
Evidence based planning and policy making 
for Sustainable Solid Waste Management:  
Research Insights for Policy and Practice in 

Makueni County, Kenya

Baseline Survey Report 

Report Prepared for Makueni County Government by 
The Institute for Social Accountability







© 2020 The Institute for Social Accountability (TISA)

This report is prepared by TISA for Makueni County Government. 

Design | Layout | Print 

Endless Inspiration 

+254 722 659 368 | hello@endlessinspiration.org 



Baseline Survey Report - 3

Acknowledgement

The Institute for Social Accountability and the Government of Makueni County thank the residents of 
Makueni for freely interacting and openly responding to the baseline survey team. We sincerely appreciate 
the respondents we encountered in households and business as well the individuals engaged in waste 
collection and recycling activities who courteously responded to our interviews during the baseline survey. 
The county sweepers, market superintendents, sub-county sanitation coordinators and sub-county 
environment officers also shared vital knowledge and insights that was instrumental for informing the study.  

Gratitude to Makueni county officers from the directorate of environment who dedicatedly contributed to 
the data collection during the baseline survey including Alex Nthitu, Kelvin Mutua, David Kiamba, Peter 
Githinji, Emmerculate Ndulu, Bright Mbithi, Joshua Kyalo Mutua, and Damaris Mwikali.  The department’s 
driver Mwisila made it possible for the survey team to access different parts of the county in the course of 
this activity. 

Credit goes to Mary Mbenge, the Chief Officer in the Department of Lands, Urban Development and 
Environment for ensuring that all logistics for this exercise were available. The contributions from all these 
individuals generated sufficient analysis for supporting the development of an integrated and sustainable 
solid waste management policy and service delivery framework towards improvement of the living conditions 
for citizens of Makueni County. 



Contents
Acknowledgement 3
Abbreviations 5
List of Figures 6
List of Tables 6
Executive summary 7

1. INTRODUCTION 8
1.1 Background 8
1.2. Survey objectives 9
1.3. Scope of the survey 9
1.4 Key concepts and terminologies 10

2. SURVEY APPROACH AND METHODS 12
2.1 Survey design and sampling 12
2.2 Data collection methods 12
2.3 Survey Team 15
2.4 Limitations of the method  15

3. SURVEY FINDINGS 16
3.1 Waste generation and composition 16
3.2 Existing solid waste management system 21
3.3 Resource recovery and commercialization of waste 23
3.4 Institutional and governance framework 27
3.5 Budgetary allocation 29
3.6 Challenges  30

4. CONCLUSION AND RECOMMENDATIONS 32
4.1 Conclusion 32
4.2 Recommendations from respondents  32
4.3 Further recommendations for an ISWM system  34
4.4 External support 35
References 36



Baseline Survey Report - 5

Abbreviations

CIDP   County Integrated Development Plan

CSOs   Civil Society Organization

CSR   Corporate Social Responsibility 

EMCA   Environmental Management and Coordination Act 

ISWM   Integrated Solid Waste Management 

MACOSAT  Makueni County Sanitation Team 

MSW   Municipal Solid Waste

NEMA   National Environment Management Authority

NGO   Non-Governmental Organization 

SDGs   Sustainable Development Goals

SWM   Solid Waste Management 

SWG   Solid Waste Generation



6 - Baseline Survey Report

List of Figures

Figure 1: Aggregate waste generation in small, medium & big town

Figure 2: Average composition of MSW

Figure 3: Waste recycling potential (tonnes/day)

Figure 4: The interaction and feedback loop in the SWM/Sanitation unit

List of Tables

Table 1: Survey sites  

Table 2: Respondent profile 

Table 3: Respondent mapping

Table 4: Waste generation in small, medium and big towns

Table 5: Aggregate generation in small, medium and big towns

Table 6: SWG per sub-county  

Table 7:  Summary of sources, composition, collection and disposal of waste 

Table 8: Quantities of recovered waste

Table 9: Annual budgetary allocation and expenditure for Solid Waste Management 



Baseline Survey Report - 7

Executive summary

Reliable data on sources, volumes and composition of solid waste, and information on social, economic 
and environmental implications is required when developing policies and strategies for sustainable waste 
management. The report provides a synthesis of data and information from a baseline survey on waste 
characterization, resource recovery, waste management practices, and the institutional and governance 
framework related to waste management in Makueni County. 

The survey respondents were drawn from a stratified random sample of households and businesses 
selected in a small, medium and big towns in each of the six sub-counties as well as institutions such as 
hospitals, schools and colleges. A systematic random sample of waste pickers and waste merchants was 
also interviewed. A purposeful sample of county officers comprising of market superintendents, sub-county 
sanitation coordinators, sub-county environment officers and other senior officers from different units of 
the environment department were also consulted. Structured and semi structured questionnaires were 
used during the face to face interviews with these diverse respondents. 

The study found out that the drivers of waste generation in the county include rapid urbanization and 
population increase in the urban centres, and people transiting along the busy Nairobi-Mombasa transport 
corridor. The sources of waste on the other hand are commercial activities, residential areas and institutions. 
The waste mainly comprises a high organic fraction (61%) and recyclables (27%) such as plastics, cartons, 
bones, glass bottles and cartons. 

While the county has established a SWM unit whose coordination has a relatively effective bottom up 
and top down feedback loop, the existing SWM practices were found to be inadequate and inefficient. 
The practices are largely based on the traditional waste collection and disposal and characterised by 
inefficiencies and lack of basic facilities. Dumping and burning of waste in open spaces and road sides and 
digging pits to bury waste are common activities performed by both residents and county sweepers in all 
study sites.

