l i n g . See a lso c lose- loop recycl ing and 

open- loop  recycl ing *

Solid W a s t e :  Solid product s  or  mater ia l s  disposed of  in landfi l ls,

i nc inera t ed or composted.  See also was t e . *

W a s t e :  An ou t pu t  with no marketable  value that  is

d i scharged  to the en v i r o n me n t . Normal ly the term "waste" refers 

to sol id or l iquid mater ia l s  *

Sol i d  was te  - c l a s s i f i c a t io n

Ga r ba g e :  decomposable  waste from food.

Rubbish:  non decomposable  waste ei ther  combust ib le

(such as paper ,  wood,  and c loth)  or non combust ible ,  

such as metal  glass  and ceramics  and ashes res idues  of  the 

c o m b u s t i o n  o f  sol id fuels.

M u n i c i p a l  Sol id  W a s t e :  Schube l l e r  (1996) defines

munic ipa l  sol id waste  to include refuse from household  non- 

haza rdous  solid (exc luding s ludge or  semi solid) waste from 

indust r ia l  commerci a l  and indust r ial  es tabl i shment  ( including 

non-pa thogenic  waste  from hospi ta l s ,  market-yard waste  and 

s t ree t  sweepings) .
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M uni c i pa l  So lid W a s t e  M a n a g e m e n t : Municipal  sol id  waste

management  i nvolves  planning,  forecas t ing,  organiz ing  and 

execut ion o f  the funct ions  o f  col l ec t ion  t ransfer ,  t reatment ,  

r ecyc l ing  hence recovery and disposal  o f  sol id waste 

(Schube l l e r ,  1996).

Sol i d  Was t e  D i s p os a l :  Disposal  o f  ordinary,  unwanted  and 

occas iona l ly  haza rdous  solid and semi -so l id  mater ia l s ,  resul t ing 

f rom human and animal  activit ies.

D is po s a l  M e t ho d s :  Ways or means through which sol id waste is 

d i s p o s e d  t h e s e  i n c l u d e :  l a n d f i l l ;  i n c i n e r a t i o n  o f  c o m b u s t i b l e

sol id  waste at es tabl i shed inc inerators ;  compos t ing  o f  

decomposab le  domes t i c  and agr icul tural  waste at reserved 

grounds ;  recycl ing o f  most non-decomposab le  waste;  resource 

r ecovery o f  e g., i ron,  a l u m i n u m  and copper  from separated 

waste ;  and haza rdous  waste disposal  o f  e g. po i sonous  chemicals  

at sec luded sealable  dumps.

Res our ces :  Mater ials  found in the env i ronment  that can be extracted 

from the envi ronment  in an economic process.  There are abiotic 

resources  (non- renewable )  and biot ic resources  ( renewable) .*

Reuse :  The addi t ional  use of a component ,  part,  or product  after it

has been r e m o v e d  f rom a c l e a r l y  d e f i n e d  s e r v i c e  cyc l e .  Reuse  does not  

include reformat ion.  However ,  c leaning,  repair ,  or re furbi shing may 

be done between uses *

Urban Spa c e :  This  space  is geomet r ical ly  bounded by a variety o f

e levat ions .  It is usual ly  the clear r igidi ty o f  its geomet r ical

charac te r i s t i c  and aes thet ic  qual i t ies,  which al lows us conscious ly to

perce ive  external  space as urban space (Kr i e r  R).
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CHAPTER TWO:

LITERATURE REVIEW

2 . 0  I n t r o d u c t i o n s

The rapid growth of  impover i shed  informal  set t lements  in Kenya's 

urban areas ,  o f  which Kawangware  is one  o f  the, present  a par t i cular  

cha l l enge  to MSWM. The i r  high popula t ion  density,  pover ty  and 

inadequate  infras t ructural  services  such as roads,  drains and sani tary 

fac i l i t i es ,  often exacerbat e  waste management  problems.  The  access 

o f  co l l ec t i on  vehicles  or  pushcar ts  may be diff icul t  where roads and 

footpa ths  are undeveloped  as they are in these local i t ies.  Exist ing 

drains are often c logged with waste which might have been 

con tamina t ed  with faecal  matter.  These  condi t ions  lead to 

pro l i fera t i on  of  vermin and disease  vectors  and consequent  increase in 

env i ronmenta l  and heal th risks. An unders tanding o f  the issue 

involved is necessar i ly for  the chal l enges  posed by the se t t l ement s  to 

be overcome.

Solid was te  management  encompasses  the fol lowing funct ions:

i. Col l ec t i on o f  sol id waste

ii. T r ans fe r

iii. Trea tment

iv. Recycl ing

v. Resource  recovery and

vi. Sol id  waste di sposal ,  especial ly as con 

urban households ,  is charac ter ized by a n 

as inadequate  col lec t ion and disposal  

h ighl ighted  in the chapte r  one.

cerns solid waste  from 

umber o f  p rob lems  such 

service,  as has been
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This  s tudy  as ment ioned in chapter  one,  invest igate  the ef fect s  o f  the 

c o n c e n t r a t i o n  o f  p e o p l e  on s o l i d  w a s t e  m a n a g e m e n t  in urban  

res ident ial  area, in this case Kawangware  neighbourhood,  with the 

main goal  being to con t r ibu t e  to deeper  unders tanding o f  chal l enges  

posed by sol id waste management  in Nairobi .

Li tera ture  review on MSWM in Kenya largely acknowledge the need 

for this  kind of  unders t anding.  Kori r  (1971)  concludes  that  the 

management  of  sol id waste  in Kenya of ten receive minimum at tent ion 

while Liyai  (1988) cal l s  for bet ter  and ef fect ive  waste management .  

This  ch ap te r  highl ights  l i terature on how MSWM has been handled in 

deve lop i ng  country or on what scholars  and authori t ies  s tate should 

be done towards  tackl ing the chal l enges  posed.

2.1 G l o b a l  V i e w  on W a s t e  in U r b a n  A r e a s

2.1.1 W a s t e  Handl i ng  as a Gr o w i ng  Pr ob l em

Increase in the volume o f  urban waste part ly due to increas ingly 

a f f luent  l i fes tyles ,  ra ther  than mere urban growth.  Municipal  solid 

waste product ion  therefore  cont inues  to grow both in per capi t a  and in 

overal l  terms.  In 1997,  waste product ion in Rio de Janei ro,  Brazil ,  

was 8,042 tonnes/day compared  to 6,200 tonnes/day in 1994,  despi te 

the fact  that  populat ion growth during that  period was pract ical ly 

zero.  In Norway,  waste  product ion increased by three percent  per 

annum between 1992 a n d l 9 9 6 ,  while in the USA the f igure was 4.5 

percent  per  annum for a s imi lar  per iod whi le  populat ion growth rate 

was negl ig ible .

During the latter part  o f  the I 9 9 0 ’s, annual  waste product ion ranged 

from 300-800  kg per person in the more developed count r ies  to less 

than 200kg per person in the least developed countries.  Fur thermore,
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the compos i t ion  o f  waste  di f fered be tween high and low income 

regions  with waste r ecyc l ing  and commercia l  re-use being a feature 

more common in deve loped  countr ies  than in third world nat ions 

where the management  o f  increased haza rdous  and household  waste 

and waste  from small  indus t r i es  and medical  faci l i t ies is a growing 

problem.

2.1.2 I n c r e a s in g  Was t e  H a n d l i ng  Cost s

Municipal  author i t ies  of ten spend between 20 and 30 percent  o f  their 

budgets  on c leaning and waste  disposal ,  wi th around 70 percent  going 

to t ranspor ta t ion costs.  These  cost  increase are exacerbated by poor 

garbage  vehicle  rout ing and inadequate  main tenance .  Increasing land 

pr ices  had made avai l abi l i ty  of  adequate  or sui table disposal  sites 

more d i f f i cu l t  and cost ly to acquire.  Fur thermore ,  long haulage 

d i s t ances  s igni f icant ly reduced  profi ts  for pr ivate  waste management  

companies .

Municipal  author i t ies  had become aware o f  the high costs incurred 

through inef f ic ient  col l ec t ion and disposal  o f  solid waste,  and were 

seeking more eff icient  opt ions .  More sol id waste recycl ing and 

inc inera t ion  t echno l og ies  increas ingly being avai l able  to 

munic ipa l i t i e s  and,  consequent ly ,  there was progress  in formal  solid 

waste d i sposa l  in many count r ies .

2.1.3 Loc a l  and A p p r o p r i a t e  T e c h n o l o g i e s

Despi te  many good prac t i ces  from around the world,  inef fec t ive  solid 

waste col lec t ion and disposal  prac t ices  still existed in many 

deve lop i ng  countr ies.  Donor-provided  equipment  was often 

i nappropr i a t e  to the na ture  o f  the waste handl ing,  while col lect ion 

vehic l es  were f requent ly i l l - sui ted to ex t remes  in cl imate and roads

condi t i ons ,  resul t ing in a large propor t ion o f  vehicles  being out  o f  use
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for most  o f  the t ime. Poor  handl ing and lack o f  maintenance  of  

e q u i p m e n t  and  v e h i c l e s  w a s  a m a j o r  c a u s e  of  b r e a k d o w n s .  For  

example,  Harare,  Z i mbabwe ,  reported in 1999 that only 7 o f  its fleet 

o f  90 garbage  t rucks  were  on the road due to the above factors.  

However ,  ef f ic ient  sol id waste  col lect ion and disposal  equipment  are 

inc reas ing ly  being produced  in many deve lop i ng  count r ies ,  through 

local ly developed t echnologies .  The equ ipment s  are expected to ease 

problems  in the col lect ion and disposal  o f  solid waste in these 

count r ies .

2.1.4 P r i v a te  Ser v i ce  Wa s t e  Disposa l  Pr o v i d e r .

Although the role o f  the smal l - sca le  pr iva te  waste management  sector  

was of ten underrated,  it could play an impor tant  role in a c i t y ’s 

overal l  waste  management  s t rategy if it was given a chance  and 

incent ive.  Pr ivat izat ion cont racts  and legi s lat ion should,  for example 

be f lexible  enough to permi t  the entry o f  smal l - sca le  service providers  

pa r t i cu la r ly  in lower  income  areas.  In New Delhi,  100,000-150,000 

rag p i cker s  col lected 12-15 percent  o f  the 6,000 tonnes o f  waste 

genera ted  daily by the end of  the first decade.  Rat ional i zat ion of  

waste co l l ec t ion ,  however ,  would be insuff ic ient  wi thout  enhancing 

s a n i t a r y  d i s p o s a l  c a p a c i t i e s ,  in the f o r m o f  s a n i t a r y  l a n d f i l l  sites,  

r ecycl ing  and incinerat ion plants.

2.1.5 W a s t e  Recyc l ing  and Reuse

As much as 70 percent  o f  urban sol id waste is inorganic  waste 

m a t e r i a l  in d e v e l o p i n g  r e g i o n s .  R e c y c l i n g  n o t  on l y  a v a i l s  r c c l a i m a b l e  

mater ia l s  for  prof i table  re-use  but also helps  in reducing demand for 

valuable  and scarce landfi l l  space.  As for inorganic and plast ic  waste,  

its d i sposal  at landfi l l s  grea t ly  increases g reenhouse  gas emiss ions .  In 

ci t ies  where  its use in agr icul ture  is a poss ibi l i ty ,  compos t ing  would

be a s ens ib l e  opt ion.  Signi f icant  t echnologica l  advances  in recycl ing
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have been made to al low for large scale recycled o f  mater ia l s  o f  high 

s tandard,  e g., paper  p las t i cs .  Strict  waste  disposal  regula t ions  in 

many deve loped  nat ion p l ace  limits on the degree o f  waste disposal .  

These regula t ions  l imits  include:  a total  ban on land f i l ing of

b iodegradab le  waste;  a ban on landfi l l  o f  paper ,  card and put rescent  

waste f rom municipal  sources ;  res t r ict ions  on the tonnage di sposed at 

a par t i cu la r  landf i l l ;  permi t s  for disposal  o f  b iodegradable  waste;  and 

increased the landfi l l  tax on disposal  o f  b iodegradable  material .

2.1.6 N a t i o n a l  and Local  pol i cy  on Sol id w a s t e  Ma n ag e m e n t

Local  author i t i es  often see solid waste management  as a poor  cousin 

o f  o ther  basic services ,  because  they can barely recover  operat ional  

costs.  There  is an urgent  need to increase awareness  o f  the 

impor tance  o f  sol id waste  management  and its cont r ibut ion to a 

heal thy l iving envi ronment .  National  and local governments  should 

promote  publ ic  awareness  on the issue and encourage waste producers  

to take more responsibi l i ty  for t reatment  and disposal .

An e f f i c i en t  urban sol id  waste management  service should  have 

publ ic ,  pr iva te  and communi ty  involvement ,  and al low the use o f  local 

service providers .  Indeed,  informal  s ec to r  waste recycl ing in 

deve lop i ng  count r ies  needs  more government  support .  Smal l -scale  

waste recycl ing in i t i a t ives  provide much-needed income for the urban 

poor.  Al though many count r i es  are under t ak ing  recycl ing ini t ia t ives ,  

too l i t t le a t tent ion is paid to waste minimizat ion.  A large source o f  

waste in highly indust r i a l i zed count r ies  is the market ing and 

packaging  indust r ies .  Was te  minimizat ion in these indust r ies  could 

have s igni f i cant ly  pos i t ive  impacts,  inc luding huge saving from 

reduced need for l andf i l l s ,  col lect ion vehic l es  and equipment .

However ,  such waste minimizat ion and high level o f  waste recycl ing,  

re-use and disposal  of  o rgan ic  waste would require coordina ted effort
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and p roper  moni tor ing and evaluat ion by part ies and author i t ies  

concerned.  Sui table moni tor ing and evalua t ion  indicators  that  had 

been cons idered  by European  government s  for incorpora t ion in 

nat ional  legi s lat ion include:

i. Municipal  recovery rates;

ii. Household  recycl ing rates;

iii. Household waste  composted;  and

iv. Home compost ing par t i c ipa t ion rates.

Proper  land f i l l ing management  requires  demons t ra t ing  how landfi l ls 

taxes and other  such economic  ins t ruments  can help local author i t ies  

maintain s t r ic ter  envi ronmenta l  standards.  Sol id waste management  

equ ipment  producers  need to ensure that  they produce equipment  

sui ted for  the di f fer ing needs  o f  ci t ies and local authori t ies  around the 

world.  Informat ion on good pract ices  from the informal  sol id waste 

sector  shou l d  be factored in the management  s t ra tegies  o f  ci t ies.

2 . 2  O v e r v i e w  o f  So l i d  W a s t e  M a n a g e m e n t  in D e v e l o p i n g  

C o u n t r i e s

Solid waste  management  is becoming a major  publ ic heal th and 

e n v i r o n m e n t a l  c o n c e r n  in u r b a n  a r e a s  of  m a n y  d e v e l o p i n g  c o u n t r i e s .  

In most  African count r ies ,  poor  waste management  poses a threat  to 

human heal th and to the envi ronment .  The  publ ic sector  in these 

count r i es  is unable to de l iver  waste disposal  services  ef fect ively and 

regula t ions  to al low pr iva te  par t i c ipa t ion  are nonexi s t ent  or 

insuf f i c i en t  where they exist .  Il legal dumping o f  domes t i c  and

indust r ial  waste therefore  becomes  a common practice.  Sol id waste 

management  appears  to be a mat ter  o f  low prior i ty in these count r ies  

as only l imi ted funds are commit ted for the service.  Inadequate  

funding for sol id waste management  resul t s  with poor  service 

del ivery,  degraded envi ronment  and a heal th hazard.  The problem is
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acute at the local gove rnment  level where the local taxat ion system is 

inadequa te ly  developed and,  therefore f inanc ing  for publ ic services,  

inc luding sol id waste management ,  is weak.

Improper  sol id waste management  leads to adverse envi ronmental  

impacts  such as, pol lu t ion  o f  the air and water  and the generat ion of  

g reenhouse  gases from burning landf i l l s .  Other adverse  impacts 

include heal th and safety problems such as diseases  spread by insects 

and rodent s  at t racted by garbage  heaps  and diseases  associated with 

d i f ferent  forms and pol lu t ion  Municipal  (or local)  author i t ies  

charged with responsibi l i ty  of  provid ing  municipal  sol id waste 

management  services  ( toge the r  with o ther  municipal  services )  have 

found it increas ingly d i f f i cu l t  to adequate ly  play their  role.  The 

di f f i cul ty  has been aggravated by lack o f  effect ive legis lat ion,  

i nadequate  funds and services  and inabi l i ty o f  municipal  author i t i es  to 

invest  in cos t -ef f ic ient  s e rv ice  delivery.  Changing l i fes tyles  such as 

use o f  canned soft  dr inks ,  mobile phones ,  and di sposable  diapers 

(movement  towards  a “ c onsumer  socie ty” in general ) ,  moreover ,  will 

pose specia l  waste management  cha l l enges ,  as waste management  

systems in developing count r ies  are incapable  of  f requent  adjustment  

to match these l i festyle changes .

Ci t ies  in both developed and developing count r i es  general ly spend less 

than 0.5 per  cent o f  the i r  per  capi ta gross nat ional  product  (GNP)  on 

urban was te  services,  which covers only about  one- thi rd o f  overal l  

cost  (Wor ld  Bank,  1999).  The responsibi l i ty over  sol id  waste

col lec t ion and disposal  is thus well beyond the capaci ty o f  municipal  

government s .  More than 80 per c e n t  of  the total w a s t e  management  

costs  in low- income count r i es  are col lec t ion costs  (World Bank,  

1999). In Latin Amer ica  the cost o f  waste col lect ion was about  46 per 

cent  o f  the total munic ipal  solid waste management  cost .  Cost 

recovery in SWM service  is diff icul t  because ,  even though there is 

some wi l l ingness  to pay for waste col lect ion service,  there is little
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such wi l l ingness  to pay for  waste disposal .  Tradi t ional ly ,  therefore,  

many munic ipa l  author i t i es  have f inanced the services  through general  

revenues  or  at tempted to charge for the service  through ineff icient  

proper ty tax.  Owing to the wi l l ingness  o f  many urban dwel lers  to pay 

" wh a t e v e r ” for garbage to be cleared from thei r  homes,  enterpr i s ing 

g a r b a g e  c o l l e c t o r s  h a v e  s e i z e d  the o p p o r t u n i t y  to e x p l o i t  t he  p o t en t i a l  

offered by the gap in publ i c  waste management .  In addi t ion,  l imited 

economi es  o f  scale and ease of entry and exit  in waste col lect ion 

imply that  compet i t ion can keep the pr i ce  o f  the pr ivate  service 

compet i t ive .

The upshot  is however  that  an increasing propor t ion o f  urban dwellers 

in deve lop i ng  count r ies ,  par t i cular ly  the urban poor,  will lack access 

to munic ipal  sol id waste management  services  and,  consequent ly ,  

suffer  f rom pol lu t ion- re la t ed  envi ronmenta l  and health problems.  

There  have  been ways o f  deal ing with or,  at least,  mi t igat ing this 

problem through,  for exampl e ,  f inancial  incent ives  that  are explained 

in the next  few paragraphs

While waste  control  laws and regula t ions  are general ly te rmed as 

‘command  and c on t r o l ’ ins t ruments  (CACs) ,  and are the most 

p reva lent  ingredient s  o f  sol id  waste management ,  interest  in the use of  

what  is cal l ed economic  ins t ruments  (His) is growing.  Whereas  CACs 

prescr ibe  the s tandards  to be compl ied to and what,  how,  when,  where 

and how much to produce,  consume,  emit  and clean-up,  Els are much 

more f l ex ib le  and non-prescr ip t ive  over  ac t i ons  required.  They allow 

economic  agents to pragmat ical ly  innovate  ways o f  cost -ef fect ively 

comply ing  with the minimum speci f ied s t andards  for waste disposal .

The CAC approach is des igned  in such a way that the mot ivat ion for 

agents  to comply comes  from fear o f  f ines and penal t ies.  For this 

d i s incen t ive  to work,  however ,  v igi l ance  and enforcement  capaci ty 

must  be adequate.  Most  developing count r ies  lack such capaci ty  and,
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genera l ly ,  tend to have a variety o f  problems  with the i r  CAC 

approaches .  These  problems  include:  inadequa te  detai l  in law;  lack o f  

inspec t ion staff;  lack o f  t ranspor t ;  inadequate  empowerment  of  

inspec tors  to t icket  o f f enders ;  poli t ical  in tervent ion to quash t ickets;  

d i s in te res t  by the cour ts  for  these minor of f ences ;  inadequate  courts  to 

deal  with of fenders ;  inadequa te  pol ice coverage  to enable  a r res t s  and 

fol low-up through the cour t  system and ins igni f icant  and therefore 

non-de t e r r i ng  fines and penal t i es  (IDB,  2003) .

Where there  are such weaknesses  in pe r formance ,  moni tor ing and 

en fo rcement  capaci ty,  economi c  ins t ruments  offer  a viable a l ternat ive 

(IDB, 2003) .  The 1992 Rio Declara t ion on Envi ronment  and 

Deve lopment  endorsed the use o f  Els for the achievement  o f  

sus ta inable  development .  In solid waste management ,  Els promise  to 

improve the del ivery o f  services  and thus  lessen the sol id waste 

problem.  The main s t rength  o f  Els as pol icy i ns t ruments  is the 

potency o f  incent ives  or dis incent ives  in making pol luters  go beyond 

what is requi red by laws and regulat ions.

Clear ly,  therefore ,  the success  o f  Els is dependent  on successful ly  

implemen t ing  regulatory controls .  For Els  to work e f fect ively,  the 

regula tory  s tandards  need to be clear  and the compl iance  enforcement  

capaci ty  adequate.  In a given count ry,  the harmonious  balance 

between CACs and Els depends  on local condi t ions  and preferences .  

In many deve lop ing  count r i es ,  for  example ,  where inspect ion and 

en fo rcement  resources are l imited,  pol i t ical  inter ferences  may lead to 

inequi t ab le  compl iance  requi rements .  However ,  Els need to be 

des igned for  such count r ies  even for modest  s tandards  of  pe r formance  

because o f  their  potent ia l  benefi t .
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2 . 3  O v e r v i e w  o f  S o l i d  W a s t e  M a n a g e m e n t  in N a i r o b i

Nairobi  Met ro 2030,  (2008)  paints a bright  future for the growth o f  the 

ci ty and its service  del ivery in its Met ropol i t an  Plan. These  services 

include disposal  o f  waste  for which it projects  that  sol id  waste 

genera t ion  o f  a l i t t le over  ha l f  a mil l ion tones  in 2010 would increase 

to 1.8 mi l l ion tonnes  by 2030.  It points  to the need to commi t  funds 

and do what  is necessary to ensure better waste management  for the 

present  and for the future,  given that poor  “ land use planning,  poor 

service del ivery and a t t endant  urban p ove r t y” cont inue to be some of  

the obs t ac l e s  to surmount .  Mediocre  municipal  waste disposal  service 

de l ivery in Nairobi  had seen mushrooming private waste col lectors .  

Some o f  them have dubious  credent ial s  might  be among those  who 

dumped waste in forests  and rivers.  Al though condi t ions  were 

changing  gradual ly  as the local author i ty sought  to gradual ly regain 

control  especial ly  in waste  disposal ,  poor  neighborhood remained 

wi thout  service  and saw no ‘l ight  at the end o f  the t u n n e l ’.

That  is why effort  from any quotas,  to provide  the waste disposal  

service  in such ne ighbourhoods  is welcome to the residents  and well 

wel l -wisher s .  Neighbourhood-suppor ted  waste  management  s chemes  in 

poor  areas  o f  Kenya gained impetus in 1987 when a sports  associat ion,  

the Mathare  Youth Spor ts  Associat ion (MYSA)  combined it sports 

act ivi t i es  with communi ty  sel f -help service.  The communi ty  service 

was given in lieu o f  sports  fees,  which the youth group had to pay the 

Nairobi  Ci ty Counci l  (NCC)  but could not  afford.  Clean-ups  were 

car r ied out  once a week in the low-income se t t l ement  Mathare.  These 

involve garbage  col lect ion and clear ing o f  drainage di tches.  The 

youths  were aided in that  weekly work by NCC,  who provided support  

s t a f f  and equipment .  Scandinavian donor  agencies  also ass i s ted  the 

group by providing the salary for a coord ina tor  and money for 

equipment .
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Earl ier  in 1992, Nairobi  res idents  had formed a so cal led ‘Coal i t ion 

for a Clean-up  Nai robi  ( C UN )’ campaign.  The coal i t ion was 

in teres t ed  in par t i c ipa t ing in waste reduct ion and compos t ing  but 

needed support .  NCC ini t ial ly helped coal i t ion by providing

equipment  but  the coal i t ion col lapsed,  as the NCC ended its support .  It 

has been found that  success  in waste management  for envi ronmenta l  

purposes  in Kenya depends  considerably,  on motivat ional  factors  such 

as spor ts  in the case o f  MYSA.  In the Clean Up Nairobi  campaign 

there was no incent ive for  people to cont inue ,  par t icularly af ter  the 

Nairobi  Ci ty Counci l  interes t  ebbed.

Local NGOs had been act ive  especial ly in the low- and middle income 

n e i g h b o u r h o o d s  a l t h o u g h  t h e i r  a c t i v i t i e s  r e c e i v e d  l i t t l e  p u b l i c i t y .  

Among the notable NGOs ci ted in the s tudy are the Uvumbuzi  Club,  

the Foundat ion  for Sus ta inable  Development  in Africa (FSDA) and the 

Undugu Society o f  Kenya.  The Uvumbuzi  Club,  which had a s izeable 

membership ,  had four p rogr amme areas:  envi ronmenta l  conservat ion

and fundrai s ing act ivi t i es ;  promot ing non-motor ized t ransport ;  

o rgan iz ing  trips to areas  o f  envi ronmenta l  interest ;  and providing 

members  with material  on envi ronment  issues.  As part  o f  its 

c o n s e r v a t i o n  p r o g r a m m e ,  it s t a r t e d  a “ G a r b a g e  is M o n e y ” c a m p a i g n  in 

1992 when five groups  were involved in this campaign ini t ial ly.  

Uvumbuzi  assis ted the o the r  groups in t ranspor t ing and market ing 

compost  from decomposab le  waste.

The Foundat ion for Sus ta inable  Development  in Afr i ca  was 

i ndependent  of  donor  funding  as it opera ted as a commercial  enti ty.  

As one o f  its many ac t i v i t i es ,  it t rained sel f -help groups in waste 

compos t ing  and had an extens ion worker  v i s i t ing  the groups every two 

weeks.  It assisted in packaging  and market ing the compost  whenever  

possible.  The Undugu Socie ty  o f  Ke ny a’s focus  was on rehabi l i ta t ion 

o f  s t reet  chi ldren.  It became  involved in the compost ing effor t s  o f  

Uvumbuzi  club and FSDA because it wanted to promote an integrated

36



approach to envi ronmenta l  problems through its twin programme on 

clean env i ronment  (par t i cula r ly  through waste  recycl ing)  and on food 

securi ty (mainly urban agr icul ture) .  Two o ther  groups  ass is ted by the 

society were in Kibera,  where  one group car r ied out urban agr icul ture  

at a farm along the edge o f  Kibera neighbouhood.  The other  group,  

Kinyango had a s imi lar  farm further  away.  Both group made compost  

for use in thei r  farms and for  sale.

Al though var ious  s t akeholder s  had general ly  been cooperat ing,  their  

d e g r e e  o f  c o m m i t m e n t  d i f f e r e d .  T h e  p u b l i c  s ec t o r ,  n a m e l y  t he  c i ty 

counci l ,  gave  its init ial  suppor t ,  for example  ini t ial ly to MYSA,  but 

eventual ly  s topped it. Tha t  was despi te the fact that part  o f  the 

support  it was giving was towards  the services  which any local 

author i ty is expected to give.  The s i tuat ion was not helped by City 

Ha l l ’s apparen t  conf l ict  o f  interest :  the g roups  operated in informal  

s e t t l ement s  that  were of ten targets o f  forceful  evict ion to give way for 

‘au thor i zed  land-use*.

Local N G O s ’ invo lvement  with the groups  was mainly in the 

provis ion o f  basic  s t a r t -up  ass is tance and t raining in waste 

management  techniques  as they had st r ict  f inancial  l imits on how 

much help they can provide .  Women dominated  CBOs faced the same 

problems.  Thus both the NGOs and CBOs were handicapped when it 

came to expanding  the capac i ty  o f  compos t ing  groups and in helping 

in the marke t ing o f  compost .  However ,  some compost ing groups  which 

star ted with heavy dependence  on NGO suppor t  were later to grow and 

become largely se l f - re l i ant  despi te  the help they received from t ime to 

t ime .

It should  be noted that  al though only a few local NGOs were 

p r e v i o u s l y  c o n c e r n e d  w i t h  w a s t e  r e l a t e d  a c t i v i t i e s ,  p e r h a p s  b e c a u s e  

waste d i sposal  was cons ide red  an issue o f  little pr ior i ty by most 

o r gan iza t i ons ,  that  view was changing,  as more groups  and NGOs
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enter the scene. Private participation was therefore viewed as an 

opportunity to provide service to the society, not a panacea 

Important questions to be asked are whether and how to involve the 

private sector in provision of municipal solid waste services These 

questions receivwed attention in a joint initiative of the Swiss 

Agency for Development and Cooperation (SDC) the Urban 

Management Programme (UMP) the World Hank and the Swiss Center 

for Development (SICA) along with a host of other collaborating 

external support agencies, professional associations and non 

governmental organizations.

2. 4  S o l i d  W a s t e  M a n a g e m e n t  P r o b l e m / B e s t  P r a c t i c e s

The rapidly growing informal low-income settlements in urban areas 

present a particular challenge to MSWM. Their high population 

density, poverty and inadequate infrastructural services such as roads, 

drains and sanitary facilities, often exacerbate waste management 

problems. Studies show that the problems could be overcome over 

time through concerted efforts of the stakeholders

2.4.1 Publ i c  At t i tude

Waste generated is also conditioned by people’s attitudes The waste 

generated by a population is primarily a function of the public 

consumption patterns and thus of their socio-economic characteristics 

Waste generation is conditioned to a large degree by people s attitude 

towards waste, their patterns of material use and waste handling, their 

interest in waste reduction and minimization and the degree to which 

they separate wastes and refrain from indiscriminate dumping and 

littering There is what is termed in waste handling jargon, the selfish 

NIMBY (Not-in-my backyard) attitude which require overcoming 

through public understanding, communication and participation
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Publ ic unde r s t and ing  and par t ic ipat ion is also important  in the 

deve lopment  and use of  large cent ral i zed faci l i t ies  such as waste 

t ransfer  s t a t i ons  and landfi l l  sites.  While par t i cular  res idents  may 

unders tand the need for such faci l i t ies,  they would rather have them 

located e l sewhere.  This  is the typical  ‘not in my backyard’ at t i tude.  

Overcoming  the a t t i tude requires publ ic appreciat ion o f  the 

convenience  provided by such a waste management  faci l i ty.  This  

means  there  is a need for ef fect ive communica t i on  to ensure that  the 

publ ic  is educa ted  on the need for such a faci l i ty and its impor tance  in 

waste management  and c leanl iness  in thei r  area Public educat ion 

should also appeal  to their  par t ic ipat ion.

2.4.2 User  C o -o pe r a t i o n  in Muni c i pa l  Waste  Co l l e c t io n

Even where  waste col lect ion services are provided by municipal  

author i t i es ,  user  co-operat ion is also essent ial  as regards such factors 

as proper  s torage o f  household  waste,  waste genera t ion,  p lacement  of  

household  waste conta iner s  and discipl ine  in the use o f  publ ic  

col lect ion points.  Households  and communi ty  par t icipat ion in the 

proper  opera t ion  and maintenance  o f  waste col lect ion and disposal  

system may be promoted by broadly conce ived  awareness -bui ld ing 

progr ammes  that also deal publ ic heal th and envi ronmental

enhancement ,  with a focus on MSWM issues.  Awareness  and user- 

par t i c ipa t ion  in MSWM would also be improved i f  relevant  i ssues  are 

incorpora ted  in s choo l s ’ educat ion cur r i culum and in t ra ining 

progr ammes  for CBOs,  NGOs and local leaders.

2.4 .3  Sol id  Waste  Co l l e c t i on

Many cent ral  and local governments  have often exper ienced 

moni tor ing  problems  in the col lect ion and dumping of  solid waste.  

Problems in high- income count r ies  usual ly cente r  on the di f f icul t ies
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(and high costs)  o f  depos i t i ng  o f  the large quant i t ies  o f  waste 

generated by household ,  bus ines s  and indust ry.

In low- income  count r ies  the problems have  more to do with 

col lect ion.  Between a ha l f  and one third of  the sol id wastes genera ted  

wi thin urban centers  remain uncol lected in most ci t ies in these 

count r ies .  Such wastes  general ly  accumula te  on open spaces,  

waste land and s t reets  and bring with them serious health and 

env i ronmenta l  hazards.  Most  o f  this waste is organic  matter  that  adds 

great ly to wa ter  pol lut ion as waste is swept  into water bodies when it 

rains.

In many o f  the urban centers  in these count r ies ,  10-20 percent  o f  the 

sol id waste is col lected.  For  example in a survey of  34 municipal i t i es  

in the more developed India,  more than three-f i f ths  o f  the 

munic ipa l i t i e s  col lected less than 40 percent  o f  the wastes genera ted  

dai ly.

2.4.4 Ci t i e s  Wi th  I n a d e q u a t e  Prov i s i on  for MS WM - Waste  

C o l l e c t i o n  a n d  D i s p o s a l

Dar es s a l a a m ,  Tanz an i a :  Some two thirds o f  all sol id waste form

both res ident ial  areas and from commercial  enterprises  remain 

uncol lected.

Ki n s h a s a ,  C ongo:  The col lect ion of  household  waste is only

u n d e r t a k e n  in a f e w r e s i d e n t i a l  a r eas .  In t he  r e s t  o f  t he  city h o u s e h o l d  

waste is put  out  on the road,  on illegal dumps or  in storm water  drains  

or bur ied on open sites.

Ka r a c h i ,  Pak i s t an:  Only two fifths of  the sol id waste produced by

households  in the ci ty is co l l ec t ed  and t ranspor ted to damp si tes.
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Sao Paulo ,  Brazi l :  Only 95 percent  o f  households  have a regular

garbage col lect ion service al though the propor t ion o f  popula t ion

received the service.

B a n g k o k ,  Th a i l a n d :  By 1990s up to 80 percent  of  the solid waste

g e n e r a t e d  w a s  b e i n g  c o l l e c t e d .

Among many munic ipal i t i es  in the Southern hemisphere ,  sol id waste 

col lect ion and management  of ten consumes as much as 20-40 percent  

of  the municipal  revenue and it often suf fers  more than other  

municipal  services  when budge t  al locat ions and cuts are made.  The 

agencies  r esponsible  for col l ec t ion  and disposal  o f  household wastes  

are of ten under - funded and s ince col lect ion works  is still  under  thei r  

charge in the eyes o f  the publ i c ,  they often face publ ic wrath for thei r  

apparent  fa i lure  to deliver.

Uncol l ec ted  waste or i r regular  col lect ion lead to problem such as foul 

smel l ,  the disease vector  and pests a t t racted by garbage (rats,  

mosqui toes ,  fl ies etc and the diseases  they cause) ,  as well as c logged 

drainage and rivers.  There  are also the envi ronmental  problems  

caused by res idents  who try to get rid o f  their  own waste,  for 

ins tance,  by burning it. A study o f  household level envi ronmenta l  

problems  in Jakarta in 1991 found that  the prevalence  o f  respi ra tory 

di seases  in chi ldren and mothers  was connec ted to a problem o f  

uncol lected garbage.

Was t e  as a Resour ce

M o s t  w a s t e  m a t e r i a l s  can be  r e g a r d e d  as u n u s e d  r e s o u r c e s .  T h e r e f o r e ,  

sus ta inable  waste management  entai ls  the reduct ion of  waste  in 

product ion and dis t r ibut ion process  as well as increased reuse and 

recycl ing.  Most  deve loped  count r ies  endeavor  to attain this 

sus ta inable  sol id waste management  pract ices  through government  

regula t ions ,  s t akeho lde r s ’ coopera t ion and ci t izen s ini t iat ives.  Some
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count r ies  in the developing world have s t r ived to leap-flog to that  

level as the i r  counterpar t s  merely focused on improving the 

convent ional  waste control  systems essent ia l ly  for the col lec t ion,  

t ranspor ta t ion  and disposal  o f  wastes.  A c lear  unders tanding o f  the 

benef i t s  to be obtained from waste as a resource is needed at 

household  and other  levels,  for  the promot ion o f  waste recycl ing and 

reuse programmes .

Act ors  in W a s t e  Se pa r a t io n

These  actors  include:

a) Households  t hemselves ,  who often keep aside some 

recyclables  for sale or  separate waste as a requi rement  by 

waste  col lect ion bodies  which supply three bins to each 

household:  one to depos i t  metal l ic wastes ,  e g. t ins /cans  and 

meta l l i c  pots and o the r  utensi ls;  ano ther  bin is for organic  

waste  like food l e f t -over  and papers;  whi le  the third bin holds  

plas t i cs ,  e g. plast ic  containers  for e g. ,  salad oil ,  milk and 

chemica l s ,  cont rovers ia l  plast ic bags  given lavishly to 

shoppers .  Plast ics  form the bulk o f  ga rbage  heaps where they 

may take years  to decay and have harmful  pol lutants  when 

they burn.

b) Was te  pickers  who may pick from household  garbage cans  or  

pick garbage on the s t reet  or at the t r ans fe r  s tat ions or at the 

ci ty dump.

c) The s taf f  o f  garbage col lect ion t rucks who look for va luables  

recyclables  mater ia l s  or other  i tems that  can be resold.

d) Was te  buyers who range in scale o f  thei r  operat ion from 

i t inerant  buyers,  through small  waste purchas ing enterpr i ses  

to factor ies  or bus ines s  that  use the waste for var ious  

purposes .

e) Those  involved in col lect ing,  repai r ing and sel l ing speci f ic  

i t ems  in second hand markets.

f) Those  involved in compos t ing  o f  decomposab le  waste.
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2.4.5 M in i m i z i n g  Was tes

While focus  on improved waste  management  through bet ter  ways o f  

col lect ion and disposal ,  has  helped towards  making many ci t ies 

cleaner ,  t here  has also been a growing interest  in “ waste 

mi n i mi za t i on ” . This concept  seeks to reduce waste at all points from 

the ext rac t i on o f  raw mater ia l s ,  their use in product ion,  in packaging 

and d i s t r ibu t ion  for use and disposal .

For a munic ipa l i ty ,  encouraging  waste minimiza t ion among households  

and commerci a l  enterpr i ses  can considerably reduce the cost  o f  

dispos ing o f  sol id waste.  Municipal  efforts could be boosted by 

combining  thi s  with such incent ives  as recycl ing credi ts  in which local 

author i t ies  pays  household or  business  for paper ,  glass,  metal or o ther  

mater ial s  they separate and make avai l able  for col lect ion.  The 

author i t ies  can also lower ra tes  for households  or  reward those who 

generate  minimal  waste.

2.4.6 E x a mp l e s  of  C o un t r i e s  Wi th  Best  Pr a c t i c e s .

( a )  H o  u s e h o l d  S o l i d  W a s t e  M a n a g e m e n t ,  E g y p t :

Egypt  is one  o f  the developing count r ies  with remarkable  record in 

household  sol id  waste s torage,  col lect ion,  separa t ion,  disposal  and 

recovery.  One Cai ro-based company,  Zabbaleen-garbage  Col lectors ,  

col lected and recycled over 600 tonnes o f  domes t i c  waste a day in the 

first  decade  o f  the century.  Thi s  was approximate ly  one third o f  the 

waste p r oduced  by the res idents  o f  Cairo.  The recycl ing act ivi t ies  

focused on the product ion o f  affordable  goods such as toys and combs 

that are espec ia l l y  apprecia ted  by low- income groups.  Revenues  

col lected f rom these are re inves ted in housing,  infrast ructure,  basic 

services  as wel l  as business  development .  As a resul t  o f  the ini t iat ive,

90 percent  o f  the waste is sor ted out and recovered for recycl ing on a
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daily basis ,  and there has been overall  improvement  in the heal th o f  

urban dwel l er s  as a result  o f  re investment  o f  the proceedings  in the 

cons t ruct ion o f  dispensar ies .  ( www. Nga . o rg , w w w . b e s t p r a c t i c e s . o r g )

(b) C o m m u n i t y  Recyc l ing  o f  Household  Was t e  by Women,  Dakar ,  

Senega l

Before the ini t ia t ive  s tar ted Dakar  municipal  services  col lected only 

35% o f  the 263 cubic meters o f  waste produced per day. Much o f  the 

remaining garbage ended on the street .  As a resul t ,  many 

ne ighbourhoods  in the city had a high preva lence  of  typhoid and 

malar ia.  Women in the communi ty then embarked on a waste 

management  project  to clean up urban env i ronment  through s imple  

processes ,  ranging from waste  col lect ion,  separa t ing  and t reatment  at 

homes  for reuse  and disposal  as a commercia l  undertaking.  The 

projec t  c rea ted jobs for women groups  especial ly  through waste 

recycl ing and reuse.  The pro jec t  resul ted in r egular  waste col lect ion,  

compos t ing  o f  bio-degradable  waste for use in urban agr icul ture and 

th ree -p lan t ing ,  recycl ing o f  metal l ic ,  plast ic and paper  waste for sale.  

Jobs were also created for youths  and inves tment  made in disease 

eradica t ion by cleaning up s i t es  where disease vector  could be found 

(w ww. bes tp r a c t i c e .o r g ).

(c) Ma t ha r e  Youth S e l f - H e l p  S lum and E n v i r o n me n t a l  C l e an- up

Proj e c t ,  Ke ny a :

Mathare  s lum is among N a i r ob i ’s largest  informal  set t lements .  