Non-compliance with environmental standards is thus the norm, with waste having a negative impact on 
public health and the environment. The SWM system is also socially unsustainable and has minimal (5.3 
%) recovery of recyclable materials. Various factors have contributed to the uncoordinated activities by the 
different SWM actors in the chain. They include insufficient emphasis on waste reduction and segregation 
at source, lack of local composting and bioconversion of organic waste and unorganized/inefficient recovery 
of recyclables. 

The survey identified a great potential for resource recovery and recycling (70 tonnes) which should be 
implemented with better public education and awareness and initiatives by the county government and 
local communities. The respondents also identified a number of areas that require improvement including 
provision of strategic and well-designed waste facilities to enhance resource recovery, capacity building 
for staff across all levels, public involvement and strengthening enforcement mechanisms.  The study thus 
established that there was a significant need to overhaul the solid waste management system in the county.  

The baseline data and information will help in planning an Integrated Solid Waste Management (ISWM) 
framework and also contribute to setting meaningful targets for the county. Insights from the study will 
also inform the draft County Environment Policy and the draft SWM legislation in terms of formulation, 
implementation and enforcement
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1. INTRODUCTION

1.1 Background

Environment governance and management in Kenya is a shared responsibility between the national 
and sub-national governments. The Fourth Schedule in Kenya’s Constitution explicitly provides that 
county governments shall be responsible for refuse removal, refuse dumpings, and solid waste removal. 
Solid Waste Management (SWM) is thus among the environmental management function of the county 
governments which they inherited from their predecessors, the city councils and the county councils. The 
local governments were however known to struggle with this responsibility and in many instances failed to 
meet it adequately.

Most counties are experiencing rapid urban growth and increase in solid waste generation. Like their 
predecessors, the county governments cannot effectively deliver sustainable waste management strategies 
especially at a time when prioritization of SWM as an important service for urban residents is underscored 
by various national and international policies and conventions1.

Makueni County is no exception to the trends in urbanization and population increase due to continuous 
migration of population from rural areas into the county’s towns. This has accelerated urban population, 
economic development and growing consumerism resulting in rapidly increasing amounts of Municipal 
Solid Waste (MSW). It is however increasingly becoming obvious that the current practice of public financed 
and operated solid waste management is becoming inadequate for today’s needs especially in the light of 
the growing urban populations. 

The county’s directorate of environment collaborated with the Institute for Social Accountability (TISA) to 
appraise the challenges in the environment policy and the existing SWM system. During this participatory 
dialogue and problem analysis workshops, policy gaps and the imperative for SWM planning were 
interrogated by the participants from different units of directorate of environment and other representatives 
of Makueni County Sanitation Team (MACOSAT) drawn from the directorate of water and department of 
health. The dialogue yielded diverse inputs and perspectives about the draft environment policy and sound 
planning for sustainable SWM system. 

It was acknowledged that the county has made initial but important steps of establishing a SWM unit in 
the directorate of environment, in the department of Lands, Environment and Climate Change. The county 
has made further progress by initiating an environment policy and a SWM bill. However, reliable data and 
information regarding waste generation, composition, disposal and commercialization, as well as the social, 
and environmental implication of waste management was found to be largely absent. Consequently, this 
important data and information has not been factored in the county’s draft environmental policy and SWM 
bill. 

The qualitative and quantitative data on the different solid waste parameters is also vital in the planning 
sustainable Solid Waste Management system. A baseline survey was therefore recommended to examine 
the prevailing system in order to compile data and information that can be used to inform the policy and in 

1 E.g. the constitution of Kenya (Article 42); Sustainable Development Goals - SDG12  envisions sound management of all wastes by 2020, 

substantial reduction in waste generation through prevention, reduction, recycling and reuse.
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designing a sustainable solid waste management system for county. 

Research on SWM on the other hand has mainly been focused on major municipalities leaving out the 
small towns. The study in Makueni County therefore fills this knowledge gap. Besides fulfilling the data and 
information needs for Makueni County, the study contributes knowledge that can be used to address the 
challenges of solid waste management experienced in similar contexts throughout the country.

1.2. Survey objectives

The aim of the survey was to collect data on the character of waste as well as information about the 
environmental, social, and economic implications of the prevailing SWM system. The specific objectives of 
the survey was to:

i). Generate data on sources, types, composition and quantities of waste

Lack of baseline data and information on sources, composition and quantities of waste has been 
identified as a setback in the development of integrated solid waste management system and in policy 
making

ii). Understand current waste management practices, public participation and attitudes

General and specific information on solid waste collection services and facilities was also outdated or 
incomplete. The contribution of different actors in various aspects of waste management also required 
to be evaluated. 

iii). Examine the institutional and governance structure of the SWM system

New institutions and environmental governance mechanisms are emerging within county governance 
system including those charged with solid waste management. The survey examined how these 
institutions and governance systems are shaping out in Makueni County. 

iv). To explore recovery of materials for re-use, recycling, and composting

Waste is an important resource whose recovery creates employment and provides livelihood 
opportunities for many people in urban areas. The survey explored local engagement in waste recovery 
and recycling as a livelihood opportunity and a mechanism of contributing to a circular economy. 

v). Identify structural, systemic and environmental problems and challenges that characterize the existing 
SWM system and ways in which they can be addressed 

A SWM system that does strike a balance between social, economic and environmental elements is 
bound to experience deficiencies and inefficiencies, hence the need to understand the current practices 
and their challenges, and to identify where to target improvements.  