Uncol l ec ted garbage,  contamina ted  water ,  b locked  drains were major  

causes  o f  di r t  and diseases  in the slum. The Mathare Youth Spor ts  

Associa t ion (MYSA),  a sel f -he lp  youth sport  and community service 

projec t  that  s tar ted in 1987 success ful ly  responded to r e s iden t s ’ call 

for help.  The  group under took to link envi ronmenta l  clean-up with 

sport .  Youth football  t eams par t ic ipate  in envi ronmenta l  clean up 

projects ,  wi th its sport ing act ivi t ies.  The group would for example,  

earn its team six points  for its communi ty serv ice  while a victory in
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a match would  earn the team three points.  The  points  were conver ted 

into money that  the group would claim from funding bodies.  M Y S A  

was able to acqui re  t ipper  t rucks  and t ractors  that  per iodical ly c leared 

all a ccumula t ed  garbage.  The  associat ion had its membership grow to 

24, 000 you ths ,  aged between 11 and 18 years.  The associat ion was 

run f o r  and by t he  y o u t h  o f  t he  M a t h a r e  slums.  Mos t  o f  i ts e lec ted 

of f icia l s  and t rainers  were under  16 years o f  age 

(www. bes t . p r a c t i c e .o rg ). These  act ivi t ies demonst ra t e  the potent ial  

role that  the youth can play in the success o f  M S W M .

2. 5  P o l l u t i o n  as  a R e s u l t  o f  So l i d  H o u s e h o l d  W a s t e

Pol lut ion is any direct  or ind i rec t  al terat ion o f  the physical ,  thermal  

chemical  b iologica l  or  radioact ive  propor t ions  on any part  o f  the 

env i ronment  by discharging,  emit t ing or depos i t ing  waste so as to 

affect  any benef icia l  use adverse ly or to cause a condi t ion which is 

hazardous  or  potent ial ly hazardous  to publ ic heal th safety or wel fare  

and also to animals ,  birds and plants.  Haphazard waste handl ing is a 

potent ial  cause  o f  air and water  pol lut ion and causes a number  o f  

harmful  e f fec t s  on human,  animals and o the r  organisms and 

ecosys tems.  Effects  o f  air and water  pol lut ion on humans include 

diseases ,  po i son ing  and loss o f  l ivel ihood from loss of  a f fected 

domest ic  animals ,  crops,  pas tures  and forests.

Urban dwel l er s ,  par t i cular ly  those l iving in marginal ized 

ne ighbourhoods  in developing c o u n t r i e s ,  are t h e  o n e s  who are m o s t  at 

risk o f  be ing vict ims o f  envi ronmenta l  pol lu t ion- re la t ed  dangers.  As a 

way o f  aver t ing  the danger ,  major  envi ronmenta l  focus at global and 

nat ional  level  has been to make ci t ies and other  set t lement  heal thy and 

l ivable for the i r  inhabi tant s  through pol lut ion prevent ion,  bet ter  

planning,  fund ing  and related measures.
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Pol lutant  l evel s  exceeding WHO or nat ional  s tandards  have adverse  

heal th ef fect s  ranging from loss of  IQ point s  on children due to 

ai rborne heavy metal  par t i c l es ;  ca rd iovascular  and respiratory 

disorders  due  to par t i cula tes  and sulphur  d iox ide  and cancers  due 

hydro-ca rbons  residuals.  Human act ivi t ies not only accelerated local 

air pol lu t ion  but also c o n t r i b u t e d  to l o n g  term effects on ozone  

deplet ion and cl imate change.

Pol lut ion cont rol  measures  were minimal in the study area, as rampant  

and uncont ro l l ed  damping on roads,  and undesignated landf i l l s  

cont r ibuted to greenhouse  gas emission and unpleasant  smel ls  and 

smoke when the waste was dest royed by burning.  Such dumping also 

c logged dra inage  and rivers and pol luted underground water.
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CHAPTER THREE:

BACKGROUND TO THE STUDY AREA

3 . 0  I n t r o d u c t i o n

The study area  o f  Kawangware  neighborhood (see Map 3.1) is located 

in the Western part  o f  Nai robi  and is about  12 Km from central  

bus iness  dis t r ic t .  It is be t t e r  known for its giant  market  -  the 

Kawangware  Market ,  o f  Nai robi  suburbs ’ d i l ap ida ted  markets.  It has 

become a marke t  o f  choise ,  because  o f  its a f fordable  and fresh market  

produce whose  cl ients  inc lude  residents from the neibour ing high-  

income areas and from near ly upcountry dis t r icts .  Adminis t ra t ive ly,  it 

is wi thin Ri ru ta  locat ion o f  Dagoret t i  cons t i tuency ,  which forms the 

western part  o f  Nairobi  city.  It is among N a i r o b i ’s largest  low-income 

ne ighborhoods ,  which include Mathare,  Kangemi ,  Korogocho,  Mukuru 

and Kibera which is Afr ica ' s  second largest  s lum with I ' ^ m l l i o n  

inhabi tants  wi thin 2-square ki lometer .
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Map 3.1 K a w a n g w a r e  Study  Area in Re lat ion  to Nairobi  Ci ty  

C e nt r e  and O t h e r  Suburbs

Ministry of  lands and Housing
Source:

3.1 G e o g r a p h i c  Locat ion o f  the  Study

he posi t ion of  Kawangware  relat ive to CBD is as indica ted in sect ion 3.0,  

'hi le Nairobi  i t se l f  is posi t ioned at l °17min S, 36 49min E and 1,680m 

bove sea level .  Kawangware  is located next to key Naibvasha Road and 

l id-day between CBD and the next  major township o f  Kikuyu,  which is 

ruther to the Nor th-West  (Maps 3.1 and 3.2. It is sur rounded by Lavington 

D the east ,  Kangemi  to the north,  Ri tuta  Satel l i te to the east  and south.

3.2 Hi s to ry  of  Development  of  Kawangware

The study area of  Kawangware  neighbourhood is located in the 

western part  o f  Nairobi  and is about  12 Km from the central  bus iness  

dis t r ict  (CBD).  It is within Dagoret i  Const i tuency of Nairobi  city.  

With independence  in 1963, Dagoret t i  res idents ,  in recogni t ion of  

their  cont r ibut ion in f ight ing for independence ,  had their area 

exempted from taxes and from strict  bui lding and planning regulat ion
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as a way o f  pol i t ical  concess ion  for the Kikuyu ethnic group (Mutua,  

1992). This  concess ion prompted an influx o f  ci ty workers from all 

parts o f  the ci ty,  who were seeking  cheaper  accommodat ion near the 

city.

This resul ted with a hous ing shortage and Kawangwar e ’s popula t ion 

increase which also came with t he  g r o w t h  o f  t h e  c a p i t a l s  city. T h e  

proximi ty to the CBD gave it an addi t ional  impetus for growth.  

Kawangware  is adminis tered through a ch i e f  and a sub-chief  and has a 

counci lor  who represents  the local authori ty.  It is boundared by the 

h igh- income res ident ial  estate o f  Lavington,  to the east;  Naivasha  

Road and Riruta Satel l i te middle-c lass  ne ighbourhood to the south;  

and Nairobi  River  and Kangemi mixed ne ighbourhood  to the north.

The ne ighborhood  is made up o f  several  se t t l ements  including the 

main Kawangware  vi l lage,  Congo,  Gat ina,  Kabiro,  Kanungaga,  Musl im 

vi l lage and Kamitha.  The largest  set t lement  is Kawangware proper ,  

which accord ing  to 1999 census  had a popula t ion of  about  27,872 

people whereas  19,733 people  were scat tered throughout  Musl im 

vi l lage,  Gat ina,  Kanungaga,  Kabi ro,  Congo and Kamitha.

There  are conf l i c t ing accounts  as to the or igin o f  the name 

Kawangware ,  According to some residents ,  Kawangware was named 

af ter  a bus inessman cal led Ngare.  However,  according to Mul inge  

(1986) ,  the name Kawangware  in Kikuyu means  the place o f  the 

Guinea  Fowl.  It is der ived from the name o f  large flocks o f  guinea  

fowls,  which were at t racted to the area by mil lets  plantat ion that used 

to be there.

The ini t ial  popula t ion o f  Kawangware  was small  but  as Nairobi  grew 

as the n a t i o n ’s tour ism,  commercia l  and industr ial  hub, and increased 

its popula t ion ,  Kawangware grew cor respondingly,  as was the case 

with o ther  city ne ighbouhoods .  This  resul ted with a growing need for
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hous ing,  which in turn encouraged  many l andowners  to bui ld rented 

bui ldings  for shel t er -hungry  ci ty workers .  Up unti l  a certain t ime,  

after  i ndependence ,  Kawangware  had been almost  total ly occupied by 

indigenous  K i k u y u ’s whi le many new set t lers were  from all o the r  

K e n y a ’s provinces .  The t rend has changed over  the years and rental  

rooms are be ing buil t  cons tant ly  as the rental  popula t ion increases but 

the occupant s  from outs ide  the area form the majori ty among 

Kawangware  popula t ion.  The minor i ty home- tenders  and thei r  

fami l ies  however ,  still l ive in thei r  permanent  houses  in Kawangware,  

where they vi r t ua l ly  own the ent i re  land.

Tradi t ional ly  Kawangware  was  a sub-urban se t t l ement  outs ide the 

Nairobi  city l imi t s .  It was not  until 1964 that  Kawangware  became 

part  o f  Nairobi  city.  Kawangware  was before that ,  part o f  Dagoret i  

locat ion in Kiambu district .  Dagoret i  division is today part o f  Nairobi  

with Kawangware  among its locat ions.

Before 1964 the set t lement  had rural charac te r i s t i cs  with tiny mud-  

wal led,  or wooden  or iron sheet  houses  scat tered within patches  o f  

fer t i le farm- lands .  But through the effort  o f  pr iva te  ent repreneurs  

( largely individual  l andowners)  Kawangware has grown to be a more 

urban and re la t ively modern se t t l ement  with improving houses  that are 

a f fordable  to mos t  low income workers,  many o f  whom have no formal  

employment .

T h u s ,  t he  a r e a  had been  c h a n g i n g  o v e r  t ime f r om an a g r i c u l t u r a l  

a r e a  to a l o w - i n c o m e  r e s i d e n t i a l  n e i g h b o r h o o d .  It is n o w  a 

r e s i d e n t i a l  a r e a  for  mi dd l e  and  l ow - i nc om e  g r o u p  in t e r mi xed  wi th  

v a r y i n g  c o m m e r c i a l  a c t i v i t i e s .  Th i s  p e c u l i a r  g r owt h  o f  

K a w a n g w a r e  has  led to c r o w d i n g  wi th in  smal l  p lo t s ,  l e ad i ng  to 

o v e r - p r o d u c t i o n  o f  so l id  w a s t e ,  wh i l e  was t e  c on t r o l  me a n s  w e r e  

s e r i o u s l y  l a c k i n g .  T h i s  h o w e v e r  ca l l ed  for u r g e n t  and i m a g i n a t i v e
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m e a s u r e s  to r e v e r t  t h e  n e g a t i v e  i m p a c t s  t ha t  had a l r eady  b e e n  

made  to the e n v i r o n m e n t .

3 . 3 P h y s i c a l  N a t u r e  a n d  E n v i r o n m e n t  o f  K a w a n g w a r e

Kawangware  l ies on elevated land,  relat ive to CBD,  towards higher  

a l t i t u d e s  l o c a t i o n s  o f  K i k u y u l a n d .  Its c l i m a t e  is t h e r e f o r e  r e l a t i v e l y  

cooler  and wet ter ,  which expla ins  ample urban agricul ture and 

sur rounding by such wel l -wooded suburbs as Lavington,  Ki leleshwa

It is general ly  sunny around the  year ,  with two rainy seasons towards  

the beginning  and the end of  the year.  Kawangware  enjoys a network 

of  roads,  ranging from well paved  tarmac to ear then roads,  which of fer  

convenient  access  to its var ious  set t l ements ,  shopping centers ,  

schools ,  churches ,  etc. ,  and which connect  it to surrounding areas.  

Bui ldings  inc lude  modern high-r i se  resident ial ,  commercial  and of f ice  

blocks and a decreas ing  number  o f  t emporary resident ial  s t ructures ,  

informal  bus ines ses  sheds and kiosks.  Nairobi  River  to the north and 

Naivasha  Road to the west  (which gives access to CBD as well as to 

u p c o u n t r y  reg ions )  are t h e  o t h e r  m a i n  f e a t u r e s  f o r  K a w a n g w a r e  ( M a p s

3.1 and 3.2).

Kawangware  ne ighbourhood was es t imated to have a high populat ion 

o f  over  1 5 0 , 0 0 0  for its size,  go ing  by the project ion that its popula t ion 

doubles  every 10 years.  Thus  the populat ion increased from 43,81 15 

in 1989 (Table  3 . 1 )  to 8 6 , 82 4  in 1999 (those were the latest  off icial  

census  f igure by the s tudy per iod as the figure for 2 0 0 9  had not been 

released) .  K a w a n g w a r e  has  a high p o p u l a t i o n  d e n s i t y  o f  3 5 , 0 3 3  

persons  per  sq.km. . .

Its relat ive proximi ty  to high -c lass  resident ial  and shopping suburbs

o f  Lavington,  Ki le leshwa,  Hur l ingham,  West lands;  its locat ion on
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Naivasha  Road that leads  to the ci ty;  and its proximi ty  to the CBD

m e a n s  i ts  p o p u l a t i o n  h a s  a m p l e  m a r k e t i n g  ( i t  i n d e e d  ha s  the  b i g

Kawangware  market )  and job oppor tuni t i es .  However ,  Kawangware 

shared the problem that  o ther  poor  ne ighbourhood  had, e g poor  

hous ing  and poor  municipal  services  (note also that  Kawangware still  

enjoys  some o f  the ci ty' s  remaining green spaces ,  unlike most  o the4r  

s imi la r  ne ighbourhood  (Landsat  image 3.1)) .  Like other  poor  

se t t l ement s  a round  Kenya' s  capi t a l ,  Kawangware  is within a densely 

popula ted  l imi ted space.  Of  the  total res ident ial  land in Nairobi ,  5- 

pe rcen t  compr i s es  i n f o r ma l  s e t t l e m e n t s  a c c o m m o d a t i n g  a bou t  70 

pe rcen t  o f  Nai robi ' s  [3-4] mi l l ion people.  The  rest of  the land,  

r epresent ing  95 percent  is home  to about  30 percent  o f  the urban 

popula t ion ,  and is developed with housing o f  di f ferent  design and 

ca tegor ies  (Ol i ma  undated).  The  growth o f  these  slums is largely a 

resul t  o f  urbaniza t ion,  poor town planning and unavai labi l i ty o f  

hous ing  loads for  low income earner.
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3.4 Popu l a t i o n  and Demograph i c  T r e n d s  for Kawangware .

T a bl e  3.1 P o p u l a t i o n  and Ho us eh o l d s  P r o je c t io n s  in Ka w a n gw a r e  
and Na i rob i

1989

Male Female Total No. of 
households

Land
in sq. 
Km

Dens i ty  

persons  

sq.  Km

Nairobi 752,597 571,973 1,324,570 382,863 693 1,911

Kawangware 25,290 18,525 43,815 14,882 4 10,954

1999 Nairobi 1,153,829 989,426 2,143,254 643,426 691.1 3,073

Kawangware 47,555 39,269 86,824 29,918 4 22,164

2006 Nairobi 1,556,133 1,452,07
4

3,008,307 925,373 692 4,337

Kawangware 73,989 66,443 140,132 48,777 4 35,033

2020 Nairobi 2,820,319 2,918,98
1

5,864,284 1,539,084 692 8,474

Kawangware 178,158 189,019 367,177 96,696 4 91,794

Sour c e :  1999 Nat ional  Census  and authors  pro j ec t i ons

The  s tudy area  is approximate ly  4 km" and had a populat ion o f  

approx ima te ly  86,824 people  (according to 1999 census).  Current ly  

the popula t ion  at the t ime o f  the study was approximate ly  140,136,  

( t h rough  interpolat ion) .
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In 1 9 8 9  popula t ion  in the s tudy area was 4 3 , 8 1 5  with a densi ty o f

1 0 , 9 5 4  p e r s o n s  p e r  s q u a r e  Km. It d o u b l e d  in 10 y e a r s  w h e r e b y ,  in

1 9 9 9  the popula t i on  increased to 8 6 , 8 2 4  with a densi ty o f  2 2 , 1 6 4 .  If 

the same t rend cont inued,  the popula t ion would be about 140 , 132  by 

end o f  the f i rst  decade  and have a densi ty o f  3 5 , 0 3 3  persons per  

sq.km,  imply ing  that  in year  2020 the approx imate  populat ion of  the 

area wil l  be 3 6 7 , 1 7 7 .

This  would ser iously over s t r e t ched  inf ras t ruc tura l  services,  l ike 

s ewerage  and waste cont rol ,  unless the rate o f  improvement

co r r e sponded  to that  o f  popula t ion  increase.  Thi s  study rest r icted 

i t s e l f  to househo ld  waste,  which const i tutes  a s igni f icant  percentage  

o f  was tes  in urban areas.  The s tudy invest igates  how it is generated,  

s tored,  and c o l l e c t e d  w i t h i n  h o u s e h o l d  l e v e l  and h o w  it is

t r anspor ted ,  and finally d i sposed  by pr ivate col lectors  or NCC at 

de s igna t ed  landf i l l s .

3 . 5  S t a t e  o f  L a n d - u s e  a nd  P h y s i c a l  D e v e l o p m e n t  Uni t s

Land owner sh i p  in Kawangware  was most ly f reehold with owners  

hav ing  individual  title deeds.

3 .5.1 Hous i ng

Kawangware  ne ighborhood compr i sed clusters  o f  large number  o f  

concen t r a t i on  o f  houses  and people  in a l imi ted area (compounds) ,  

i mpl y i ng  it had high densi t ies  o f  people and houses .  There were both 

formal  and informal  dwel l ings  o f  di f fer ing sizes from single rooms to 

s e l f - con t a i ned  2-bedroom houses  or even bigger.  Field survey found 

that  a l a r g e  n u m b e r  o f  t he  d w e l l i n g s  w e r e  u n p l a n n e d  and that m o r e  

than 60% of  them were not served by sewer.  The overcrowding o f  the
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houses has aggravated  the problem of  waste management ,  especial ly 

the household  re la ted waste.

3.5.2 D e n s i t i e s

The study es t ab l i shed  that,  dens i t i es  of  res ident ial  houses varied from

a r e a  to a r ea  w i t h i n  t he  n e i g h b o r h o o d .  P o p u l a t i o n  c o n c e n t r a t i o n  a l s o  

differs from area  to area.

3.5.3 A c c e s s i b i l i t y

Within the assumed cluster ,  access ibi l i ty  also di f fered from area to 

a r e a  e x c e p t  f o r  t h e  main  s p i n e  r o a d s  that  w e r e  t a r m a c .  The  r es t  o f  t h e  

access roads were ei ther  muram or  ear then roads.  Access within the 

houses  also d i f f ered  from one area to the other,  but  many areas had 

suf f ic ient  access  p a t h w a y s  to t h e  r e s i d e n t i a l  h o u s e s  e s p e c i a l l y  in a r e a s  

with s ingle or  fewer households .  Access  footpa ths  to resident ial  

bui ldings  ranged from a meter  in width to 1.5 m. The prevalence o f  

narrow roads have been blamed on the l andowners  disregard for 

p lanning regula t ions  on the bui ld ing l ines,  which they ‘squeezed '  

from ei ther  s ide  o f  the al located accesses.

3.5.4 Plot  Si ze

Plot  s izes  in Kawangware  study area differed from area to area.  Some 

few large plot s  were of  one acre or more though the trend was to have 

smal ler  plots  o f  1/8 acre.  V* acre.  Vi acre.  Areas that  were noted to 

have more than one acre of  land are those whose owners  had not s u b 

divided their  land due, for example ,  to family feuds ,  or because o f  

c o m p l e x  s u b d i v i s i o n  p r o c e d u r e s  o r  the  o w n e r s  l a c k e d  d o c u m e n t s  to 

faci l i ta te  subdivi s ion.
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3. 5 .5  S e t t l e m e n t

La ndsa t  Image  3.1 -  K a w a n g w a r e  N e i g h b o u r h o o d

Source:  Mi n i s t r y  o f  land and hous i ng  2006

Set t l ement  type ranged from s t ructures  that  were informal ( they made 

up over  50% o f  dwel l ings  in the set t lement ,  according to the f ield 

survey) ,  to formal  set t lement  where we find permanent  bui ldings  

cons t ruc ted  with convect ional  const ruct ions  mater ial s .  Based on the 

above se t t l ement  pat terns,  the s tudy ident i f ied three separately defined 

c lus ters  as l i s ted below:

a) Clus ter  A -  main Kawangware  vi l lage

b) Clus ter  B -  Musl im vi l lage,  Kanungaga and Gatina

c) Clus ter  C -  Kabiro and Kami tha

Each cluster  is marked on the map 3.2 below.
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Map 3.2 - K a w a g w a r e  Ne i g h o u r h o o d  ( c l u s t e r s )

3 . 5 . 6  C h a r a c t e r i s t i c s  of  Cl us te r s

C l u s t e r  A- The  Main K a w a ng w a r e  Vi l lage

Field survey from this cluster  made the fol lowing observat ions:

a) About  20% of  the old non-convent ional  bui ldings were 

rapidly being replaced by formal bui lding const ructed using 

convent ional  mater ials .

b) 60% of  plots were 1/8 o f  an acre with access  to each plot well  

demarca ted especial ly in respect  to recent  developments .

c) Sizes o f  average houses  differed from single rooms,  double 

rooms  to sel f  contained 1-bedroomed and 2-bedroomed 

modern developments .

d) Sol id waste management ,  especial ly as regards  disposal  was 

poor ly  as heaps of largely domest ic waste  could be seen in 

open spaces  (see plate 4.3).

e) The avai lable infras t ructural  services included sewer l ine,  

which mainly served only formal developments .  There were
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few informal  s t ruc tures  which are connec t ed  to the sewer,  

a l t h o u g h  mo s t  o f  the d e v e l o p m e n t s  were s e r v e d  by pit 

l a t r ines ,  some o f  them with pi t  l a t r ines  above manholes  

openings .

f) Ratio o f  buil t  up area to open space o f  the analyzed plots in 

this area  was 4 : 1 . Some informal  act ivi t i es  extended to the 

road,  see plate number  4.16 and 4.17.

g) The popula t ion  densi ty was 150 persons  per 0.125 of  an acre 

on average .

h) Category  o f  res idents  in this zone was above low-income 

class as about  o f  75% o f  them could afford rents o f  more than

2,000 per  month in the new developments .

i) A t t i t u d e  t o w a r d s  w a s t e  d i sp o s a l  in t h i s  c l u s t e r  d e p e n d e d  on 

the c l ass  of  res idents .  Many res ident s  in informal  

cons t ruc t i ons  were inadequate ly  served with sewer and o the r  

services  and therefore  appeared not  too bothered how thy got  

rid o f  waste from thei r  s t ructures  even i f  they had to haul it 

out  through the door onto the street .  Res ident s  in the formal 

cons t ruc t ions  unders t andably  showed more care as they had 

the serv ice  cont racted pr ivate  col lectors .

j )  Ins t i tu t ions  found within the cluster  include a pr imary 

school ,  a secondary school ,  a publ ic  heal th clinic and some 

pr ivate  cl inics,  a market ,  a bank and a number  of  churches .

k) Commerc ia l  act ivi t ies  were mainly di s t r ibuted along the main 

a c c e s s  roads.

C l u s t e r  B
C l u s t e r  B c o m p r i s e d  M u s l i m  v i l l a g e ,  K a n u n g a g a  a nd  G a t i n a .  

Not iceable  boundar ies  o f  this c lus t e r  are Nairobi  River  and the main 

access  to the area Musa Gi tau Road. The s tudy establ ished the 

fol lowing detai  Is:

a) Fi f ty-seven  percent  o f  the plots were o f  0.5 of  an acre and 

more.  The plot  sizes were therefore relat ively larger than
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those found in other  c lusters .  They were predominant ly  

family owned,  apparent ly  as a bureaucra t ic  procedure in 

sub-divi s ion had h indered  process ing o f  t i t les for smal ler

units.

b) Seven percent  o f  the plots  were less than 0.125 o f  an acre 

depend ing  on number  o f  family members  who shared the land.

c) Some demarcat ion had been done or  was underway and some 

owners  were j us t  wai t ing for t i t les.

d) Fi f ty-percent  o f  the houses  were informal ,  and were general ly 

c o n s t r u c t e d  u s i n g  n o n - c o n v e n t i o n a l  m a t e r i a l s .

e) Old s t ruc tures  buil t  dur ing  the colonial  per iod still existed as 

could be seen in this c lus t er ,  see plate 4.10.

f) Concent ra t ion of  bu i ld ings  was not iceable  in sub-c lusters  

such as Musl im vi l lage,  Kanungaga and Gatina.  There are 

open grounds  wi thout  any cons t ruct ion ,  as most  owners  

lacked funds for development .  Such open spaces were found 

on the hi l ly ground s lopping  towards  Nairobi  River.

g) Formal  cons t ruct ions  were taking place but  at slow pace 

mainly along busy roads.

h) Solid waste management  in this  cluster  was no better,  as 

l i t ter ing was not iceable  along the main access wi thin 

c o m p o u n d s  a nd  in o p e n  g r o u n d s .  W a s t e  d i s p o s a l  is t h r o u g h  

burning,  compost ing and random disposal  in any open space.

i) This area  mainly housed the low-income group as conf i rmed 

from f ield survey ( informal  interview),  who paid less than 

K.sh.500 per month per  s ingle room which in some cases is 

shared by more than one  family.

j )  Fi f ty- f ive  percent  o f  the compounds  analyzed had landlords  

res iding in them, though in bet ter  houses than the rest.

k) A t t i t u d e  t o w a r d s  w a s t e  d i s p o s a l  l i ke  in t h e  o t h e r  t wo  c l u s t e r s  

was the same for 48% o f  tenants.  Wi thout  NCC or pr ivate 

services ,  there was no th ing  to stop many o f  them di spos ing 

solid waste  by their  doors tep.
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l) Provis ion o f  inf ras t ruc tura l  service  in this cluster  was 

minimal .  Piped water  st i l l  l acked in some compounds and 

tenant s  had to buy it from neighbours .  There  was no sewer  

and mos t  compounds  had pit la t r ines  and conservancy tanks.

m) Roads  were earth road,  which made access  within plots  

a l m o s t  i m p o s s i b l e  w h e n  it r a i n e d .  At  t h e  t i m e  o f  t he  s u r v e y ,  

the main access road serv ing  this c lus ter  was being graveled.

n) Among the ins t i tut ions  noted in the area were a mosque,  a 

pr imary school  and a cl inic.  Drainage channel s  were usual ly 

c logged  with waste and dirty water  f lowed mainly from the 

compounds .  See plate  4.7 and 4.8.

C l u s t e r s  C

C l u s t e r  C l i e s  b e t w e e n  c l u s t e r  B and c l u s t e r  A and is u s u a l l y

i dent i f i ed with Kabiru and Kamitha vi l lages.  The fol lowing

observa t ions  were  made:

a) Of  the 69% of  informal  houses ,  Kami tha area had the largest  

s h a r e s  f o l l o w e d  by Kabiro.

b) Only 33 percent  of  houses  in this cluster  were buil t  formal ly 

using convent ional  mater ia l s .

c) Waste management  in this  cluster ,  like in other  clusters  was 

inadequa te  in that l i t ter ing o f  the access  road,  vacant  

compounds ,  open grounds  was widespread.  There  were 

however  isolated cases o f  tenants  who Showed care for the 

waste disposal  and had s t r ived engaged pr iva te  collectors.

d) I n f r a s t r u c t u r a l  s e r v i c e s  p r o v i d e d  i n c l u d e d  e l e c t r i c i t y  a n d  

piped water .

e) Tarmac  road passes c lose  the cluster  and terminates  at c lus ter

C (see map 3.2).

f) I n s t i t u t i o n s  i n c l u d e  c h u r c h e s ,  a p r i m a r y  s c h o o l  and a c l i n i c .

g) Some modern res ident ial  developments  could be noted next to 

Lavington boundary.  Here waste was managed fairy wel l ,  

though using private col lectors .
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h) Some areas  due to flat  terrain had smel ly ,  waste-clogged 

s t a g n a n t  w a t e r  ( s e e  p l a t e  12) .

i) The area  ne ighbor ing  c l us t e r  B had more informal  s t ructures  

cons t r uc t ed  of  non-conven t iona l  material .

j )  Land s izes  were general ly  0.25 o f  an acre with isolated cases 

o f  0.5 o f  an acre and 1 acre land The b igger  plots were open 

and had few bui ld ings  and show open green areas.

k) Concent ra t ion  o f  bu i ld ings  especial ly  along Gi tanga road 

(Kabi ro area)  was high and access  to individual  plots  

d i f f i c u l t .

l) The number  o f  households  within this c lus t e r  per compound 

was high ,  with average  50 households  per  0.25 o f  an acre,  

which t rans la t es  to more  than 200 people per  0.25 o f  an acre.

m)  F e w  c o m p o u n d s  we r e  c o n n e c t e d  to s e w e r  a l o n g  G i t a n g a  road .

n) Other  act ivi t i es  within this cluster  are commercial  act ivi t ies  

car r ied out  by informal  t raders  along the two main accesses  

Kanungaga  and Machar ia  road.

3.6  I n s t i t u t i o n a l ,  Legal  and F i nanc i a l  F r a m e w o r k  for MSWM

3.6.1 Legal  and Pol i cy  F r a m e w o r k

A re v i e w o f  l e g i s l a t i o ns  re l a t i ng  to sol id waste  ma na g eme n t

Local  au thor i t i e s  in Kenya as it is the case in most  o f  the world are 

mandated  by l a w  to m a n a g e  s o l i d  w a s t e  in t he i r  a r e a  of  j u r i s d i c t i o n .  

Al though there  are other  players  in waste handl ing,  two notable points  

are that :  Fi r s t ly ,  the central  government  retains an impor tant  role in 

sol id waste management  through its var ious  minis t r ies  and depar tment ,  

e g.,  the Minis t r i es  o f  Envi ronment  and the Minist ry o f  Nairobi  

Met ropol i t an  Development ;  secondly  other  organizat ions  had come 

into being in var ious  local i t ies,  rather  to fill up the gap where local 

author i t i es  had failed in service  del ivery,  than to supplement

munic ipal  services .  This service with full consul t at ion with municipal
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authori t ies  a l t hough  it becomes  unclear  who to when something went 

wrong in waste  management  in the c i rcumstances  as these 

organizat ions  ap pea r  to be accountab l e  only to 

their  leaders .

Legis lat ion that  touches  on sol id waste management  include:  The local 

g o v e r n m e n t  Ac t ,  cap.  265 o f  t h e  L a w  of  K e n y a  a n d  t he  Public He a l t h  

Act cap. 242 o f  the Laws o f  Kenya.  Under  sect ion 160 of  the Local 

Government  Act ,  the local author i ty  has power  to establish and 

maintain sani t ary  services  for the removal  and destruct ion of, or  

otherwise,  deal ing  with all kinds  o f  refuse and ef f luent  and where any 

such service is es t abl i shed,  to compel  the use o f  such service by 

persons  to whom the services  is avai lable.  However ,  the local 

author i ty has been unable to provide adequate  services in waste 

disposal ,  san i t ary  and other  services .  This is ev idenced  by overf lowing 

garbage con ta i ner s ,  unplanned dumpsi te  and open dumped waste 

within the cent ral  bus iness  dis t r ic t  and in many resident ial  areas in 

Nairobi .

Both sec t ions  201 and 168 of  the Local  Government  Act and the Public 

Health Act r espec t ive ly  empower  local author i t i es  to make by-laws 

regarding mat t e rs  which are necessary or desi rable  for the 

maintenance  o f  heal th ,  safety and well being of  the inhabi tants.  Since 

the role o f  sol id waste management  is charged with local authori ty,  i f  

the waste is not  col lected and di sposed at the se lec ted dumpsi tes,  the 

local author i ty  creates  nui sance  to the publ ic.  In such a case,  the 

local author i ty  is required to make by-laws agains t  it. This makes 

solid waste management  by the local  authori ty di f f icul t .  Section 116 

o f  the Publ ic  Heal th Act provides  that it is the duty o f  every local 

author i ty to t ake all lawful ,  necessary and reasonably pract ical  

measures  for main t a in ing  its di s t r i c t  at all t imes in clean and sani tary 

condi t ions  and for remedying any nuisance or condi t ion l iable to be 

inglor ious  or dangerous  to heal th and to take p r o c e e d i n g s  against  any
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person caus ing  or  responsible  for the con t inuance  of  any such 

nuisance  or condi t ion .  The Act in this  case is no categor ical  as to who 

should carry out  sol id waste management ,  as there is no sole statutory 

body to enforce  the management  o f  waste by the local authori ty.  

Therefore ,  the Act  does not appear  to l imit  sol id waste management  

solely to local  author i t i es :  local  author i t i es ,  non-governmental

organiza t i ons ,  indus t r i es ,  i ndividua l s  and the publ ic  at large are cal led 

upon to take par t  in sol id waste  management  for bet ter  or cleaner  

envi ronment .

Sect ion 119 the Publ ic Health Act empowers  the Medical  Officer  o f  

Heal th,  i f  sa t i s f i ed  with the ex i s t ence  of  a nui sance ,  to serve a not ice 

on the author  o f  the nuisance or  i f  he cannot  be found,  on the occupier  

or owner  of  the dwel l ing or premises  on which the nuisance arises.  

The sect ion requ i res  the of f icer  to remove the source  o f  the nuisance,  

i f  it cont inues ,  wi thin the t ime speci f ied in the not i ce  and to execute 

such working and do such thing as may be necessary for that purpose 

and if the medical  of f icer  o f  heal th thinks  des i rable  speci fying any 

work to be execu ted  to prevent  occur rence o f  the said nuisance.  

However ,  in mos t  cases the medical  off icer  is an employee  o f  the local 

author i ty  and he or  she may find it hard to compel  his or her employer  

to carry out  sol id  waste management  with all these powers  of  the local 

au thor i ty  as per t a in  to sol id waste  management .  The  local author i t ies  

espec ia l l y  the Nai robi  Ci ty Counci l  (NCC) has been ineffect ive in the 

pe r fo rmance  o f  its dut ies and this  has led to the pr iva t iza t ion of  sol id 

waste  management .

N a t i o n a l  E n v i r o n m e n t a l  M a n a g e m e n t  Author i ty  ( NE MA )

NEMA was es t ab l i shed  by the Kenya Envi ronmental  Management  and 

Coord ina t ion  Act  (1999) ,  with powers that  in ter  a l i a s , require all 

deve lopment s  with s ignif icant  impacts  on the envi ronment  to have 

pr ior  impact  a ssessment  approval .
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The Envi ronmenta l  Management  and Coord ina t ion  Act (1999) provide 

for an appropr i a t e  legal and ins t i tut ional  f ramework for the 

management  o f  the envi ronment ,  inc luding  the es tabl i shment  o f  

(NEMA) in s.7.  The  mandate  for NEMA is to supervise and c o 

ordinate deve lopment s  and o the r  mat ters  with an impact  on 

envi ronment  as well  as to ove r see ing  the implementa t ion o f  pol ic ies  

related issues.  The  Act set  up Provincial  and Dis t r ict  Envi ronmental  

Commit tees  r e spons ib le  for p roper  management  o f  the envi ronment  

within the i r  a reas  o f  jur i sdic t ion.  They are also to prepare af ter  every 

five years  (5) yea r s  provincial  and Distr ict  Envi ronmenta l  Action plan 

for thei r  area for incorpora t ion into the Nat ional  Envi ronmental  

Action Plan respect ive ly.  These  ensured envi ronmenta l  concerns were 

taken at the g rass root s  level ,  which cont racted the tradi t ional  ‘top-  

d o w n ’ approach to planning and management  o f  natural  resources.  

The Act also provides  for protec t ion o f  r ivers ,  lakes,  wet lands ,  

hi l l tops,  h i l l s ides ,  mountain areas,  forests  and coasta l  zones among 

other  sens i t ive  ecosys tems .  Sect ion 3 provides  that  every person in 

Kenya is ent i t l ed  to a clean and heal thy env i ronment  and also has a 

duty to s a feguard  and enhance the envi ronment  and that  if  any such 

person notes  any threat  to the envi ronment ;  he or she has, as a right,  

as an in teres t ed  party,  to apply to the high court  for redress.  In giving 

j udgment  the High Court  is to be guided by the pr inciple  o f  publ ic  

par t i c ipat ion in envi ronmental  p lanning and management .  The Act 

aff i rms the need for internat ional  cooperat ion in environmental  

management ,  i n t e r  and intra genera t ion equi ty,  the pol luter  pays 

pr inciple  as well  as the precaut ionary pr inciple  (s .3)  (5).  It also makes 

it mandatory  for  preparat ion and submiss ion of  Envi ronmental  Impact  

Assessment  (EIA)  reports  (at ones  own expense)  for any proposed 

deve lopment  before  any works on it are f inanced,  commenced,  carried 

out ,  executed or  conducted.  NEMA requi res  developers  to publ ish the 

report  in both the Kenya Gazet te  and a local newspaper .  The author i ty 

is also r espons ib l e  for car rying out  envi ronmenta l  audit  o f  all 

act ivi t ies  that  are likely to have s igni f icant  impact  on the envi ronment
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(S. 68). The Act also confers  any concerned  par ty/s  the right to bring 

court  act ion agains t  any env i ronmenta l  of f ender  including the 

government  thus obvia t ing the archaic  common law requirement  for 

locus standi.  The  Act r epresented  an unprecedented  at tempt  in the 

country,  towards  a comprehens ive  legal and pol icy framework for 

e n v i r o n m e n t a l  m a n a g e m e n t .

3.6.2 E n v i r o n m e n t a l  Po l l u t i on  and Waste  Ma n ag e m e n t

Good air qual i ty is an essent ial  requi rement  in the socio-economic 

wel l  b e i n g  o f  a p o p u l a t i o n .  S t u d i e s  i n d i c a t e  t ha t  t here  is h i g h  

presence of  ox ides  o f  su lphur  and ni t rogen,  carbon monoxide
i

par t i culates ,  hydrogen sulphide  and other  gaseous  pol lutants ,  

par t i cular ly  in the air and water  in the main urban centers in the 

country.  The preva lence  o f  d i seases  is closely re la ted to the air and 

water  qual i ty and acute respi ra tory infec t ions  account  for almost  ha l f  

of  the hospi ta l  vis i t s  and 22% o f  K e ny a ’s medical  condi t ions .

High popula t ion  increase and urbanizat ion had led to a

correspondingly  high consumpt ion rate o f  natural  resources and 

consequent ly  to a high generat ion of  sol id wastes .  Most  local

author i t ies  had been unable to cope with col lect ion,  t reatment  and 

disposal  o f  wastes  due to inadequate  capaci ty and financial  

const raint s .  Nai robi  ci ty,  for example ,  produced 1000 tonnes per day 

o f  solid wastes  and only 20% o f  the waste is col lected and taken to 

approve dump-s i t es .  Sewage and sol id waste disposal  services were 

deter iora t ing and remedial  measures  were urgent ly required.  Proper  

management  o f  sol id waste is necessary  i f  the count ry is to achieve 

ha rmonious  urban growth in commerce  and indust ry amid increased 

urbanizat ion.  Was te  management  is also cri t ical  as it has ser ious  

impl ica t ions  on publ ic heal th,  recycl ing and in reduct ion of  harmful  

gaseous  emis s ions  in the air.
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The role o f  local  author i t ies  in waste management  is crucial .  In 

c o l l a b o r a t i o n  w i t h  o t h e r  r e l a t e d  a g e n c i e s ,  t he  G o v e r n m e n t ,  t h r o u g h  

local au thor i t i e s  was expec ted to ensure  a smooth ent ry by the private 

sector  in waste management  by con t rac t i ng  out  services ,  and helping 

in ident i fy ing su i t ab l e  landfi l l  s i tes.

The Government  needs  to support  water  resources  assessment  studies 

to i m p r o v e  p l a n n i n g  a nd  e x p l o i t a t i o n  of  w a t e r  s u p p l i e s  in t he  urban  

areas a long with the co r r e spondi ng  sewerage  deve lopment  systems to 

handle  was tewater .  The government  also needs  to take the fol lowing 

measures  so as to minimize envi ronmenta l  pol lu t ion  and further 

improve waste management :

a) Develop air qual i ty s t andards  and moni tor ing  network;

b) Promote  capaci ty bui ld ing  within regulatory inst i tut ions to 

moni tor  and promote  t echnologies  that  minimize harmful

e m i s s i o n s ;

c) Provide  adequate resource  a l locat ions  for pol lut ion and 

chemica l  management ;

d) Enforce  the provis ions  o f  the Envi ronment  Management  Act.

e) Promote  the adopt ion o f  envi ronmenta l ly  sound management  

sys tems ,  such as ISI 14000,  EMS,  and ISO 9002 quali ty 

s t andards

f) Es tabl i sh  a data base on chemical  waste,  chemical  s tockpi les  

and obsole t e  pest i cides  and establ ish an inventory o f  green 

house gases;

g) Develop a waste management  policy

h) St r eng t hen  the Kenya Nat ional  Cleaner  Product ion Centre;  

and

i) S t r engthen  capaci ty for  the Provincial  Envi ronment  

Commi t t ees  (PECS) and District  Envi ronment  Commit tees  

(DECs)  to effect ively respond to pol lut ion i ssues at the local 

level,  ( source Nat ional  Development  Plan 2002-2008) .
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3 .6 .3  G o v e r n m e n t  Pol icies  and R e g u l a t i o n  on Sol id  Was te

After  i ndependence  and until the year  2001,  the government  gave little 

e m p h a s i s  to t h e  i s s u e  o f  s o l i d  w a s t e  m a n a g e m e n t .  T h e r e  was  ha r d l y  

any ment ion o f  this especial ly in the deve lopment  plans  made before 

1994. It was in the nat ional  deve lopment  plant  o f  1997 -  2001 when 

the subjec t  o f  sol id  waste management  was given a fairly substant ial  

a t t e n t i o n .