1.3. Scope of the survey

Makueni County is one of the forty-seven counties in Kenya situated in the South Eastern part of the Country. 
The county has a population of 987, 653 persons according to the 2019 Kenya National Population 
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Census. The county is divided into six counties which serve as the administrative units for both the county 
and the national governments. Population growth is a major contributor to increasing Municipal Solid 
Waste (MSW) in the county especially in the rapidly growing urban and peri-urban centres. Urbanization 
in the county stands at11.8 percent compared to the national urban growth rate of about 32.3 percent 
(Makueni County ADP, 2018-19). 

The survey focussed on selected urban centres of Makueni County including the major towns in the county 
which are Wote, Mtito Andei, Nunguni and Kikima. A number of other urban centres in the county are 
located along the major transport corridor comprising of the Nairobi-Mombasa highway and a railway line 
which was recently upgraded from metre gauge to standard gauge. These include Salama, Sultan Hamud, 
Emali, Makindu, Kibwezi, Kambu, Machinery and Mtito Andei. The transport corridor serves as important 
conveyance of people and goods in the eastern Africa region especially linking the port of Mombasa with 
the Kenya’s hinterland and extending all the way to Uganda, Rwanda and Congo. The transport corridor is 
thus an important impetus for urban growth by providing an economic base for the urban centres. 

1.4 Key concepts and terminologies

Urbanization – an increase in size (spatial) and the proportion of the population living in urban areas

Waste – anything that the holder discards, intends to discard or is required to be discarded or disposed by 
the provisions of the Law. 

Solid Waste – generally defined as hazardous and non-hazardous industrial, commercial and institutional 
establishments, domestic refuse, construction rubbles, yard waste and street sweepings

Solid Waste Management – Solid  Waste  Management  is  a  discipline  associated  with  the  control  
of  generation,  storage, collection, transport and disposal of solid wastes. It includes all the necessary 
operations to remove  solid  wastes  from  the  sources  of  generation  to  the  disposal  sites  and  the  
activities performed at the landfill to ensure environmental safety (UN HABITAT, 2010).

Traditional waste management practices – entails collection, transportation, and disposal of solid waste in 
towns/ cities. 

Integrated Strategy to Solid Waste Management – ISWM is the application of suitable techniques, 
technologies and management systems covering all types of solid wastes from all sources to achieve the 
twin objectives of (a) waste reduction and (b) effective management of waste still produced after waste 
reduction (Koushik, et al., 2019).

Stakeholders – those who participate in decision making process including those potentially affected by 
the decision. It also includes those people who have specific concerns or roles to play in the decision of 
managing waste

Participation/participatory approaches – according to the Oxford English Dictionary, participation is “the 
action or fact of partaking, having or forming a part of an action”. It also means securing an adequate and 
equal opportunity for people to place questions and to express their preferences about the final outcome 
during decision making. Participation can occur directly or through legitimate representatives. It is primarily 
about the people and development of their communities or regions. 
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Composting – the process of turning organic waste into fertilizer through aerobic fermentation. The fertilizer 
can be used in farms to improve agricultural production and improve soil structure

Biological conversion - a process in which biodegradable waste is decomposed in the absence of oxygen 
to produce biogas (methane and some carbon dioxide) which can be used as a renewable energy source 
for heat and power or as a transport fuel. It also produces a nutrient-rich digestate which can be used as 
fertilizer.

Waste reduction – refers to avoiding generation of waste in the design, manufacture, purchase, or use of 
materials and products to decrease the amount and/or toxicity of discarded waste.

Re-use –‘re-use’ means any operation by which products or components that are not waste are used again 
for the same purpose for which they were conceived (including repairing). ‘Preparing for re-use’ means 
checking, cleaning or repairing recovery operations, by which products or components of products that 
have become waste are prepared so that they can be re-used without any other pre-processing (DEFRA, 
2014). 

Recycling – the process of converting waste materials into new materials and objects

Recover – recovery means to adopt a waste object to a new use by extracting energy or utility from it. A 
popular option is waste-to-energy facilities that burn wastes for fuel to produce heat or power for domestic 
or industrial use.

Pollution – the presence of minerals, chemicals or physical properties at levels that exceed the values 
deemed to define a boundary between “good or acceptable” and “poor or unacceptable” quality, which is 
a function of the specific pollutant.
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2. SURVEY APPROACH AND METHODS

The solid waste management situation in the county was analyzed using an Integrated and Sustainable Solid 
Waste Management approach describing the waste system elements while also analyzing the involvement 
of all actors and stakeholders using the social, institutional, economic, and environmental lenses.

2.1 Survey design and sampling

The survey integrated and assimilated data and information from various sources and levels.  A diverse group 
of stakeholders was thus consulted, ranging from urban residents, the business community, institutions 
and county officers. A multistage sampling criterion was used to select big, medium and small towns. The 
county’s main towns were selected as study sites as well as a sample of one medium sized town and one 
small town (market centres) from each sub-county. A stratified random sample of general respondents 
including households, business people was selected in the small, medium and big towns in each of the six 
sub-counties as well as institutions such as hospitals, schools and colleges.

A systematic random sample of waste pickers and middlemen was also interviewed. A purposeful sample 
of county officers comprising of market superintendents, sub-county sanitation coordinators, sub-county 
environment officers and other senior officers from different units of the environment department were 
also consulted. In addition to accessing a cross section of respondents, data collection for the baseline 
also sought to achieve specific demographic representation through gender and age representativeness. 
This was factored in the stratified random sampling that was used to select households, business and 
institutions.