N a t i o n a l  D e v e l o p m e n t  Plan 2 0 0 2 - 2 0 0 8

The issue of  sol id  waste management  is ment ioned under  envi ronment  

and natural  r esources  management  while i ssues on pol lut ion are 

men t ioned  in relat ion to waste management .  Ar t ic le  10.1.13 stated 

that:  “ High popula t ion increase and urbanizat ion has led to high 

consumpt ion  o f  natural  resources  and generat ion o f  substant ial  wastes.

Natural  Deve lopment  Plan 2002 -  2008 was formulated in line with the 

g o v e r n m e n t ’s aim t o w a r d s  rapid indus t r i a l i zat ion for economic 

deve lopment ,  which formed the theme of  nat ional  development  plan. 

The  government  saw the need to address  the problem of  solid waste 

because  the amoun t  of  solid waste  generated in our  urban areas was 

bound  to increase  with t he  a n t i c i p a t e d  r ap i d  i n d u s t r i a l i z a t i o n .

The gove rnment  also noted that  it would be no longer  feasible to 

d i s p o s e  o f f  w a s t e  by n a t u r a l  m e a n s .  As a r e s u l t  o f  t h i s  t he  

gov e rn me n t  saw the urgent  need for consider  waste as a resource but 

also explore  ways  o f  not only minimiz ing  it to save on waste processes  

cos t s ,  but  also minimizing its envi ronmenta l  impact .

The plan noted that  the b iodegradable  sol id wastes could be ut i l ized 

commerc i a l l y .  T h e  d o c u m e n t  f u r t h e r  s t i p u l a t e d  t h a t  g i ve n  t he  v o l u m e  

o f  waste  produc t ion  especial ly in urban areas,  there was need to adopt 

sound waste management  measures  such as recycl ing o f  waste using
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appropr ia te  t echno l ogy  focus ing on generat ing as little waste as 

possible  so that  minimize  resource  loss and waste processes  costs.

The government  also noted the need to assess  the quant i t ies  o f  various 

agr icul tural  was tes  to ident i fy the i r  economic  viabi l i ty with a view to 

encouraging  the i r  exploi ta t ion.  The  plan s t ipula ted that  before the end 

of  1998 the Mini s t ry  o f  Commerce  and Industry (MCI)  in col laborat ion 

with Minist ry o f  Local Government  (MLG) and the Ministry o f  

E n v i r o n m e n t  a n d  Na t u r a l  r e s o u r c e  ( M E N R )  w o u l d  c o - o r d i n a t e  a s t u d y  

to achieve  this pr imary  object ive.

The government  also noted the increase in the use o f  plast ic products  

in the count ry and suggested recycl ing and inc inerat ion as the only 

pract ical  opt ions .  No ment ion was made on the need for the 

es t ab l i shment  o f  plast ic recycl ing plants  to deal with the problem.  

This  could be achieved by ex tend ing  incent ives  such as free site for 

cons t ruct ion o f  recycl ing factor ies ,  tax re l i e f  and acquisi t ion o f  

mater ial  at less cos t  (wi thout  duty) ,  among others.  Nei ther  was a ban 

on plast ic  use ment ioned.  Other  aims of  the pol icy s t rategies ,  which 

the gove rnment  was to ins t i tute  in the plan per iod,  included:

i. To  c o n d u c t  a s t u d y  on s u b j e c t s ,  s uc h  as m e t h o d s  for  c o l l e c t i n g  

used p r oduc t s  and the potent ia l  markets  for recycled products.

ii. To assess  commercial  u t i l i za t ion o f  agr icul tural  wastes with a 

high ca lor i f i c  value,  e g . ,  rice husk,  bagasse  from sugar  

manufac ture ,  saw dust  from saw mil ls  and coconut  shel ls  which 

could be used as fuel for fir ing small scale  kilns in the 

manufac tur e  o f  bui lding mater ia l s  e.g. br icks  and tiles.  Rice 

husks  could  also be used as pozzolanic  addi t ive to mortars  and 

plas t ers ,  reducing the need for cement  and lowering the 

embodied  energy requi rements .  Rice husks could also be used 

as natural  glaze for ceramics .  Efforts  should  be di rected at
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quant i fy ing  the amount  genera ted  by rice growing areas such as 

Mwea and Ahero i rr igat ion s chemes  for exploi ta t ion

iii. Br ique t t ing was to be encouraged to reduce  density and 

ease combus t ion .  Bulk b iomass  mater ials  could be dried and 

reduced in size by chipping before they are br iquet ted.  Small 

powered br ique t t i ng  machines  and animal and human powered 

machines  are also avai l able  with capaci t ies  as low as 10 kg per 

hour.  Dur ing  the plan per iod,  the gove rnment  will publ icize the 

t echnol og ies  that  are avai l able  in this field This  was to be done 

through KIRDI,  which was to spearhead invest igat ions  on which 

mater ia l s  are avai lable in commercial ly  viable  quant i t ies  while 

the minis t ry o f  f inance (MOF)  and Minist ry o f  Commerce and 

Indust ry (MCI)  were to work out  modal i t ies  to encourage the use 

o f  waste raw materials.

i v .  With the chal l enge  for Kenya at taining NIC status by the year  

2020 [now rescheduled to 2030] ,  the government  was to make 

use of  the local ly avai lable  raw mater ials  such as waste.  In 

order  to achieve  this,  the government  needed to develop a sound 

meta l lurgical  industrial  base.  This was to be real ized by 

car rying out  feasibly study to be coordinated by the MENR and 

MCI wi thin the first two years  o f  the plan period,  on the 

explora t ion,  evaluat ion and ut i l izat ion o f  the avai lable raw 

mater ia l s  in Kenya.

It is noted that  the government  appeared to have real ized the current  

and ant ic ipated f u t u r e  p r o b l e m  in s o l i d  w a s t e  m a n a g e m e n t  t h r o u g h  t h e  

formula t ion o f  this  document .  It was not  clear  how its implementat ion 

would help in problems  that beset  sol id waste management .  However  

the need for a sol id  waste management  master  plans  to guide solid 

waste management  in o u r  u r ban  c e n t e r s  was  p a r a m o u n t  ( Mu t a i ,  1970).
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The g ov e rn me n t s ’ pol icy on increased income for its ci t izens,  reduced 

i l l i teracy,  pover ty ,  d i sease  and s lums  as well as to provide water,  

sewer,  and o the r  services ,  have a lso been shaped by other  global and 

national pol icy d oc umen t s  such as the Mil lennium Development  Goal 

(MDG) and Vis ion 2030.

3.6.4 P l ann i ng  and  Was t e  M a n a g e m e n t  R e q ui r e m e n t

Within the overal l  f ramework o f  urban management ,  the scope o f  

MSWM e n co mp as se s  the fol lowing funct ions  and concerns:

a) Planning and management

b) St rategic  p l ann ing ,  legal and regulatory f ramework

c) Publ ic  par t i c ipa t ion

d) F i n a n c i a l  m a n a g e m e n t  ( c o s t  r e c o v e r y  b u d g e t i n g  a c c o u n t i n g  etc) .

e) Ins t i tu t iona l  ar rangement  ( inc luding private sec tor  part icipat ion)

f) Disposal  fac i l i ty  si t ing

Planning and management  approaches ,  methods and techniques 

employed in MSWM by most  local  authori t ies  are often inadequate.  

Thei r  need in tegra ted management  approaches  based on adequate 

informat ion sys t ems ,  decent ra l i zed  responsibi l i ty,  interdiscipl inary 

interact ion and co-opera t ion.

Based on the def ined  role o f  the local government  in MSWM, local 

author i ty should  focus on sound planning and f inancial  management  

methods with the aim to improving refuse handl ing.  This would 

include cos t - o r i en t ed  account ing  systems,  budgetary planning and 

control ,  uni t  cos t  calculat ions  and financial  and economic analysis.  

For the opt imiza t ion  o f  opera t ional  planning and appropriate 

management  me t hods  and skil ls,  there  should be proper  data col lect ion 

t echniques ;  be t t e r  analysis  o f  waste  composi t ion,  waste generat ion 

project ion and scenario t echniques ;  formulat ion of  equipment  

spec i f ica t ions ;  be t t e r  procurement  procedures;  and a better
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informat ion management  systems for effect ive moni tor ing,  evaluat ion 

and planning.

3.7 In tens i f i ca t ion  Effects  in Urban  Areas

Densif icat ion in urban areas can be at t r ibuted to a number o f  factors 

that include human and social  factors.

3.7.1 Human Factors

Human factors  may be social ,  where  people of  the same background 

set t le in the same set t lement  and their numbers  grow to be the 

predominant  group in that  area;  factors may also be social -economic 

as in cases where  people of  the  economic-group/c lass  sett le in the 

same place to const i tute  a high- , middle-  , low-class  set t lement  or Ifa 

se t t l ement  based on any other  cr i ter ia.

3 .7 .2  Socia l  F a c t o r s

Intens i f i cat ion o f  buil t  envi ronment  in urban areas is not static and 

tends  to be modi f ied  as social  va lues  changes,  in response to changing 

l i fes tyles  and socia l -economic  organizat ion.  This is well explained by 

the bui l t  env i ronment  mainly hous ing  which will descr ibe the quali ty 

o f  an urban social  envi ronment .  The focus would include the 

condi t ions  o f  s t reet s  and bui ldings  as aspect  of  buil t  environment .

The qual i ty o f  the residential  envi ronment  can be assessed from the 

presence  or absence  o f  a ny  n e g a t i v e  o r  p o s i t i v e  e n v i r o n m e n t a l  

at t r ibutes  in respec t  to the bui ldings .  Thus,  the envi ronment  can be 

sat i s fying and at t ract ive and provide  scope for individual  development  

or it can be poisonous ,  i r r i ta t ing and stunt ing.  The quali ty o f
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environment in which people  l ive,  work and play has much inf luences  

on the qual i ty o f  life they exper ience .

3.7.3 Housing

Housing de te rmines  the social  wel l -be ing/s ta tus ,  personal  securi ty,  

autonomy and comfor t  o f  the owner.  Its locat ion determines  access  

to other scarce  resources ,  such as educat ion,  medical and leisure 

facilities,  and gives an idea o f  charac ter  o f  the neighborhood.  The 

structure shou ld  provide the necessary comfor t  in relat ion to 

i nsu l a t i on  f rom n o i s e ,  p r o t e c t i o n  f r om e x t r e m e  we a t he r ,  dust and 

infestat ion f rom harmful  insec t s  and rodents.  The  quali ty should be 

such that the s t ruc ture  is located in an area that  is safe from f looding 

and where the relat ive c rowding  does not  lead to increased vehicular  

accidents o r  a i r b o r n e  a n d  o t h e r  i n f e c t i o n s  associated wi t h  

overcrowding.

Rent rates for  s t ruc tures /houses  often have a bear ing on the social  

status o f  the house  owners  and on the s tandard o f  the local i ty housing.  

High rent  hous ing  areas are assoc ia ted  with high- income earners whi le 

low rent  ne ighbourhoods  have houses  that  are affordable to low- 

income earners.  Inf ras t ruc ture  services  to an area,  for example,  

street,  sewer  etc. ,  tend to v a r y  with the qual i ty o f  the neighbouhood.  

Where there is conges t ion o f  people  and st ructures,  the services  

deter iorates  and pol lut ion level s  rise. Conges ted areas often have 

narrow foot  pa ths  or s t reets  be tween houses and wi thout  street  l ights,  

they inconven i ences  res idents  and hampers  access into the area that  

become ideal for  cr iminals .  Sol id waste that is often thrown along 

these s t reets  a t t ract s  rodents  and become breeding ground for flies,  

which spread a var ie ty o f  diseases .  All these impacts  negat ively on the 

social  env i r onmen t  and many res idents  could be adversely affected or  

rendered unproduc t ive  when they fall sick.
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3.7.4 E conomi c  S t a t u s

Economic s tandard has a bear ing  on social  wel l -being o f  a local i ty 

This is expressed ,  for example ,  in terms o f  income per capita,  

employment  oppor tun i t i es  or  the general  wel fare  o f  the individual  and 

the people therein.  Thus,  i f  the income per capi t a  o f  the individual  or 

the ne ighbourhood is low as a resul t  o f  underemployment  or 

unemployment ,  thei r  wel fare  will be adverse ly affected,  as they shall  

be cons idered among the poor .

Poverty among urban dwel l er s  has often been blamed on urban 

environmental  degradat ion.  Their  area rarely have adequate 

sanitation,  was t e  disposal  s erv ices  and their  waste  end up in dirty 

streets or in f i l th-c logged r ivers  which add to urban environmental  

pollution and heal th hazards.  Such is the pl ight  o f  people who live in 

Nai robi ’s conges t ed  mega-s lums  like Kawangware ,  Mathare Val ley,  

Mukuru Kwa Njenga and Kaiyaba.  This study found that the residents 

const i tuted the  majori ty o f  the many unemployed Kenyans.  Some o f  

them were under -employed  in the more developed areas o f  the city,  or 

depended on smal l - informal  bus iness  act ivi t ies with meager  incomes 

that they shared  with numerous  dependents .

Most we l l -o f f  urban people work in the CBD or relat ively dense areas 

but thei r  l uxur i ous  r es idences  are in stuck contrast  to the poor  

ne ighbourhood ‘on the other s ide o f  t o wn ’. They enjoy high s tandards  

of  l iving and the i r  work-places  are within thei r  exclusive and well 

serviced res idences .  Thei r  areas  have expansive and pol lut ion-free  

open spaces  with houses  well served with paved roads,  sewer- l ine and 

private or pub l i c  sewage services .  Examples o f  such local i t ies are 

Karen,  Langa ta  and Lavington.
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J.7.S Pol i t i ca l  I n s t i t u t i o n s

Political ins t i tu t ions  play role  in inf luencing social  environment .  In 

Kenya, the cent ral  g o v e r n m e n t  formulates  pol ic ies  on land uti l ization 

and controls,  e g. ,  p l ann i ng  regulat ion,  s t andards  and zoning These 

usually dictate  the s izes  o f  plot s ,  what  s t ructure are needed and what 

materials are used.  It is on the other  hand the role o f  the local 

author i ty to i m p l e m e n t  t h e  p o l i c i e s  and r e g u l a t i o n s  of  t he  c e n t r a l  

government.

Through zoning,  var ious  t ypes  o f  urban envi ronment  have come into 

being. We have  for example ,  the high-densi ty areas like Kawangware,  

low-density a reas  like Langa ta ,  etc.  The local government  is entrusted 

with cont ro l l ing  deve lopment s  within urban areas.  Where there is 

weak control  and implementa t i on  mechanisms,  i l legal  structures have 

been erected especial ly  by poo r  people who cannot  afford to bui ld 

houses of  the requi red s tandards .  The s i tuat ion becomes compl icated 

where the local  author i t ies  fai led in services delivery.  Lack o f  

services l ike proper  roads,  sewer  and water  therefore fuels 

e n v i r o n m e n t a l  p o l l u t i o n .

Poor sani t a t ion has  forced major i ty  o f  the people in urban areas to, at 

best, o p t  to p i t  l a t r i n e s  w h i c h  s o m e t i m e s  fill up and  d i s c h a r g e  into t he  

open drains and rivers.  This  was evidence at Kawangware,  Mathare 

Valley,  Kibera and Mukuru kwa Njenga in Nairobi ,  at the time of  the 
study.

3.7.6 O t h e r  S o c i a l  and E n v i r o n me n t a l  Factors .

Other factors ,  which affect  the  social  envi ronment  include: Solid 

waste;  poor  sani t a t ion;  urban fa rming;  and toxic and hazardous waste.  

Most h o u s e h o l d s ’ disposable  waste that is generated in developing 

count r ies  is resul t  o f  changing l i festyle.  This  waste in most cases is
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not collected but  thrown anywhere  to become a source o f  pol lut ion 

Some of  it rot  and become breed ing  grounds  for insects that cause 

diseases to the inhabi tants .

In parts o f  Kawangware ,  i l l - s t ruc tured  and abandoned septic tanks 

were found to over f low with fil th that  added to the environmental  

pollution. Toxic  or hazardous  waste mainly from factories could be 

inflammable or  poi sonous  or  have disease caus ing agents.  Some o f  

these wastes are dumped in water  bodies or dumping sites which in 

most cases are a lways burn ing  and emi t t ing the harmful  fumes.  This  

negatively a f fec t s  the env i ronment .

Urban design is another  f ac tor  that affect  social  environment .  

Material used mos t  in urban areas  is concrete  which store much heat 

that some people  feel uncomfor t ab l e  with while reflect ive roofs and 

wall used in some  bui ldings  are uncomfor table  for other people who 

find the s t ruc tures  to hot  to work or live in during hot  seasons and too 

cold in cold weather .

Urban crop and l ivestock fa rming may have posi t ive  environmental  

impacts in that  manure from the animals ,  can be used to grow other  

crops or  vege t a t i on  which cont r ibutes  to greener  environment .  A 

negat ive effect  could also be seen where l ivestock farming is carried 

out in small  p lo t s ,  which are shared with resident ial  houses.  The 

waste from the animals  is thrown on the pavements  and any wh e r e  

else. Thi s  was t rue  in parts  o f  Kawangware  area for example,  during 

the s tudy per iod.

Rapid urban iza t i on  at current  pace of  urban growth would require 

governments  in developing count r ies  to faci l i tate access for 

bui ld ings ,  on average ,  a new ci ty o f  1 mil l ion people  every week for 

the next  40 years .  The scale of  dens i f icat ion and intensi f icat ion in the 

ci t ies o f  d eve l op i ng  countries is three t imes high in densi t ies  than in
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developed count r ies .  Thi s  condit ion is associated with a range of  

p r o b l e m s  i n c l u d i n g  i n f r a s t r u c t u r e  o v e r l o a d ;  o v e r c r o w d i n g ,  congest ion;  

air po l lu t ion;  severe  heal th  hazards;  lack o f  publ ic and green space,  as 

well as env i ronmenta l  degradat ion.

Urbanizat ion scholars  wonder  why there  should be further 

dens i f i ca t ion in poor  urban neighbourhood,  given that  densi t ies  are 

already high.  P r oponen t s  o f  compact  ci t ies  recommend pol icies  that 

restrict  urban expans ion  and seek to reduce the amount  of  land for 

absorbing more urban popula t ion  growth.  They suggest  such measures 

as m a i n t a i n i n g  e x i s t i n g  d e n s i t i e s  l e v e l s ;  e n c o u r a g i n g  a d e q u a t e  

landfi l l ;  zon ing  and land subdivision;  and inst i tut ing regulat ion to 

control o r  l imit  urban growth  enhance land conservat ion.

"Compact  ci ty ap p ro a ch ” , therefore seeks to, inter a l ias , retain or 

increase bui l t -up area and residential  populat ion densi t ies  at 

sus ta inable  level ,  but  at the same t ime intens i fying urban economic,  

and social  and cul tural  act ivi t i es  within envi ronmenta l ly  susta inable  

levels and func t ioning  services .

Some schola r s  theor ize there  is relat ionship o f  land use and the l iving 

space which ensures  that conges t ion intensi f ies  as populat ion densi t ies  

in a given land port ion increases.  Small  urban space would also mean 

increased conges t ion  and related urban problems  unless the levels  o f  

services  and ameni t i es  that  are avai led are commensura te .

Compe t ing  demand on land in urban areas can arise not only because  

o f  t he  a b s o l u t e  s h o r t a g e  o f  l and ,  bu t  a l so  b e c a u s e  o f  the  relat ive 

scarci ty o f  sui table  locat ions.  Under these condi t ions  land-use with 

the grea te r  economic  or social  viabil i ty f inds place in these sui table  

locat ion whi l e  relegat ing the less compet i t ive  uses to less des i rable  

locat ions.
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Other s cho la r s  s tate  that  high populat ion densi ty  has been mal igned at 

least as it a f fect s  p e op l e  without  suppor t ive  evidence,  and hence 

maintain that  people  who live under  crowded condi t ions do not 

suffer f rom being c rowded  but rather from lack o f  services and 

amenit ies.  Otherwise ,  they say,  the people are no worse of  than others

Never theless ,  the degree  o f  populat ion concentrat ion into urban 

centers is genera l ly  be l i eved  to be very c lose ly  associated with levels 

of  economi c  deve lopment .  The degree o f  density in cit ies has a 

tendency towards  d i f f e r ent i a t ion  and special izat ion;  the separat ion of  

workplace and res idence;  the funct ional  segregat ion o f  areas; and the 

s e g r e g a t i o n  o f  c a t e g o r i e s  o f  r e s i d e n t s ,  t h e r e b y  c r e a t i ng  a r e s i d e n t i a l  

mosaic.

To work out  the re l a t ionship  between densi ty and 

s i ze  r u l e )  in m e a s u r i n g  d e n s i t y  of  d e v e l o p m e n t s ,  

per hectare  is commonly  adopted.  As the pop

set t l ement  increases  the land provision

exponent i a l ly  (i.e. the dens i ty  of  development  in 

rises at a dec reas i ng  rate - densi ty size rule).

3. 8  P l a n n i n g  I m p l i c a t i o n  on U r b a n  S p a c e

The main goal  in l and-use planning in a social  envi ronment  is to 

reconci le  conf l i c t ing  pressures  on land and to determine the best  use 

of  land wi thin  the res t ra ints  imposed by phys ica l ,  economic,  social  

and pol i t ical  factors.

Planning involves  various component s ,  such as problem ident i f icat ion,  

goal se t t ing,  predict ing a n d  p r o j e c t i o n ,  d e s i g n ,  e v a l u a t i o n  and  

implementa t i on .  It requires  that  the s takeholders  are involved at all 

s tages  as f ac tor s  affect ing the social envi ronment  have to be assessed 

in relat ion to those involvement  and other  component s  of  urban
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planning. The p lanner  a s se s ses  the physical  condit ion of  the area,  the 

social set  up and pol i t i ca l  inter ference or lack o f  it, before coming up 

with a plan.

At he hear t  o f  the re l a t i onsh ip  between authori t ies,  the society and 

built env i ronment  in urban areas,  are the ci ty planners who, through 

a mixture o f  defaul t  and intent ,  find themselves  being the arbiter 

between the conf l i c t ing interes t s  o f  di f f erent  classes of  people and 

communit ies .

Although city p lanners  are concerned with improving the physical  

envi ronment ,  they have for  long been or iented towards certain people 

even i f  on ly  indi rec t ly  and impl ic i t ly (Gans.  1969). These people have 

been wi thin the p lann ing  profession i tself,  its poli t ical  link and a 

special group  within the middle-class .  Bias towards the middle-class  

m e a n s  the p l a n n e r  s e e k s  to create the kind o f  city the class  desired 

with, for example,  thei r  favoured s ingle- fami ly dwell ing and the 

creat ion o f  faci l i t ies  that  ca t e r  for middle-c lass  tastes.

3.8.1 S t a nd a r d  and Urban Pl anni ng

Tradi t ional  master  p lann ing  has often rel ied on rigid regulat ions  

using,  zoning ,  subdivi s ions ,  bui lding pol icies  and standards.  Al though 

master  p l ans  have excess ive  regulat ions ,  they often are ineffect ive in 

address ing envi ronmenta l ly  sensi t ive areas such as steep s lopes,  

wet lands  and ear thquakes  prone  land. Tradi t ional  planning approach 

has also ra re ly  concerned i t s e l f  with the cri t ical  issues o f  impact  on 

low- income households .  A wel l -planned se t t l ement  is one in which 

everybody is sat i sf ied,  and in which there is a balance between nature 

and land use.  To achieve these  s tandards,  there  are a set as regulat ion 

tools  to help in a c h i e v i n g  this  s t a n d a r d / g o a l . E x a m p l e s  o f  these tools 

are bu i ld ing  by-laws.
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In developing coun t r i e s ,  s t andards  seem deficient  and unrealist ic 

because  they do not  appea r  to equi tably car ter  for all classes o f  people 

especial ly in re la t ion to shel ter  provis ions .  For example,  the 

standards set for a cc ep t ab l e  bui lding mater ia l s  leaves the poor with 

no al t ernat ive but  to set t le  in slum areas as the prescribed 

c o n v e n t i o n a l  m a t e r i a l  is o u t  o f  h i s / h e r  r e a c h .

Standard in developed count r i es  are set to protect  all, including the 

weaker member  o f  the socie ty .  In developing countries,  s tandards tend 

to protect  the weal thy e l i t e  from the in te res t s  of  the rest o f  the 

ci t izenry.  In Kenya,  local  or nat ional ,  code regulat ions or 

requi rements  make excess ive  demand on bui ld ing  materials,  s ize,  plot 

coverage etc.  The main cr i t i c i sms of  the regulat ions are that  they 

reflect  ind i f f e r ences  o f  local  authori t ies  to the issues of  publ ic 

concern;  they represent  inher i t ed  pol icies o f  our  colonial  masters;  they 

are i r r e l evance  to local  cul ture e g .  space  requirement.  Rigid 

regula t ions  prescr ibe  convent ional  material  and l eave  little room for 

pragmat i sm or  imagina t ion in finding acceptable  standards that would 

consider  the wel fare o f  the  low-income groups.  The regulat ions also 

involve s t renuous  paperwork ,  that  even daunt ing for potent ial  

developers .

Exist ing s t andards  and requi rement s  in Kenya are explained in 

Bui lding Code  Grade 2. By laws which are appl icable in high densi ty 

or l ow- income  areas.  This  is divided into p l anning  and design.

3.8.2 P l a n n i n g  and Design

Planning and design expounds  on the requi rement  o f  plot size;  

maximum plot  coverage;  and minimum space  around a bui lding.  

Urban p l ann i ng  and design is also determined by access ibi l i ty to 

services  such  as water  and sewer .
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3.8.3 U r b a n  C o n s t r u c t i o n

Type o f  foundat ion  for example  re inforced concrete foundation and 

r equ i r ed  mix rat io o f  s and ,  cement  and a g g r e g a t e  which should be 

1:2:4 The  cons t ruc t i on  o f  di f ferent  type o f  floors,  walls and even 

roof cover  are also spec i f i ed  in the bui lding code.

3.8.4 O t h e r  R e g u l a t i o n s  f o r  Urban S t r u c t u r e s

The bui ld ing  code also inc lude  such o ther  specif icat ions as roads 

width, pe rmis s i b l e  bu i ld ing  materials and compat ible  connect ion to 

water and sani t a t ion s ys t ems  that ensure developments  that  have 

minimum adverse  effect  on the envi ronment .  Largely because o f  the 

rigid s t andards  requi red by local author i t ies ,  many households  and 

b u s i n e s s e s  are forced to m o v e  into the i n f o r ma l  and unregulated 

se t t l ements  in env i ronment a l l y  sensi t ive locat ions.  Some o f  these 

regulat ions  are poor ly des igned  and impact  adversely on historic sites 

and des igna ted  areas that  are often subject  to laws and regulat ions  

with res tr ic t ions  on use and rent charged.  These  regulat ions l imit  the 

poss ibi l i t i es  for economi cs  act ivi ty in the area concerned and lead to 

their  de ter iora t ion .

Complex deve lopment  permiss ion procedures  buil t  into the planning 

and l and  d e v e l o p m e n t  p r o c e s s  f u r t h e r  l imi t  a f f o r d a b i l i t y  and e f f i c i e n t  

access to land is also af fec ted where there are. Realist ic s tandards  

would ease  appl i ca t ions  and cont r ibute to ef fect iveness  of  land use

regulat ions .
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CHAPTER FOUR:

A SYNTHESIS OF RESEARCH FINDINGS

4.0 I n t r o d u c t i o n

The data obta ined  from the field was analyzed by use o f  simple 

stat ist ical  methods  such as descript ion o f  absolute frequencies,  

percentages  that show character i s t ic  o f  the phenomenon under
invest igat ion.

Tables,  f igures ,  maps and photographs  were also used. Three hundred 

ques t i onnai res  which were dis t r ibuted throughout  the neighborhood by 

use of  s i mpl e  random se lec t ion  were subjec ted to further synthesis  in 

order to come up with f r equenci es  and percentages  which helped in 

compar ing the phenomenon in each cluster  and therefore,  the overal l  

ne ighborhood.  Some data was subjected to s imple  stat ist ical  tabulat ion 

in order  to test  on the hypothes i s :

Densi f i ca t ion of  res ident ial  space never in i t se l f  signify 

solid w a s t e  m a n a g e m e n t  in u r b a n  r e s i d e n t i a l  n c i g h b o u h o o d  

may with o the r  factors con t r ibu t e  to that  inadequacy

Among the key var iables  noted were:

a) Plot  s i zes

b) Plot  coverage

c) Households  densi t ies

d) Dwel l i ng  units dens i t i es

e) Sol id waste quant i t ies  

The above variables  were arr ived at through data needs from the 

objec t ive  o f  the study,  which are expounded in the foregoing 

synthesis .

inadequate

a l t h o u g h  it
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Study O b j e c t i v e  1 -  To Inves t i ga t e  Relat ionships  Between
D e n s i f i c a t i o n  a n d  S o l i d  W a s t e  M a n a g e m e n t .

Data need:  The fo l l owi ng  informat ion sol ici ted through the study 

quest ionnai re  was used to obtain data to support  the above first
object ive o f  the study.

a) Household  s izes  wi thin a c o m p o u n d  (Table 4.4).

b) Dens i t i es  wi thin plot s  (Table 4.4).

c) Means  o f  d i sposa l  from the plots

d) Volume o f  waste  genera ted at household  level

e) F requency  o f  co l l ec t i on  from the plots

f) Means  o f  waste s to rage  within the plots

l a b l e  4.1 F r e q u e n c y  o f  Co l l ec t i on  From the Compound

Several times 
each day

Cluster
A

Cluster B Cluster C Total
response

Total
Percentage

0 9 2 11 3.7%

Daily 12 40 29 81 27%

3 times a week 6 13 3 22 7.3%

Twice a week 31 10 18 59 19 7%

Once a week 25 4 11 40 13.3%

Less frequently 18 10 21 49 16.3%

Don’t know 8 4 1 25 4.3%

Not at all 0 10 15 0 8.3%

Total 100 100 100 300 100%
Source: (Author) icld survey
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Table 4.2 Means  o f  Di sp osa l  by the Househo ld

Cluster A Cluster B Cluster C Total
response

Total
percentage

Use of plastic bags 64 32 45 141 47.0%

Plastic container 19 50 17 86 28 7%

No formal method 17 18 38 73 24.3%

Total 100 100 100 300 100%

Source: (Author) field survey May 2006 

4.1 Plot  S i z e s

Majori ty o f  the analyzed p lo t s  were o f  Vi acre or  less (Table 4.3). This  

const i tutes  67 .4% o f  the total  number  of  the analyzed cases. Plots o f  

more than Vi acre were few at 12.7%. Major i ty o f  these were within 

cluster  B some  of  land,  which was yet to be subdivided,  al though there 

were li t t le on-go ing  subdiv i s ion  (mainly in plots  owned by families).

I able  4.3 -  C o m p a r i s o n  o f  p l o t  sizes ana lyzed  in d i f f e r en t  c lus t e r s

Plot size Cluster Cluster B Cluster C Number of 
plots

Total
percentage

More than Vi Acre 60 7 46 113 37.7%

Vi Acre 19 36 34 89 29.7%

*/2 Acre 13 36 11 60 20.0%

More than Vi Acre
8 21 9 38 12.7%

Source:  (Au t ho r )  field survey May 2006.
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4.1.1 H o u s e h o l d / D w e l l i n g s

Table 4.4 N u m b e r  of  h o u s e h o l d s  wi th in  plots

Number  of  
households

C l u s t e r
A

C l u s t e r
B

C l u s t e r
C

Total
number

Tota l
pe rcen t age

<3 16 33 55 104 34.7%

3 - 5 64 41 36 141 4 7.0%

5 - 10 17 25 7 49 16.2%

>10 3 1 2 6 20%

Total 100 100 100 300 100%

Source: (Author) field survey May 2006

The number  o f  households  has a relat ionship to the amount of  waste 

generated,  which is a l so  d e t e r m i n e d  by l e ve l  of  i n c o m e  of  t he  

household (The higher  the i ncome  levels the more the amount  o f  sol id

waste genera ted  and vice versa) .

As conf i rmed from the s tudy,  majori ty o f  the households  generated 

between 1 kg and 5 kg of  waste  per week each.  If  more than 30% o f  

the analyzed cases  had more than 10 households ,  therefore 30% o f  300 

are equal  to 90 households ,  meaning that  a total  o f  90 x 100 x 5 kg 

that is, 45 tons  o f  waste,  is produced within those compounds wi thin 

one week.

The study es tabl i shed that d i f ferent  compounds  had different  number  

of  households  d e p e n d i n g  on t he  n u m b e r  of  r e n t a l  uni t s .  There are

84



some rental uni ts ,  which were shared by more than one household 

especially in c lus ters  B, and C. Table 4.2 shows distribution of  

dwelling uni t s  wi thin each compound,  which in most cases correspond,  

to number o f  households .  More than 30% o f  the analyzed cases 

confirmed that  there are more  than 10 households  in majority o f  the 

plots. There  are c o mp o u n d s  with even more than 50 households (see 

plate 4.1) Very few c o mp o u n d  had I household  8.3% mainly in cluster  

A and B. These  were the few landlords who did not mix with their 

tenants.

Table 4.5 - N u m b e r  of  Dwel l i ngs  Wi th in  Plot s

Number  of  
dwell ing

C l u s t e r  A C l u s t e r  B Cl u s t e r  C T otal 
number

Tota l
pe rcen t age

1 8 17 0 25 8.3%

1 < 5 56 41 18 1 15 3 8.3%

5 < 10 24 22 23 69 23.0%

>10 12 20 59 91 30.3%

Total 100 100 100 300 100%

Sou rce :  f(Author)  field survey May 2006

Simi lar i t i es  no t ed  in the a s sumed  clusters  l ike na ture  of  dwel l ing units 

which are e i t h e r  cons t ruc t ed  f rom convent ional  mat er i a l s  or t emporary 

s t ructures  can be expla ined  in the fol l owing i l lus t ra t ions
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Re l a t i ons h i p  B e t w e e n  O p e n  S p a c e  a nd  Bu i l t - up  Area 
Within t h e  P l o t s .

Case 1

Figure 4 .1 : A f ive s t o r e y  r e s i d e n t i a l  d e v e l o p m e n t  for 47 fami l ies .  Plot  
size is % a c r e  wi t h  a b u i l d i n g  c ov e r a g e  of  ove r  80%.  Access is by e a r t h  
road.

Cortfc rood

Source:  (Author )  field survey 2006

As noted f rom field survey,  most  houses are informal .  Depending on 

the c lus ter  area analyzed formal houses made with convent ional  

materials  were  increas ing especia l ly  in cluster  A followed by cluster  C 

then B in tha t  order.  The sketch which is shown in figure 4.1 shows 

some of  the upcoming high-r i se  development .  Major i ty of  them do not 

follow plann ing  by- laws (see also plate 4.2).
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Case 2

Figure4.2 S ingle  s t o r e y  u n i t s  for  50 fami l ies .  Plot  size is VSacrewith 

a bui lding c o v e r a g e  of o v e r  80%.  Access is by ear th  road

itticm  v e n a *  i  i  
Sc«i« 1:400

iorlfi rood

GftOUNO P U *  k «*« 1:400

Source:  Field survey (Author )  May 2006

Figure 4.2 show a plot  of  V* acre with an approximate  populat ion of  

250 res idents .  The area covered by bui ldings is more than 80%. The 

open space left  is less 20%. This type of  development  is a 4-storey 

bui lding with approximate ly  50 numbers of  households ,  assuming that 

each household  has 5 people then the total number  of people l iving
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within such a c ompound  is 250 persons.  A number of  similar  

developments w e r e  s e l ec t ed  for study in relat ion to waste handling

4.1.2 F ind i ngs

Waste G e n e r a t i o n  -  The main source o f  waste  was foodstuff remains 

and wrapping papers ,  which was approximate ly  250 kg of  solid waste 

per week per  household  (based  on study f inding that is 5 kg average 

per week to major i ty o f  the residents who occupy such kind of

houses).

Waste S t o r a g e  - Major i ty  o f  the households  had means of storage 

ranging from paper  bags to plast ic containers .  Common storage area 

in most o f  the analyzed areas  was a container  or  an area set-aside at 

one corner  o f  the plot .  Where  plots had no defined storage area for 

waste, res iden t s  s imply t h rew thei r  waste out s ide  the compounds at 

night.

Waste Co l l e c t i on  - means  o f  waste col lect ion from the compound was 

not well k n o w n  to the major i ty o f  residents  who bothered less about 

that except  where they were  responsible  for disposal o f  their own 

waste. It was  genera l ly  up to the landlords to organize mkokoteni  or

private veh i c l es  for col lec t ion.

Waste Di sposa l  - Disposal  from the compound was by private 

col lectors through a r rangement  by occupants  or  by owner. Dest inat ion 

was unknown to majori ty o f  occupants .  Presence of  waste within or 

near the houses  in the compound except  for cases  o f  uncollected waste 

in a we l l -marked  area was a common scene.  General ly,  compounds  of  

this nature  w ere clean but out s ide  the compound,  just  a few meters  

away, heaps  o f  solid waste could  be seen.

88



Conclusion

Despite the fact that ,  p lot s  were conges ted with buildings,  they were 

clean ins ide meaning  that  the occupants  or  owner  were concerned o f  

waste handl ing.  Human conges t ion or  bui ld ings  in this case does not 

necessary af fect  handl ing  o f  waste within.  The presence of  waste 

outside the compounds  could  be as a resul t  o f  other  factors,  for 

example,  such kinds o f  deve lopment s  d o n ’t ex i s t  in isolation: there are 

a number o f  o ther  d eve l opmen t s  which could be the source of the solid 
discarded waste.

Absence o f  a nearby col l ec t ion  point could also be another factor  in 

that waste from this kind o f  deve lopment  would have to end 

somewhere,  i nc lud ing  open spaces  i f  col lect ion points were beyond 

reach. Anothe r  problem was that ,  not all owners  of  developments  o f  

such proper t i es  cared much about  the waste they deposited outs ide 

their compounds  and where it bothers them,  they simply went for 

informal co l l ec to r s  whom they hired to get rid o f  the waste for them. 

The informal  col lectors  in turn could discard the waste in any 

avai lable open  space.

Case 2 ( f igure  4.3)

Figure 4.3 shows  an example  o f  informal const ruct ion,  which covers  

most o f  the s tudy area.  According to an informal  structures survey 

done by Ngau (1995) ,  Kawangware  had the bigges t  share o f  informal  

st ructures in Dagoret t i  const i tuency.  At the t ime of  this survey,  the 

si tuat ion is no bet ter  as informal  st ructures cont inues  to increase.  As 

in case 1 the area occupied by the bui ldings is more than 80%, l iving 

less than 20% o f  open space.  The open space left is used for o ther  

act ivi t ies such as c i rculat ion,  waste handl ing,  drying o f  clothes,  

sani tary fac i l i t i e s  such as toi le t s  and showers.  Unlike case 1, the 

volume o f  was te  generated here is less, despi te the fact that  number  o f  

occupants  is the same - that is 250 people,  and less similar number  o f  

households .
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Findings

Waste G e n e r a t i o n  - As in case 1 the main source o f  waste was 

foodstuff and wrapping pape r s  and less than 200 kg per week based on 

average o f  3 kg per  week per  household (s tudy finding per week per 

household).

Waste S t o r a g e  - un l ike  case 1, there were no defined method of  

storage as waste  and was  disposed of f  a lmost  immediately it is 

generated by throwing it outs ide the compound or within the

compound anyhow.  There  were  some cases where  a common drum or 

pit within the  compound  was used as a t emporary storage area

Col lect ion - waste co l l ec t i on  from the compound was not clearly

defined. Was t e  could remain uncol lected wi thin the compound for

long hence spi l l  over  onto mos t  o f  the remaining open space. Wastes 

thrown ou t s ide  the compound  was found to spread over to the entrance 

to the c ompound  in some cases.  There were few landlords who 

organized for col lect ion f r o m  t he  t e m p o r a r y  s t o r a g e  area  o u t s i d e  the 

compounds to unclear  des t inat ions .  That  is probably the origin o f  

most waste found on road and open spaces.

Disposal  - method o f  waste disposal  included burning it,

burying wi th in  compounds  or  throwing it onto the roads and open 

spaces.  The re  are very few cases  of  formal disposal  methods such as 

involving l i censed  private col lectors .

( ( inclusion

Unlike what  was f o u n d  in c a s e  I, the c o m p o u n d s  in this c a s e  were  not 

as t idy as in case 1. The s tudy found the dwel l ings  involved were 

for the ma jor i t y  poor  who had least concern for waste management .  

The plots  were  congested with bui ldings  leaving very lit t le space for 

management  o f  waste.  Lack o f  consis tent  waste col lect ion from the
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plots made the area di r ty and foul smell  was common in most o f  the 

compounds as de co mp o s i ng  waste  accumula ted for a long period

Majority o f  the house  o w ne r s  d o n’t stay wi thin and therefore care 

least toward waste management .  Lack o f  c o - o p e r a t i o n  a mo n g  the 

tenants meant  every ind iv idua l  handled his own waste the wav he 

deems fit. Wi thout  s uf f i c i en t  funds,  as it was the posit ion in ease l ,  

hiring o f  pr iva t e  co l l ec tor s  was diff icul ty and this led to accumulation 

of waste wi thin the c o mp o un d  and foul smell  in the compound.

Plot C o ve r a g e

The ratio o f  the bui l t -up a rea  within a given plot  is regulated in by

laws which def ine the a l l owab l e  size of  development  in the plot  in 

relation to wha t  should  be left  as open space.  This  ratio varies from 

place to p lace  in urban areas ,  depending largely on zoning regulat ions 

on land use,  i.e. r e s ident i a l ,  commercial  or industrial .  This is also 

dependent on other  r equ i r emen t s  like avai l abi l i ty  of  infrastructural  

services such as sewer.