2.2 Data collection methods

Mixed methods with both qualitative and quantitative data collection techniques were employed. The 
methods entailed face-to-face interviews with the respondents and on-site observation by the survey team. 
This ensured that data collected was well corroborated and triangulated for increased quality and reliability. 
Under each output, a semi-structured questionnaire was developed targeting a particular source of data 
(respondents)

Table 1: Survey sites 

Sub County Selected sites

Small town Medium town Big town

Kibwezi East Kinyambu, Machinery, Thange, Kambu Mtitio Andei

Kibwezi West Kiboko,Mbuinzau, Mulalala, Kalii Kikumeni Emali

Mbooni Kako, Utangwa, Mavindu, Tuvilani Kalawa Kikima

Kilome Enzai, Kiungwani, Nsiini, Maiani Salama Sultani Hamud

Kaiti Kilala, Kaumoni, Kyau, Kyuasimi Mukuyuni Nunguni

Makueni Nguvo, Barazani, Senda, Yinthungu Kathonzweni Wote
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2.2.1 General respondents

The general respondents comprised of households, businesses and institutions. This category of 
interviews was allocated 35 questionnaires, 25 of which were administered in households, 7 business 
and 3 institutional. Of the 25 household interviews, 15 were administered in the town hosting sub-county 
headquarters, 8 in medium sized town and 2 in the small towns. The questionnaire was divided into four 
thematic areas covering waste reduction, waste generation, physical facilities and action.

Of the 7 business interviews, 3 targeted macro enterprises in the sub-county headquarters .e.g. hotels, 2 
in medium sized enterprise in the medium towns and 2micro enterprises in the small towns. Three different 
institutions were also studied in each sub-county i.e. a school, a hospital and any other institution available 
in the sub-county.

The mix structured and semi structured questions cover four thematic issues and interrogated the 
importance of waste reduction, understanding of waste separation at the source, methods of waste 
collection, effectiveness of the waste collection service providers, frequency of waste disposal, types of 
waste facilities used, the role of the public involvement in waste management and the impact of poor waste 
management practices. 

2.2.2 Key informants

 � County officers: a semi structured questionnaire was administered to market superintendents, sub-
county environment officers and officers from the department units of environment department based 
at headquarters. The key informants especially provided information on characterization of waste and 
SWM institutional structure and governance, challenges experienced in the SWM system and aspects 
that require improvement. 

 � Waste commercialization interviews: these interviews captured the resource recovery and 
commercialization aspects of waste management. The interviews on waste commercialization were 
essentially be conducted at the big towns or where the waste recovery and recycling enterprises were 
found.  The mix structured and semi structured questions addressed the different types of actors in 
waste commercialization, sources and flow of waste materials in the value chain and challenges faced 
by the actors and their empowerment needs.
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Table 2: Respondent profile

General respondents Key informants

Sub-county Households Businesses Institutions Market 
superintendents 

Waste 
pickers/ 
middlemen 

Sub-county 
& hq 
officers 

Kibwezi West 25 7 3 3 5 1

Kibwezi East 25 7 3 2 5 1

Makueni 25 7 3 3 5 1

Mbooni 25 7 3 3 0 1

Kaiti 25 7 3 3 0 1

Kilome 25 7 3 2 5 1
County offi-
cers at head-
quarters’

- - - - 6

Total 150 42 18 16 20 12

210 48

Table 3: Respondent mapping

1. General respondents Small town Medium town Big town

Households Low income house-
holds (2)

Mix of low (4) & middle 
income Households 
(4)

Mix of low (5), medium (5) 
and high income house-
holds (5)

Businesses Small shops and Kiosks  
(2)

Mini supermarkets, 
guest houses, whole-
salers (2)

Hotels and supermarkets 
(3)

Institutions School, hospital, factory (3)

2. Key informants

Market superintendents 1 1 1

Waste pickers and mid-
dlemen

Waste pickers and middlemen encountered across the study  area 

All the sub-county environment officers in the six sub-counties (6)

Senior officers from different units of the environment  department, other departments (6)

2.2.3 Observation

The study team also conducted observations on different aspects of waste in the study sites. An observation 
check list was used to record methods of waste disposal and facilities i.e. their location, size, quantities of 
waste deposited, ongoing activities, and the health and environmental impacts (actual and potential)

2.2.4 Document review 

County government documents including the County Integrated Development Plans (CIDPs), Annual 
Development Plans and budgetary allocations were reviewed. Policies and legislations including the draft 
county environment policy and the Environment Management and Coordination Act (EMCA) and Public 
Health Act were also consulted.
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2.3 Survey Team

A team of seven people participated in this study. A consultant for TISA coordinated the team and also 
conducted the key informant interviews, reviews and observations. The directorate of environment provided 
six research assistants who conducted the general respondent interviews. The research assistants were 
introduced to the study approach and methods during an inception workshop held on 26th -28th August 
2019. The research assistants also possessed good familiarity with study sites and also had experience 
working with local communities in the course of their day to day work in the various units of the environment 
directorate.

2.4 Limitations of the method 

A small sample size and one-off sampling of waste may not provide accurate waste generation estimates. 
Estimation of total quantity can also be a challenge particularly when data on the number of urban 
households and businesses is not available. Research studies have also shown that direct analysis of 
waste samples in households, businesses and institutions yields more reliable data and information about 
waste types, quantities and composition. However, obtaining estimates from diverse respondents and 
professional judgment based on the characteristics of a town helped to generate reliable data which can be 
used as baseline for planning of MSW management.
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3. SURVEY FINDINGS

The survey gathered important data and information on waste characterization and management practices, 
resource recovery and commercialization of waste, and the institutional and governance structure of 
current SWM system. The survey also identified the structural, systemic and environmental problems 
that characterise the system and also captured respondents’ suggestion on the measures that need to be 
implemented to make improvement on the SWM system. 

3.1 Waste generation and composition

3.1.1 Sources of waste

Waste generation can be divided into drivers and sources of waste. The drivers of waste generation were 
found to be rapid urbanization, population increase in the urban centres and transit of people and goods, 
making stop overs in the urban centres of the county. Emergence of light food manufacturing industries i.e. 
fruit, milk and other products is also expected to drive waste generation in the county. 

Solid wastes are mainly produced from residential, commercial areas and institutions which include 
households, shops, markets, small industries, offices, schools, shop, restaurants and street vendors. Truck 
packing areas in towns located along the highway contribute to waste generation.

3.1.2 Quantities of waste 

The rate of waste generation for households was between <1kg to 5kg, business ranged between 1kg 
and 50kg per day, while institutions produced 10Kg  (a school, dispensary) to 100Kg per day ( a referral 
hospital. This gives a mean daily waste generation of 1kg per household, 5kg for business and 20kg for 
institutions. 73% of the households and businesses put their waste in receptacles including sacks, tins, 
buckets, plastics containers, 19% use proper bins while 8% have no receptacles.

Due to paucity of data on urban population and number of households and businesses, the survey relied on 
estimates of waste generation provided by the market superintendents to compute the volumes of waste 
generated in a town. The estimates were provided in wheelbarrows, handcarts or tonnes collected in a town 
per day or per week as shown in table 4 below. However, these estimates do not account for the waste 
that is disposed-off by households and businesses or the waste fraction that is diverted to recycling before 
collection by the county workers.
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Table 4: Waste generation in small, medium and big towns

Small town

Sub-county Market Weekly waste generation Tonnes per day

Kibwezi East Kinyambu 20 wheelbarrows 0.14

Thange 15 wheelbarrows 0.11

Machinery 15 wheel barrows 0.11

Kaiti Kilala 30 wheelbarrows 0.214

Kaumoni 25 Wheel barrows 0.15

Kyau 15 wheelbarrows 0.11

Kyuasimi 15 wheelbarrows 0.11

Mbooni Kako 10 -15 wheelbarrows 0.11

Utangwa 5 wheelbarrows 0.035

Mavindu 5 wheelbarrows 0.035

Tuvilani 5 wheelbarrows 0.035

Kibwezi West

Kiboko 30 wheel barrows 0.214

Mbuinzau 5 wheelbarrows 0.035

Mulala 15 wheelbarrows 0.11

Kalii 5 wheel barrows 0.035

Makueni Nguvo 10 wheelbarrows 0.071

Barazani 20 wheelbarrows 0.14

Senda 15 wheelbarrows 0.11

Yinthungu 15 wheelbarrows 0.11

Kilome 

Kiogwani 10 wheelbarrows 0.071

Nsiini 12 wheelbarrows 0.072

Maini 5 wheelbarrows 0.035

Enzai 10 wheelbarrows 0.071

Medium town

Medium town Weekly/daily waste generation Tonnes per day

Salama 50 wheelbarrows per week = 2.5 tonnes 0.36 tonnes 

Kalawa 30 wheelbarrows  per week = 1.5 tonnes 0.214 tonnes 

Kathonzweni 6 handcarts on market day, and 2 handcarts 
in other days = 4 tonnes per week

0.57 tonnes 

Mukuyuni 50 wheelbarrows per week = 2.5 tonnes per 
week 

0.3 tonnes 

Kambu 25 wheelbarrows 0.15 
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Big town 

Big town Weekly/daily waste generation Tonnes per day

Nunguni 50 wheelbarrows on market day, 30 wheel-
barrows on other days = 11.5 tonnes per 
week 1.6 tonnes

Sultan Hamud 50 wheelbarrows (market), 20 w/b (house-
holds) = 70 wheelbarrows

3.5 tonnes  

Kikima 100 wheelbarrows daily 5 tonnes

Emali Three (3) tonne tractor trailers = 3 tonnes 9 tonnes 

Mtito Andei 250 wheelbarrows per day = 12.5 tonnes 12.5 tonnes 

Wote 5 x  3 tonnes trucks daily 15 tonnes 

Conversion:

 � Max possible wheelbarrow capacity for MSW =  50kg, thus 20 wheelbarrows =1 tonne 

 � Max possible handcart capacity for MSW = 200kg, thus 5 handcarts = 1 tonne 

3.1.3 Aggregate waste generation in small, medium and big towns

Volumes of waste generation in small, medium and big towns were calculated by multiplying the average 
waste generation with the total number of towns as shown in the table 5 below. From the analysis, it is 
noteworthy that the bulk of the waste in the county is generated in the small towns. Since the waste in the 
small towns is collected and disposed locally, it may not appear to contribute a significant fraction of the 
total waste generated in the county. 