Ihe study area  is a l lows to have plot  coverage  o f  50 percent  which is 

rarely fol lowed as is seen f rom Table 4.6.
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Ratio of  Bu i l t - up  A r e a  to Open  Space

Of the ana lyzed  plot s ,  on l y  10.7% had open space of  25% compared 

with bui l t -up area whi le  major i ty  had up to 58% o f  the area covered by 

buildings. About  30 .3% o f  the analyzed plots  had building-covered 

area of  more than 80%,  meani ng  that space left  for other activit ies was 

minimal. The  r e m a i n i n g  s p a c e  had v a r y i n g  a c t i v i t i e s  to c o mp e t e  for.  

access to the houses ;  c l o t he s  drying; waste col lect ion and some cases 

of burning as means o f  d i sposa l ;  animal keep ing  in some cases; and 

circulation wi thin the compound .

fable 4.6 -  Rat io  o f  Bu i l t - up  Area to Open S p a c e

Area covered 
by buildings

Frequency of analyzed plots cases Totals Percentage

Cluster A Cluster B Cluster C

25% 0 15 2 17 5.7%

25% - 50% 26 17 12 55 18.3%

50% - 80% 40 46 48 134 44.7%

>80% 34 22 38 94 31.3%

Total 300 100%

Source: (Author),  field survey 2006

Figure 4.1 and f igure 4.2 - show an example o f  space use within a 

given plot  in terms o f  development .  Most  o f  the development  in zone 

C are o f  this  type and were const ructed using non-convent ional  

materials  ma in ly  t imber  or i ron sheets for wal ls.  There are also some 

cases whereby  there are mud-wal led houses.  Majori ty o f  residents  

were found to be low-income earners and are tenant s .  Except  for few
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cases the p lo t s  were acces s ib l e  through small  footpath that was hardly 

wide enough to al low vehicular  movement .  The same type o f  

development  can also be found in other zones.  Spatial dist r ibut ion 

within the si te di f fers  with conf igura t ion o f  the plot  and room sizes

Acces s  W i t h i n  t he  P l o t

Passage wi thin the plot  w a s  u s ua l l y  a n a r r o w  s pace  o f  a bou t  I 4m,  

which was also used for o t he r  act ivi t ies l ike cloth drying and even 

storage o f  excess  furni ture  dur ing  the day.

Household

The size o f  each household  averaged between 3 - 5  people, as it as the 

case in mos t  areas reviewed.  The study found an average o f  50 

households  in each unit  that  was analyzed,  giving an average 

populat ion o f  250 people  wi thin a space of  9 0 0 m 2. There are cases in 

which more than one fami ly shared individual  unit. This meant the 

populat ion s ize  may have been  higher  than 250 people per plot.

Act iv i t i es  W i t h i n  C o m p o u n d s

Among the common act ivi t i es  noted within the compounds include:  

washing;  was te  damping;  and animal keeping.

Se rv i ces  P r o v i s i o n

S e r v i c e s  p r o v i s i o n  deferred f r o m  c o m p o u n d  to c o m p o u n d  within the 

ent i re ne ighborhood .  Major i ty o f  the compound had electr ici ty and 

water  whi le  a few in zones  A and B are served by sewer service.  

Major i ty o f  the compounds  had pit latrines and a few o f  them used 

s e p t i c  t a n k s  or c o n s e r v a n c y  t a n k s .  R o a d s  type as an i n f r a s t r u c t u r a l  

service  also var ies  from zone to zone.  The main access roads serving 

t he  n e i g h bo r h o od  were cons t ructed with tarmac and murrum, a l though 

major i t i es  were  earth roads or  murram.
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4.2 Sol id W a s t e  M a n a g e m e n t

Solid waste managemen t  encompa sse s  varying funct ions are explained 

in the n e x t  few p a r a g r a p h s  as  s uc h  an u n d e r s t a n d i n g  is c rucial  in the 

search for a so lu t ion  to t he  prevalent  poor  MSWM in the study area 

and related suburbs .  The func t ions  are:

a) Waste genera t i on

b) Col lect ion

c) Storage

d) Transfer

e) Disposal

f) Recycl ing  and

g) Resource  recovery

4.2.1 Solid W a s t e  G e n e r a t i o n

The major was te  genera t ed  here  is h o u s eh o l d ’s, consist ing of mainly 

papers,  vege t ab l e  or food mater ia l s .  It is noted that  not all generated 

waste is d i sposed  of f  in be t t e r  methods.
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Table 4.7

Approximate  Vo l ume  of  So l i d  Was te  P r o d u c e d  Per  Week in kg

C l u s t e r  A C l u s t e r  B C l u s t e r  C Total
response

Total
%

Less than 1 Kg 6 23 32 61 20.3%

More than 1 kg 63 49 44 155 52.0%

More than 5kg 
less 10 kg

29 24 9 62 20.7%

More than 10
J f i___________

2 4 15 21 7.0%

Source: (Author)  field survey May 2006

From the above  table it is no ted  that majori ty o f  the residents (73.3%) 

p r oduce  l e s s  t han  5 kg  o f  was t e  per week per  household while 2 7 . 7 %  

of them p roduce  about  5 kg or  more in a week.  Those households 

who produce  less than 5 kg o f  waste per week were in the low-income 

group res iding in the informal  s t ructures  as conf i rmed from the field 

survey .  L a n d o w n e r s  a nd  a few other res idents  were well above the 

low-income bracket  and l ived in households ,  which produce 5 kg of  

waste and above.

Past research indicate  that wel l  o f f  urbani te p roduce  more solid waste 

in a day than the low income group,  meaning that  majority o f  the 

people in this  ne ighborhood  were in the low income bracket and

therefore p roduced  less waste.

Also, from the  amount  genera ted  in a day,  a ssuming  an average of  5 kg 

per week per  household ,  then with populat ion o f  approximately 48,777 

household,  it can be assumed that waste gener a t ed  per week was
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approximately 243,885 kg in the ent i re neighborhood,  meaning that in 

a month, a total  o f  9 7 5 , 54 0  kg,  was generated which is equivalent  to 

975 tons o f  waste was p r o du c e d  in the study area. This was a lot o f  

solid waste which would cont inue  increas ing with time and needed 

necessary measures  to be put  in place for bet ter  management and 

cleaner env i ronment .

4.2.2 Was t e  S t o r a g e

Waste genera t ed  in the a rea  was mostly found stored in plastic paper 

bags within compounds  and a in a few metal containers.  Some 61.7% 

of those in t e rv i ewed  have at  least  some means o f  storing waste from 

source (see table  4.4) .  Mos t  o f  the waste was ei ther stored at one 

corner of  the  compound or  out s ide  the compound on any empty space 

available. About  38.4% had no waste s torage facility hence 

consti tuted the group who threw the waste anywhere including the 

road reserves .  There  were hard ly  any communal  storage containers or 

clearly demar ca t ed  s torage  o r  col lect ion area.
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Table 4.8

Means of  S t o r a g e  o f  H o u s e h o l d  Waste

Metal/plast ic
container

C l u s t e r  A C l u s t e r  B C l u s t e r  C
Total
response Total

%

58 49 25 132 40%

Basket/carton 1 12 40 53 17.7%

No container 41 34 35 1 10 36.7%

Don’t know 0 5 0 5 1.7%
Source: (Author) field survey May 2006

4.2.3 Solid W a s t e  C o l l e c t i o n

Collection wi thin the compounds  was minimal  unless landlords were 

there to s h o w  the lead for  t enants  to fol low.  The tenants mainly 

cared for the  waste from thei r  houses  which they took to any 

collection poin t  within or ou t s ide  thei r  houses  or threw it way to a 

place o f  t he i r  convenience ,  fu r ther  away from thei r  compound.

4.2.4 Was t e  Disposa l  M e t h o d s

Waste d i sposa l  in most  o f  the analyzed compounds  was through 

d a m p i n g  wi thin  or o u t s i d e  the c o m p o u n d ,  o f t e n  a l o n g  the access roads  

or in any open  space near the compounds .  Some residents usually 

burnt the waste  when it accumula ted  at a cer tain col lect ion point (see 

plate 4 11 and 4.12).  Other  methods  o f  disposal  included scavenging 

by s t reet  boys  who later sold waste to recycle  dealers near the 

ne ighborhood.  Some landlords  made manure through composi t ing.  

Domest ic an ima l s  also scavenged  vegetable mat t e r  and food remains,  

thus serving as informal  agent s  o f  disposal .
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4.2.5 Was t e  T r a n s f e r

The study document ed  the nature  o f  t ransfer  within the neighborhood 

and especial ly wi thin compounds .  It was noted that, method of  

transfer f rom genera t ion po i n t s  differed from one user to the other 

There were those users  who had no t emporary  storage area/containers 

within the compound  and who after t empora ry  storage in a polythene 

paper bag in t h e i r  h o u s e s ,  only to throw it outside the compound 

either in a common area o r  non-def ined  area used by residents o f  that 

cluster.

There are t hose  who used p r iva t e  col lector  to t ransfer  the waste from 

their compounds  to o ther  d i sposal  si tes that  were unclear to them. 

This class o f  people  is ma i n l y  those above the low-income group 

I here was also t ransfer  o f  waste  from accumula ted illegal sites by 

NCC personnel  who usual ly  t ranspor ted the waste to established 

landfills. It was not c l e a r  w h e t h e r  t he  o f f i c i a l s  used the nearby p r i v a t e  

disposal si te or  the o the rwi se  Dandora disposal  si te that was far away. 

Transfer the re fore  which is a t emporary measure  of  removing the 

waste from source  is not  r es t r i c t ed  to one method in the neighborhood.

4.2.6 R e c y c l i n g / R e s o u r e e  R ec ov e ry

The study found that  there was one area along the road reserve within 

cluster A, se t  aside by an informal  t rader  as undesignated disposal  

point where they bought  r ecyc lable  mater ials  l ike papers,  plastic i tems 

from the s t ree t  boys who scavenged from disposal  sites within the 

neighborhood.  As it has been  noted the potent ial  for waste recovery 

has not  ful ly exploi ted ,  as there  is a lot of  recyclable  material seen 

within i l legal  damping  si tes that  could be ut i l ized for the purpose.

Study o b j e c t i ve  2: To I n v e s t i g a t e  the C o n t r i b u t i o n  of Plot  Sizes to 

Solid Was t e  M a n a g e m e n t .
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Data needs:  data based on the (study quest ionnaire)  information 

obtained from qu es t i on na i r e  (see sample quest ions in point form 

below) responses  was need  in the invest igat ion for study Objective 2

a. Sizes o f  plots

b. Ratio o f  bui l t  up a rea (coverage rat ios)

c. Land owne r sh i p

d. Provis ion o f  co l l e c t i on  points

e. Number  o f  dwel l in gs
f. Col lec t ion service f rom plot

g- Access  to plots  p l ann i ng  regulat ions

99



Table 4.9 T e n a n c y

T enant

C l u s t e r  A C l u s t e r  B C lu s t e r  B Total
response

Total
pe rcentage

60 55 88 203 67.6%

Owner 40 45 12 97 32.4%

Total 100 100 100 300 100%
Source: (Author)  field survey May 2006

Table4.10 P r o v i s i o n  of  C o l l e c t i on  Point  W i th i n  the Plot

Collection
point

Cluster A Cluster B Cluster C Total
response

Total
percentage

79 47 44 170 56.7%

No
collection
point

21 53 56 130 43.3%

Total 100 100 100 300 100%

Source: (Author)  field survey May 2006

l a b l e  4.11 C o l l e c t i on  S e rv i ce  From Plot

Provision of 
collection service 

from the plot

Cluster A Cluster B Cluster C Total
response

Total
percentage

Yes 69 20 43 132 44 0%

No 26 77 54 157 52.3%

Don’t know 5 3 8 11 3.7%
S o u r c e : ( A u t h o r )  f i e l d  s u r v e y  M a y  2 0 0 6

100



I able 4.12 T y p e s  o f  Access  to the Plot

Size type of 
access to 
the plot

Cluster A Cluster B Cluster C Total
response

Total %

Too narrow 40 30 17 87 29
Enough for 
vehicular

access
60 70 83 213 71

Total 100 100 100 300 100

Earth road 80 81 94 255 85

Murram 17 12 3 32 10.7%

Tarmac 3 7 3 13 4.3%

T otal 100 100 100 300 100%
Source: (Author)  field survey May 2006

Study o b j e c t i v e  3:  To Inves t i ga t e  the Rela t ionship  Between
T e n u r e s h i p  a nd  Sol id W a s t e  M a n a g e m e n t

Data needs

i. Me t hod  of  waste d i sposal
ii. T e n a n t s  a t t i t u d e  t o w a r d s  wa s t e  m a n a g e m e n t

iii. Level  o f  educa t ion

iv. N umb er  of  tenants

v. S izes  o f  h o u s e h o l d
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Table 4.13 Level  o f  E d u c a t i o n  of I n t e r v i ew ees

Level of 
education

Cluster A Cluster B Cluster C Total
response

Total
percentage

Primary 1 27 34 62 20.7%

Secondary 54 31 41 126 42.0%

College 45 32 16 93 31.0%

None 0 10 9 19 6.3%

Total 100 100 100 300 100%
Source:  ( Au t h o r )  f ield s u rvey  May 2006
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Plate4.1: S p a c e  Use W i th i n  Plots.  Hor i zon ta l  intensi f icat ion ol 
with b a c k g r o u n d  s ho wi n g  a l t e r n a t i v e  to ve r t i ca l  intensificat i i

Source: (Author)  field survey November 2005

Plate No.4.2: C o n c e n t r a t e d  Ne i ghbor hood .  Mos t  ne ighborhoods  

are  c o n c e n t r a t e d  wi th u n p l a n n e d  res iden t i a l  developments .

S o u r c e :  ( A u t h o r )  f i e l d  s u r v e y  N o v e m b e r / D e c e m b e r  2 0 0 5

space
n.
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Plate4.3: L i t t e r e d  S t r e e t s  in C once n t r a t e d  Neighborhoods.
The photo a l so  i l l u s t r a t e  how the ne ighborhood  is concent 
rated wi th mixed r e s i d e n t i a l  developments .

Source:  ( A u t h o r )  f ield survey November / December  2005

Source: (Author)  field survey November/December 2005
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Plate 4.4: Development disregards Planning  by- laws.
As can be seen f rom this pho to  s torey bui ldings  
j*_rej)jjtji|M to the  b o u n d a r y  of  the p lot,



Plate4.5: G a r b a g e  H e a p s  Blocking Roads.  Plate  4.5 and 4.6
garbage-c logged r o a d s ,  espec ia l l y  in a r eas  congested 
buildings.  Note  h a n d c a r t s  pa rked  on r ubb i s h ,  perhaps  for 
parking s pa c e .

Source: (Author) field survey November/December 2005

S o u r c e :  ( A u t h o r )  f i e l d  s u r v e y  N o v e m b e r / D e c e m b e r  2 0 0 5

show
with
lack
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PlateNo.4.7: P l a t e  4.7 l and  4.8 show waste-c logged drainage 
channels f o r  s t o rm w a t e r  which re s iden t s  t u r n  into 

isnosal t r e n c h e s

Source: (Author)  field survey November/December 2005

Plate No.4.8: Pigs  S c a v e nging  f rom Clogged d r a i n a g e  channels

S o u r c e .  ( A u t h o r )  f i e l d  s u r v e y  N o v e m b e r / D e c e m b e r  2 0 0 5
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Source:  ( Au t h o r )  f ie ld survey  November / December  2005

PlateNo.4.9: ‘l n s u b d i v i d e d ’ l and  for  Was te  Management .  
4.9and 4.10 show‘u n s u b d i v i d e d *  land t h a t  can be acqui red 
create t e m p o r a r y  co l l e c t i on  points .

i

Both
to
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Plate No. 4.11 B u r n i n g  of  W a s t e  as a Means  of  Disposal.  
Fumes e m i t t e d  by b u r n i n g  g a rb ag e  in 4.11 and 4.12 
add to e n v i r o n m e n t a l  p o l l u t i o n .

Plate No.4.12 Garbage heaps Burn ‘At Every Corner’

o u r c e :  ( A u t h o r )  f i e l d  s u r v e y  N o v e m b e r / D e c e m b e r  2 0 0 5
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Plate No. 4.13: Incomplete  developments  used for waste disposal. 
Residents use these incomplete s t ructures  for waste disposal 
for lack of a l t e rna t ive  accessible waste disposal site within the

Plate No.4.14: U n d e s i g n a t e d  was t e  col lect ion and burn ing  
joints

S o u r c e :  ( A u t h o r )  f i e l d  s u r v e y  N o v e m b e r / D e c e m b e r  2 0 0 5
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Plate4.15: Hawking Block Street  Pavement and the Street.
Photos in 4.15 and 4.16 show a concent rat ion of haw king within 
limited space leads to a spi l l -over  of the activit ies onto 
the streets,  leading to l i t ter ing the st reet  and obstruction 
as is evidence from the pic tures .

Source: (Author) field survey November/December 2005 

Plate 4.16 Hawking Spill Over Littered Street

S o u r c e :  ( A u t h o r )  f i e l d  s u r v e y  N o v e m b e r / D e c e m b e r  2 0 0 5
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Plate4.17: Vacant Plots Used for Waste Disposal. Spaces  that  are  
empty p e n d i n g  d e v e l o p m e n t s  t u r n  into access ible  disposal

Source:  ( Au t h o r )  f ield survey  November / December  2005 

Plate 4.18:  L i t t e r e d  R o a d s i d e  Plots and Dr a in a ge  Channels

S o u r c e :  ( A u t h o r )  f i e l d  s u r v e y  N o v e m b e r / D e c e m b e r  2 0 0 5
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Plate No. 4.19: Waste Left to Rote in Vacant Plot Da mping waste on 
an undeveloped plot in densely built neighbourhood is 
common a l t e rna t ive  to ‘adminis t ra t ion-r i sky* disposal onto the 
road.

Source:  ( A u t h o r )  f ield survey Nove mbe r / De c embe r  2005

Plate 4.20:  W a s t e - L i t t e r e d  Roads ide

Source:  ( Au t ho r )  f ield survey Nove mbe r / De c e mbe r  2005
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4.3 C o n c e p t u a l  F r a m e w o r k

The study conf i rmed  the general  view that that  increase in affluent  

lifestyle r a the r  than popula t i on  and developments  growth o f  the 

study area was a t t ract ing new tenants  from the Middle-class and that 

this group was replacing the previous  low-income occupiers.  The 

volume o f  waste  was i nc reas ing  and there was an unsatisfied demand 

for better waste  managemen t  processes,  namely,  better methods for 

collect ion,  s torage and disposal  especial ly from the household 

Alternat ive and env i ronmenta l l y  sus ta inable  methods,  such as 

recycling,  minimiza t ion  o f  waste  at source might  be a better opt ion 

but this r equ i r e s  awareness  creat ion and good will o f  the residents.

The local author i ty  needs  consonant  review of  its solid waste 

management  in order  to improve  on the eff iciency in waste handl ing 

and encourage  grea ter  communi ty  par t icipat ion and private collectors.  

F i g u r e  4.1 i l l u s t r a t e  an  effect ive solid waste management process in a

r e s i d e n t i a l  n e i g h b o r h o o d .
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Fif»rc 4.1 (  oaccp taa l  fra

Source (Author), 2006

S°licl waste management  processes, that is. generation storage

transfer t r a n s p o r t a t i o n  and finally disposal need to be well

coordinated at household other levels for it to be effective

Individuals in households,  waste collectors and other intere«ted

Parties need to know and play their role as far as »aste handling

lns|de and outs ide  the house is concerned Appropriate relate Horace

w,thin the house  and its eventual transfer to a bigger storage wiibm

hc Plot, need to be the main concern households Availability of
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storage fac i l i t ies  within the  plot  and method o f  t ransfer  from the plot 

to a t empora ry  ho ld ing  area near the neighborhood need is the 

responsibi l i ty o f  l andowners / l andlords .  The provision of  t emporary 

storage wi thin the plot  is imperat ive for the success o f  solid waste 

management  up to this level .  NGO/CBO should be educat ing the 

communi ty on new approaches  in waste handl ing  as well as on the 

need to he lp  in keeping the envi ronment  c lean and safe.

Landowners  who manage the resident ial  houses  should be responsible  

t or  d i s p o s a l  f rom t h e  p l o t s  t h r o u g h  e n g a g i n g  t h e  p r i v a t e  col lectors.  

Local au thor i ty  co l l ec tor s  have gaps,  a l though the local author i ty 

should also play its part.  It should enforce the relevant  by-laws to 

ensure that  pol ic ies  that address  adherence to laid down regulat ions  

within the socie ty are fol lowed.  Full par t i c ipa t ion o f  all actors  in 

their r e spec t ive  roles is therefore  needed for eff icient  and effect ive 

solid waste  management .
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CHAPTER FIVE:

C O N C L U S I O N  A N D  R E C O M M E N D A T I O N S

5.0 C o n c l u s i o n s

The study noted that conges t ion  o f  bui ld ings  and people was not 

necessar i ly the only cont r ibut ing  factor o f  waste mismanagement  

problems but  that there are also other  factors .  Although it was a 

general  tha t  res idents  in the study area had little waste for  thei r  

number,  the study found that  their general  indi f ference towards  to 

t h e i r  ‘ l i t t l e  w a s t e  i n  p a r t i c u l a r  o r  a b o u t  w a s t e  m a n a g e m e n t  in g e n e r a l .  

The study found that this was one o f  the cont r ibut ing factor to the 

poor the waste  handl ing in the study area.  There were par t icular  

tenants who view the issue o f  waste handl ing process  as the duty o f  

their l andlords .  There were some res idents  who were concerned with 

waste management  and kept  their  compounds  clean even by hi r ing 

private was te  col lector .