Table 5: Aggregate generation in small, medium and big towns

Town Sample Total no. of 
towns

Average daily waste gener-
ation (tonnes)

Total waste generated per 
day

Big 6 8 7.7 61.6

Medium 6 20 0.31 6

Small 23 391 0.091 35.19 

Total 102.19

3.1.4 Solid waste generation per sub-county

The counties ‘big’ towns vary in size in terms of population, spatial expanse and commercial activities. The 
six sub-counties also differ in the number of medium and small towns. This accounts for different levels of 
solid waste generation which has implications on resource allocation and planning for SWM (Table 6).
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Table 6: SWG per sub-county 

Sub- county Town Total no. of towns Average daily waste 
generation (tonnes)

Total waste 
generated per 
sub-county/ day

Kibwezi East

Big 2 7.7 

23.21Medium 3 0.3

Small 76 0.091

Kibwezi West 

Big 2 7.7

18.96 Medium 4 0.3

Small 26 0.091

Makueni

Big 1 7.7

17.9 Medium 5 0.3

Small 96 0.091

Mbooni

Big 1 7.7

18.4Medium 3 0.3

Small 119 0.091

Kaiti

Big 1 7.7

12.5 Medium 2 0.3

Small 46 0.091

Kilome 

Big 1 7.7

11.2 Medium 3 0.3

Small 28 0.091

3.1.5 Per capita waste generation

According to World Data Atlas (https://knoema.com/atlas/Kenya/Makueni/Urban-Population) the urban 
population in Makueni is 104 297. The daily waste quantity for all urban centers was computed and waste 
generation in kg/capita/day was calculated by dividing the total waste generated in the urban centres by 
total estimated urban population. 

Average quantity of waste generated at per capita level:

Total amount of waste generated in small, medium, big towns

Total urban population

102 190 ÷104 297

= 0.98 Kg /person / day

It should however be noted that there is a high inflow of non-resident population transiting and/or transacting 
business during daytime and in the process contribute to the waste generation in the towns. The small and 
medium towns were especially observed to have thriving trade on market days, yet they have a very small 
resident population. This means that the majority of buyers and sellers on market days come from outside 
the town. The per capita waste generation for urban residents could therefore be smaller than 0.980Kg/
per/day. 

The World Bank (undated) posits that per capita waste generation is generally low in sub-Saharan Africa, 
but spans a wide range, from 0.09 to 3.0 kg per person per day, with an average of 0.65 kg/capita/day. In 

https://knoema.com/atlas/Kenya/Makueni/Urban-Population
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East Asia and the Pacific Region per capita waste generation ranges from 0.44 to 4.3 kg per person per 
day, with an average of 0.95 kg/capita/day. 

3.1.6 Composition of waste

The composition of waste is diverse and can be classified into three major categories: reusable or 
recyclable, biodegradable or decomposable and non-reusable and non-recyclable waste. The analysis 
of household waste composition indicated that the highest waste fractions were organic matter (68%) 
followed by plastics (10%). Paper and paper products and others comprised 8% and 6% of the waste 
respectively. Glass, metal, rubber, leather and textile components all were at or below 4%. The composition 
of institutional waste consisted of 21% organic wastes, 23% plastics, 41% paper and paper products, with 
glass, textiles, metals and rubber/leather all below or at 2% each. The composition of commercial waste 
was made up of 51% organic wastes, 14% paper and paper products, 15% plastics, 5% other wastes, 11% 
glass, with metals and rubber/leather all below 2%.

Compared to the household and institutional waste, a high percentage of plastic and glass in commercial 
wastes was recorded. A significant portion of glass waste comes from alcoholic drinks from bars, hotel/
restaurants. A higher organic fraction was also observed in hotels and restaurants wastes. When all three 
major sources of wastes are combined, the average composition of MSW is follows: organic waste 61%; 
plastics 12%, paper and paper products 11%; glass 6%; metals 2%; textiles 1%; rubber and leather 1%; 
and others 6% (Figure 3).  

Organic waste

Plastics

61%

12%

Paper / Paper Products11%

Glass6%

Textiles

Rubber & Leather

Metals

Others

2%

6%
1%
1%

Figure 3: Average composition of MSW

Plastics waste was found to comprise of a wide range of polymers, mainly the single use food and drink 
containers. The most common form of plastics in waste are the polyethylene in its different forms (HDPE, 
LDPE and LLDPE) and polyethylene terephthalate (PET). Other plastics such as polyvinyl chloride (PVC), 
polystyrene (PS) as well as other resins were also found in smaller quantities. 

Second generation alcohol bottles are the main component of glass waste and were identified as a menace 
in almost all the case study urban centres and the whole county by extension. No hazardous wastes were 
reported. Organic waste is consistently present in households, commercial and institutional sources of 
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waste. The composition of the organic fraction however depends on the place and time of collection for a 
specific area. It is usually high after market days in all of the surveyed towns. It was found to consist of food 
waste, fruit and vegetable waste, garden waste and composite organic wastes. 

3.2 Existing solid waste management system

3.2.1 Waste reduction

Despite the existence of various waste reduction measures, they are not employed throughout the case 
study towns. Households, businesses and institutions are generally unaware of waste reduction as a waste 
management measure. The survey also showed that except for hospitals, waste separation at the source is 
not practiced by households, businesses and other institutions.

3.2.2 Waste collection

Makueni County largely operates a traditional SWM system in which the county government bears the 
highest responsibility. This entails provision of the elements of the waste management system including 
the institutional and governance framework and the daily operation of services.  Casual workers contracted 
by the county sweep the roads, markets, waterways and drains and then collect garbage and debris and 
transfer to collection points or directly to disposal sites.  The service entails a door to door collection 
whereby households and business take out their waste and pour into wheelbarrows or handcarts. The 
service has created employment – from supervisors to casuals but it is characterised by inadequate tools 
and lack of protective clothing. There are no private individuals or companies involved in waste collection.