Lack o f  s t o rage  faci l i t ies wi thin the compounds  was another major  

c o n t r i b u t i n g  f a c t o r  t o w a r d  m i s m a n a g e m e n t  o f  w a s t e .  T h e  s t u d y  

conf i rmed there  were no provi s ions  o f  s torage faci l i t ies within most  o f  

the compounds .  Local author i t i es  lacked working programme o f  

col lect ing waste  from the ne ighborhood of  this study and accumulat ion 

of  waste in many areas remained uncol lected.

In some compounds ,  there are no spaces to store the waste,  and 

occupants  t h rew the waste in open space.

There was vi r tua l ly  total d i s regard of  bui lding code laws or ignorance 

on the part  o f  landlords whose  developments  extended beyond the 

author ized p lo t  coverage and set  back o f  bui ld ings  away from the plot
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boundaries.  This  left  l i t t l e  space for o ther  act ivi t ies like solid waste 
management .

Enforcement  of envi ronmenta l  laws as relates  to waste management  

was l acking and here was  no effort  to guide  residents on waste 

control.

There lacked adequate  programmes  to mot iva te  local people to 

venture into economic  act ivi t i es  l ike,  recycl ing projects,  compost ing 

which can minimize  on the amount  o f  solid waste  generated in the area 
with some benefi t .

The study conf i rmed the general  view regarding the problem o f  solid 

waste management  in the general ly  a low- income residential  area that,  

majori ty o f  the res idents  had more pr ior i t ies  as they survived their  

harsh condi t i ons ,  to give any s ignif icant  a t t ent ion to matters about  

clean envi ronment .  In most  cases where they cared,  they lacked the 

ability and help to get rid o f  the waste a r o u n d  them a s  was evident  

during the study.  The ser iousness  o f  the problem is i l lustrated in 

plate 4.5,  4.6,  4.8,  4.18 and 4.20.

From sampl e  survey car r ied out  the issue o f  waste management  

problem is par t ia l ly expla ined by long delay,  resul t ing to pi le-up and 

lack o f  s t o rage  means for household use. Also wastes col lected in 

specif ic took too long to di spose  or was somet imes  never  col lected,  

and became eyesore  heaps o f  s t inking refuse that  posed danger to the 

health o f  the res idents .
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5.1 R e c o m m e n d a t i o n s

5.1.1 Local  Level

5.1.2 ( N e i g h b o u r h o o d )  T r a n s f e r  Stat ion

There is need  to star t  t r ans fe r  stat ion within neighborhood 

Such waste management  faci l i t ies l ike t r ans fe r  stat ions,  process ing 

sites should be subjec ted to a s imple approval  process before they can 

be operat ional .

5.1.3 W a s t e  M i n i m i z a t i o n

Al t hough  w a s t e  r e c y c l i n g  a n d  r eus e  ne e d  t o  be enc ou r a ge d ,  w a s t e  

reduction from the source need a special  emphas i s  in MSWM because 

is more cos t  e f fect ive  and also minimizes envi ronmental  pollution.

5.1.4 MS WM  Focus

Solid waste management  should  focus on disposal  methods as this was a 

major prob lem in the study area.  Efficient  col lect ion o f  waste should 

be preceded by prov id ing  or encouraging and faci l i tat ing each 

household to have a s t andby o f  s torage faci l i ty (dustbin).  NCC or 

private co l l ec to r s  as noted s h o u l d  u n d e r t a k e  r e g u l a r  c o l l e c t i on  of  wa s t e .  

Ihere was as is indicated above,  a long delay in col lect ion,  resul t ing in 

pi l l ing up o f  the waste.

5.1.5 A w a r e n e s s  Creat ion

Awareness  creat ion among res idents  on the importance of  clean 

envi ronment  this  is crucial  as it was evident  that  many residents had no 

interest  in whatever  happened with the waste from their  houses and 

from ne igbourhood ,  al though they should also be faci l i tated as 

necessary by the author i t ies  concerned.  Educa t ing the locals through 

NGOs,  c h i e f ’s baraza can help residents to s top throwing their waste 

carelessly.  As noted from interviews,  major i ty o f  the residents are 

educated above  standard eight  62.7%. This means  that they can easi ly
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grasp the basics  o f  clean envi ronmenta l  requi rements  or impact o f  dirty
e n v i r o n m e n t .

5.2 L o c a l  a u t h o r i t y  L e v e l

5.2.1 Plan o f  Act ion

As for p lann ing  requ i rement  we should have a sol id waste management  

plan for every res ident ial  ne ighbourhood,  approved by the necessary 

authori ty enforced at law.

5.2.2 M S W M  Recyc l ing

Solid waste  recycl ing or  incinerat ion technology,  which is now 

avai lable in many count r i es ,  should be encouraged  in our resident ial  

neighborhoods .

5.2.3 W a s t e  Mi n i mi z a t io n

While the ini t ial  interest  in waste management  centered on better ways 

to col lect  and dispose it, there should be interest  in what is termed as 

waste m i n i mi z a t i o n ” , which seeks to reduce waste at all points from 

the ext rac t i on o f  raw mater ia l s ,  their  use in product ion,  in packaging,  in 

dis t r ibut ion and in use and disposal .  For a municipal i ty,  encouraging 

waste minimiza t ion  among households  and commercial  development  can 

considerably  reduce the cos t s  o f  col let ing and disposing o f  solid wastes.  

The cont rovers i a l  ban o f  l ight  plast ic bags,  which was briefly e f fected 

towards the end of  the f i rst  decade need to be revisited especial ly 

b e c a u s e  t h e  p l a s t i c s  c o n t i n u e  t o  e n d a n g e r  t h e  e n v i r o n m e n t  a n d  t h e i r  

ban, would also help in minimizing waste.  The ban had the full backing  

of the envi ronmenta l i s t s ,  but  faced fervent  oppos i t ion from the bus iness  

communi ty.
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5.2.4 MS WM Au t h o r i t y

Government  should create  a solid waste management  authori t ies e g 

s t a t e s  sol id w a s t e  m a n a g e m e n t  r e s p o n s i b l e  f o r  r e g u l a t i o n s  a n d  

permitt ing and en f o rcement  in their  areas o f  jur i sdict ion.

5.3 N a t i o n a l  l e v e l

5.3.1 M a s t e r  Plan

Ihere should  be a master  plan on solid waste  management and a 

special sol id  waste plan for  county counci l s  with a special technical  

team to ass i s t  the local author i t ies  and neighborhood staff. This 

should par t i cula r ly  incorpora te :  a) private and government  upgrading 

progammes,  research,  p roposa l s ,  and other ini t iat ives,  whether they 

are for wa ter  provis ion,  s ewerage  and w a s t e  management  or for slum 

upgrading,  for which the government  provides  enabl ing envi ronment  

and l eadership;  b) p rogrammes  to enforce bui lding regulat ions that 

are widely ignored a l though this should requi re the removal o f  

processes which hindered innovat ion and development ;  c) the relevant  

provis ions  in nat ional  and municipal  master  plans;  d) the descript ion 

of roles abou t  who or  which depar tment  does what ;  and provision for 

funding.  Th i s  study has establ i shed that inadequate provision of  

sewerage,  wa ter  and waste disposal  services are largely due to the 

failure in publ i c  service de l ivery and the ignorance or disregard of  

bui lding regula t ions  by developers  and informal  st ructure init iators.

5.3.2 M o d e r n i z i n g  MSWM Te chno l ogy

Inappropr ia te  technology for waste col lect ion and disposal should be 

avoided cu r r en t ly  in use in many developing countr ies.
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5.3.3 Pr o mo t i ng  Wa s t e  R e c y c l i n g / R e u s e

Authori t ies and ins t i t u t i ons  concerned should encourage recycl ing 

process in order  to r educe  waste o f  resources  that go with waste 

disposal.

5.3.4 Pr i va t e  S e c t o r / C o m m u n i t y  I n v o l v e me n t

Stakeholder s ’ full i nvo lvement  should be ensured for the success o f  

solid waste management  in urban areas.  Among the actor and par tners

to be involved are:

i. Households ,  ne ighbourhood  associat ions  and other service users.

ii. Non-governmenta l  organizat ions .

iii. Local  government  and

iv. Nat ional  government

v. Pr ivate  sector  and

vi. E x t e r n a l  s u p p o r t  a g e n c i e s .

Although donor - suppor t ed  waste control  programmes,  had made 

s u b s t a n t i v e  p o s i t i v e  c o n t r i b u t i o n  t o  e n v i r o n m e n t a l  c o n s e r v a t i o n  a n d  

management ,  their  sus ta inabi l i ty  have been poor.  The programmes 

were at t imes ,  adversely affected by poor  coordinat ion between 

relevant  governmenta l  ins t i tu t ions  and local communi t ies  and groups,  

which adver se ly  thei r  e f fec t iveness  in waste controls.  Just  as it was 

general ly the  case with publ ic-  or other  pr ivately funded ini t iat ives in 

solid waste management ,  many o f  these donor-supported programmes 

were under funded ,  badly managed and made l i t t le contribut ion towards  

reducing envi ronmenta l  pol lut ion.  Neighbourhood or Communi ty-  

based organiza t i ons  are among the most  ef fect ive  stakeholders at the 

grass- root  level :  Ol ima (undated)  states that  the neighbourhood 

associat ions  need to be s t rengthened by legal izing their  status through 

l e g i s l a t i o n s ,  a nd  w i t h  t h e  f o r m a t i o n  o f  c o o r d i n a t i n g  a n d  s u p e r v i s o r y  

umbrel la  body.
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High pover ty level in the country,  present  was another issue that  that 

made an in tegra ted  approach  to waste management ,  a mat ter  o f  

priority. Pover ty of t en  leads to overuse and destruction o f  the 

natural r e sources ,  as has  been seen in the study area where 

undesignated dumping by poor  urban dwel lers ,  may be out o f  opt ions ,  

has led to increased air and water pol lut ion.  High population growth 

rate in this  and o ther  s imi l a r  ne ighbourhoods  in Kenyan cities meant  

the avai l able  resource base  was increasingly unable to support  the 

populat ion.

Sustainable deve lopment  in urban ne ighbourhoods  therefore required 

that the gove r nmen t  and o the r  interested part ies  to take a hol i s t ic  

approach,  which addresses  the prevalent  i l l i teracy poverty,  disease  

and envi ronmenta l  issues,  whi le  pursuing diverse social -development  

programmes  whi le purs ing diverse development  programmes (Ngugi ,  
2007).

Gulis,  ( 2008)  notes  in a study on the heal th status of  the people  

l i v i ng  in s l u m s  in N a i r o b i ,  t h a t  b i g  n u m b e r s  o f  them a r c  r e n d e r e d  

unproduct ive  after  cont rac t i ng  preventable  diseases such as 

respiratory and gas t rointes t ina l  ai lments  that  are most prevalent  

there. “ [The]  problems  signify that improvements  in air pol lut ion 

reduct ion,  dr inking  water  provis ion,  and waste management  in s lums 

can lead to more s igni f i cant  and sustainable improvements  in heal th 

status than j u s t  s imple t r ea tmen t” , adds the study.  It concluded that 

more i nves t men t  and p lanning in health and envi ronmental  prorammes

w o u l d  p r o v i d e  a n e e d  r e l i e f  in the  p o o r  n e i g h b o u r h o o d s

This study therefore  sugges t s  waste disposal  and other infrastructural  

municipal  services  should be important  ingredients  in the 

deve lopmenta l  programmes  that  should ideal ly,  be well funded through
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devolved s t ruc tures ,  backed  by research in all the areas o f  concern 

h a v e  c o m m u n i t y  p a r t i c i p a t i o n  a n d  p r i v a t e - p u b l i c  p a r t n e r s h i p
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S u m m a r y  of  da t a  analys i s :  i n t er v i ew e e s  responses  

Total  n u m b e r  o f  househol ds  i n t erv i ewed  300  

Q u e s t i o n n a i r e s  nu mbe r

Appendi ces  I

I. Household head Male . 69 0%
- Female - 31 0%

2. Age under 24 22.3%
- 25-34 - 17.3%
- 35-44 - 6.3%
- 45-54 - 37 7%
- 55-64 - 4.3%
- Over 65 - 3.7%

3. Level of education Primary _ 20.7%
- Secondary - 42.0%
- College - 31.0%
- None - 6.3%

4. No of member of family - Less than 3 . 34.7%
- 3-5 - 47.0%
- 5-10 - 16.2%
- More than 10 - 2.0%

5. Occupation Self employed _ 58 0%
- Employee of a private - 19.3%
- Employee of a government public

sector - 6.0%
- Retired - 7.0%
- Other - 9.7%

6. Principle commercial Trading in ready made goods - 25.7%
activity o f the establishment

- Trading in farm produce - 15.5%
- Restaurant cafe bar - 47%
- Bank - 1.7%
- Other (specify) - 33.6%

7. Tenant/owner Tenant - 67.6%
• Owner 32.3%

8. No of household 1 7.7%

127



- More than 2 and less than 5 12 0%
- More than 5 and less than 10 . 16 7%
* More than 10 - 63 6%

9. Size of plot Less than Va 37 7%
- Va Acre . 29 7%
- V i Acre - 20 0%
- More than V t Acre - 12 7%

10. Build up area Less than 25% . 5.7%
- 25%-50% . 18.3%
- 50%-80% - 44.7%
- More than 80% - 31.3%

11. Type of residence Single Storey m 84 0%
- Double Storey - 7.7%
- More than 1 Storey - 6.3%

12. No of dwelling units 1 _ 8.3%
- More than 1<5 _ 383%
- More than 5< 10 - 23.0%
- More than 10 - 30.0%

13. Type of construction Conventional 35.0%
- Non conventional - 65.0%

14. Waste disposal Use of plastic paper bag - 47.0%
- Plastic containers - 28.7%
- No formal method - 24.3%

15. Approximate volume of - Less than 1 kg . 20.0%
waste per week More than 1 kg and less than 5 kg - 52.0%

- More than 5 kg and less than 10 kg - 20.7%
- More than 10 kg - 7.0%

16. Any collection point Yes _ 56.7%
- No - 43.3%

17. Any collection service Yes . 44.0%
- No - 52.3%
- Don’t know - 3.7%

18. Any container for storing- Yes metal or plastic container - 44.0%
solid waste Basket or carton container - 17.7%

- No container - 36.7%
- Don’t know - 1.7%

19. Where is container Within Compound - 48.7%
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emptied Collection point • 15 3%
- Outside compound - 36 0%

20. Frequency of emptying - Several times each day . 3.7%
- Daily _ 27.0%
- Three times a week . 73%
- Twice a week - 19 7%
- Once a week . 13.3%
- Less frequently . 16.3%
- Don’t know - 43%

21. Who collects waste from - Owner 13.0%
collection point City council employees - 0.3%

- Private people employee - 423%
- Self - 20 0%
- Neighborhood group - 8.0%
- I don’t know - 16.3%

22. How often is waste Daily . 10 7%
collected from the Once a week - 40 0%
compound Once a month - 23.7%

- None at all - 16.7%
- I don’t know - 9.0%

23. How far is the collection - Less than 30 m _ 76.0%
point More than 30 m but less than 50 m - 19 0%

- More than 50 m - 2.0%
- I don’t know - 3.0%

24. Who pays for collection?- Self _ 16.3%
- Owner - 53.0%
- NCC - 1.7%

Private collector employer 
Other (specify) 19.7%

• 3.7%

25. If you pay for collection - Less than 100 per month - 3.3%
How much? More than 100 but less than 300 - 14.7%

• More than 500 per month . 8.7%
- Other (specify) 900 per month - 45.0%

26. Who cleans the litter? Residents . 77.3%
- NCC - 15.3%
- None - 4 0%

Other (specify) 6.3%

27. Disposal site Next to Naivasha road-Nairobi River junction 18.7%
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- Dandora disposal site . 07%
- To the farm . 14 7%
- Not known - 66 0%

28. Is location o f collection - Yes m 66 0%
point a nuisance No - 34 0%

29. Access to residence Too narrow for vehicle access m 29.0%
- Enough for vehicle access - 71 0%

30. Type of access Earth road 85.0%
- Murram . 10 7%
- Tarmac - 4.3%

31 Problem of solid waste Very serious m 61.7%
collection Somewhat senous - 18 0%

- Not serious - 19.7%
- Other (specify) - 0.7%
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A p p e n d i c e s  II

Sample quest ionnaire 

UNIVERSITY OF NAIROBI
DEPARTMENT OF URBAN AND REGIONAL PLANNING

TITLE OF STUDY: DENSIFICATION OF URBAN RESIDENTIAL
SPACE AND ITS EFFECT ON SOLID WASTE 
MANAGEMENT: A case study of Kawangware 
Residential Neighbourhood

Any information provided during the study shall be kept confidential and used for 
academic purposes only.

Name of interviewer: ........................................................................................................

Date of interview :...............................................................................................................

Place of interview (zone): .................................................................................................

Name of interviewee: ....................................................................................... (optional)

QUE S T IO NN AI RE S

1. Household head

a) Male □

b) Female □

What is your age?

a) Under 24 [=□

b) 25 to 34 □

c) 35 to 44 □

d) 45 to 54 □

e) 55 to 64 □

0  Over 65
What is your level of education?

□

131



a) Primary □

b) Secondary □

c) College □

d) None □

How many members of the household?

a) Less than 3 □

b) 3 - 5 □

c) 5 - 1 0 □

d) More than 10 (ZD

5. What is the occupation of the principle income earner in the household0

a) Self employed □

b) Employee of a private company □

c) Employee of a government public sector □

d) Retired CZD

e) Other □

6. (If an establishment) what is the principle commercial activity of this establishment0

a) Trading in ready made goods 1 I

b) Trading in farm produce I— I

c) Restaurant cafe bar I— I

d) Bank ZD

e) Other (specify) ZD

Are you a tenant/owner?

a) Tenant ZD

b) Owner ZD

8. How many households are there in the compound you are residing0
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a) 1 □

b) More than 2 and less than 5 □

c) More than 5 and less than 10 □

d) More than 10 □
9. How big is the plot in which you are residing9

a) Less than Va Acre

b) Va Acre

c) Vi Acre

d) More than Vi Acre

10. What is the ratio of built up area to open space?

a) Less than 25% □

b) 25%-50% □

c) 50%-80% n

d) More than 80% □

11. Type of residence

a) Single storey □

b) Double storey □

c) More than 1 storey □

12. Number of dwelling units

a) 1 □

b) more than 1 < 5 □
□

c) more than 5 < 10

d) more than 10 □

13. Type of construction materials

a) Conventional
□

□

□

□
□
□
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b) Non conventional

14. How do you dispose solid waste from the house to the collection point?

a) Use of plastic paper bag □

b) Plaster containers □

c) No formal method □

15. Approximate volume of waste per week.

a) Less than 1 kg □

b) More than 1 kg 
and less than 5 kg

□

c) more than 5 kg 
and less than 10 kg

□

d) more than 10 kg □

16. Is there a nearby collection point?

a) Yes n

b) No □

17. Does your household (or establishment) receive a collection service of any type?

a) Yes □

b) No □

c) Don’t know □

18. Does your household (or establishment) have 
storing solid waste?

a durable metal or plastic container

a) Yes we have metal or plastic container □

b) We have a basket or carton container □

c) No we don’t have a container □

d) Don’t know □

19. Where is your container emptied0

a) Within compound □
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b) Collection point

c) Outside compound □

20. How frequent is your container usually taken out to be emptied?

a) Several times each day □

b) Daily □

c) Three times a week e d

d) Twice a week □

e) Once a week □

f) Less frequently □

g) Don’t know □

. Who collects solid waste from the collection point within your compound?

a) Owner CD

b) City council employees ED

c) Private people employ □

d) Self □

e) Neighbourhood group □

f) I don’t know ED

How often is solid waste collected from within your compound0

a) Daily □

b) Once a week □

c) Once a month □

d) None at all □

e) I don’t know ED

How far is the collection point?

a) Less than 30 m ED
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b) More than 30 m but less than 50 m

c) More than 50 m

d) I don’t know

□

□  

□

24. Who pays for the collection of solid waste?

a) Self CD

b) Owner CD

c) NCC CD

d) Private collector employer CD

e) Other (specify) □

. If you pay for the collection

How much?

a) Less than 100 per month CD

b) More than 100 but less than 300 CD

c) More than 500 per month CD

d) Other (specify) CD

Who is responsible for cleaning of the littered solid waste in the neighbourhood }

a) Residents CD

b) NCC CD

c) None CD

d) Other (specify) CD

When solid waste is collected from your neighbourhood where is it taken?

a) Disposal site next to Naivasha road CD
- Nairobi river junction 

b) Dandora disposal site CD

c) To the farm CD

d) Other (specify) □

28. Is presence o f collection point within your neighbourhood a nuisance ?
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a) Yes □

b) No □

29. How is the access to your residence

a) too narrow to allow vehicles access
□

b) enough for vehicle access □

30. What type of access?

a) Earth road □

b) Murrum □

c) Tarmac □

31. In your opinion how serious is the problem of solid waste collection in this area0

a) Very serious □

b) Somewhat serious CZJ

c) Not serious □

d) Other (specify) □
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