The sweeping and waste collection service is not done on a day-to-day basis. Only main markets and main 
roads in big towns are served daily. The small and medium towns are served once to twice a week. Sections 
of the big towns are neglected due to inefficiency and inadequacy of service. Container service, door to 
door collection and roadside pickup from open piles are the type of existing collection services generally 
practiced in the towns. 

While residents expressed concern on the collection regularity and time management by the county casuals, 
the casuals on the other hand raised concerns about household and business who take out their waste after 
they have done collection. This system has little public input, and is not only very capital intensive, but also 
environmentally and socially unsustainable.

3.2.3 Waste disposal

The physical infrastructure for waste management in the towns including waste collection points and 
disposal sites are not yet developed. The county government also lack space to establish these facilities in 
various urban centers and thus disposal of waste is mainly done on private land. 

Receptacles such as bins, skip loaders or mobile waste collection trucks are also largely absent. Waste 
collected by county workers is stored temporarily in (undesignated) points in most of the surveyed small 
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and medium towns, while in the big towns it is transported to disposal sites by county truck or tractor 
trailers. It is then eliminated through burning. The second stream of solid wastes that do not find their way 
into the county waste collection system is disposed off by households, businesses and institutions. This 
mostly consists of open space disposal, burning or burying in the ground. This sometimes breeds conflicts 
between county officers and residents and among residents. Poor urban planning was cited as contributing 
factor to the problems of waste management in most of the case study towns. 

All learning institutions surveyed collect and dispose their wastes internally which also involves open 
burning in compost pits. All the surveyed dispensaries and hospitals adhere to the coded bins standards 
required of medical institutions. All the hospitals had black bins for general waste, yellow bins for medical 
infectious waste, red for highly infectious and safety boxes for sharps. The wastes are then transferred 
to facilities erected with the compound for disposal. The disposal facilities include open pits for general 
wastes, combustion chambers for burning sharps, infectious and highly infectious wastes, and well covered 
pits for disposing the ashes from the combustion chambers. Some of the hospitals general wastes such as 
cartons and plastics which are also burnt in the chambers. Such wastes can be recovered and treated by 
specialised waste handlers for recycling. 

The vehicle and equipment available for waste transportation in each town varies depending on the 
distances to be covered. Vehicles commonly used in big towns include tractors (e.g. Emali) and a truck 
(Wote) for collection and transportation to the disposal sites. It was reported that a few of the big towns 
do have no collection and transportation vehicles. Small and medium towns mainly used wheelbarrows 
and handcarts. While the wheelbarrows and handcarts dispose off the waste from the collection points to 
the disposal sites, a number of them discharge waste at transfer stations where the wastes are loaded into 
larger vehicles for transportation to the disposal sites.

3.2.4 Public involvement

Public involvement has a key role to play in a waste management system. However, in Makueni County 
the existing waste management system exhibits limited and uncoordinated public involvement. Public 
involvement only entails putting their waste outside for collection by county workers. The public is thus largely 
a passive recipient of a government waste collection services i.e. does not participate in sorting, recovery 
and recycling of waste and feel entitled to waste collection service provided by the county government.  
Sentiments such as “the public need to be responsible citizens who take care of their environment and 
to appreciate the work of the county casuals in order to serve them better” were raised by the market 
superintendents. Challenges of involving the public in SWM were cited as inadequate resources, poor 
attitudes, averseness to participation and lack of knowledge on SWM practices.

3.2.5 Health and environment impacts

The citizens are generally aware of the health risks and environmental problems caused by inadequate waste 
management including inadequate collection and improper disposal. It was reckoned that waste disposed 
in an unhygienic manner deteriorates public health and degrades the growing urban environments and their 
surrounding sub and peri-urban areas. Siting of disposal areas near human habitations have therefore been 
opposed for environmental, health and aesthetic reasons for example in King’uutheni vallage in Muvau, 
Kikumini ward. 
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Different components of the environment i.e. air, water, soil and biodiversity resources are impacted by 
inappropriate disposal of waste. Burning is a big phenomenon in the towns with market superintendents 
using it as the most effective way of eliminating waste. As a result, the waste disposal areas were found to 
have no visible waste but only heaps of ash. The toxic ashes are blown by wind further polluting the air with 
particulate matter. The residues which could be toxic are swept by surface run-off during rains into rivers, 
springs and wells. Pollution of water resources by waste materials was also reported.  Waste from Salama 
town is washed down by run-off water into a water supply dam in the vicinity of the town. Burying waste in 
the ground also degrades the soils.

It was reported that dogs and monkeys feed on food waste from hospitals against the laid down procedures 
on non-utilization of such waste. This poses the risk of zoonosis i.e. transfer of diseases from humans to 
animals and vice versa

Table 7:  Summary of sources, composition, collection and disposal of waste 

Source Waste generator Types of waste Collection method Waste disposal

Residential 

Households Food waste and 
other organics,

Plastic, carton, 
paper, rags, met-
al,

County sweeping, 
& collection service, 
self-collection and dis-
posal 

Pits, Open spaces, 
collection points 
(undesignated) and 
eventual burning  

Commercial

Shops, produce 
markets, stalls, 
r e s t a u r a n t s , 
mini-markets, Su-
permarkets, Hotels

Food waste and 
other organics,

Plastic, carton, 
paper, rags, met-
al, tyres, saw dust

County sweeping and  
collection services 

Pits, Open spaces, 
collection points 
(undesignated) and 
eventual burning  

Institutional 

Learning institu-
tions

Food waste and 
other organics,

Plastic, carton, 
paper

Self-collection (internal) 
and disposal

Open disposal pits 

Dispensaries and 
hospitals

Food waste and 
other organics,

Plastic, carton, 
paper, sharps, 
medical waste

Self-collection (internal) 
and disposal, contract-
ing cleaning companies

Open and closed  
disposal pits and 
burning chambers

3.3 Resource recovery and commercialization of waste

Ten waste pickers and seven waste resource merchants (middlemen) were interviewed about their 
engagement in collection, separation, stocking and selling different types of recyclable materials including 
scrap metal, bones, plastics, glass and carton. These informal sector waste workers were encountered in 
Wote, Sultan Hamud, Emali and Mtito Andei towns. 

3.3.1 Waste picking

Unemployed youth are the most active in waste picking mainly to generate income from the activity and 
as means of earning a livelihood. All waste pickers indicated that lack of jobs was their primary motivation 
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to engage in the activity.They collect different types of recyclables and re-usable waste in different places 
including en route waste picking in households and commercial areas, truck waste pickers and waste picking 
from disposal sites. 

Due to the unorganized nature of the activity and mainly for basic survival, the waste pickers become 
vulnerable to exploitation by the intermediate dealers. While some waste pickers are consistent in the 
activity, other engage in the activity intermittently to supplement income from their other income generation 
opportunities. Waste picking is also not restricted to the ‘ordinary waste picker/scavenger’, as county 
sweepers, business people in the town also accumulate stuff to sell to the waste merchants. 

3.3.2 Resource Merchants (middlemen)

This group is made up of traders involved in the purchase of recovered recyclable and re-usable materials 
from the waste pickers/sorters. Seeing an untapped business opportunity and quest for self-employment 
were the major motivations to engage in the waste business. Three of the merchants encountered during 
the survey have been involved in the waste business in other towns and moved to Makueni where there was 
either least competition or the opportunity was untapped. However, none of the merchants was motivated 
to engage in the waste business due to environmental concerns.

Three out of the ten merchants were observed to specialize in scrap metal while others dealt in two or more 
waste streams including different types of plastics, scrap metal, bones, glass bottles and shoe soles. The 
merchants have established their own segregation sites in the different towns and exhaust the recyclables 
delivered by between 10 -20 waste pickers in their respective towns of operation. However, the merchants 
were found operating in open sites or buildings that are space constrained and therefore lacking enough 
sorting and storage space. Most of the enterprises were located in middle of residential areas where they 
post hazards to people. Only one of the merchants was found operating at a dumpsite.

The enterprises demonstrated varying inputs of skill, strategy, partnership and financial injections. The 
merchants work with mini aggregators in other medium and small towns who accumulate materials for 
them, sometimes going beyond Makueni, to towns in the neighbouring Kajiando and Taita Taveta counties. 
Sorting is the main pre-processing activity undertaken by the merchants for the different types of plastics, 
metals and glass bottles. They deliver to the buyers in Nairobi, Mombasa, Ruiru and Thika towns. During 
transportation of their materials, merchants who do not have NEMA licenses use copies of license provided 
by their buyers. There are also buyers who collect materials from them. The merchants also compare prices 
for certain waste streams in different markets before delivering their supplies.

Two of the merchants own vehicles for transporting materials to destination markets. The others decried 
the high cost of transportation as one of their major constraint in the business. The merchants noted that 
there is a decrease in supply of materials by waste pickers during the planting/weeding season as they have 
alternative work to do in the farms. Among the skills and incentives they would need to improve and expand 
their business include special licences for the waste businesses, capital, space and support to undertake 
pre-processing activities such as shredding of plastic to increase the volume that can fit in a truck when 
transporting to the market. 
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Table 8: Quantities of recovered waste

Merchant 
no.

Town Sources Waste types  & volumes 
Kg/per day/week/
month/yr

Total waste recovered 
(Kg per day – less 
scrapmetal2) 

1 Emali Emali and surround-
ing towns 

Plastic – 100 

Metal – 800

Carton – 40 

Bones  - 20

Others – plastic bags, 
cans in small quantities/
per day

200

2 Emali Emali and surround-
ing areas 

Metal – 500 per day 0

3 Mtito Andei Mtito Andei and Sur-
rounding towns

Colored glass bottles 
(broken) – 3 tonnes per 
month 

Colorless bottles (intact) 
– 25 sacks per month = 1 
tonne 

Bones – 3 tonnes per 
month 

233

4 Mtito Andei Mtito Andei Plastic - 1.5 tonnes in 3 
months

20

5 Mtito Andei Mtito Andei Plastic (PET) bottles – 1 
tonne per year

negligible

6 Wote Wote town Plastic – 1 tonne 

Metal – 1 tonne 

Glass – 100 – 300

76

7 Wote Wote town Plastic – 100kg/per 
month

Metal –  100kg/week

Carton - 1.5 tonnes/per 
month 

Carton - 3 tonnes in 
months 

100kg – month 

106

The estimated amount of wastes recovered per day in the three big towns and their surrounding small and 
medium towns is 635 Kg (less scrap metal). Assuming all these materials are recovered from recyclable 
waste generated in these towns (Wote, Emali & Mtito Andei), the percentage recovery rates for the towns 
is therefore a meagre 7%. 

The content of reusable and recyclable materials (i.e. metal, paper, plastic, bones and glass) varies in the 
different large towns with an average value of 27% of the total waste generated. Promotion of waste 

2 Scrap metal does not usually contribute to the volume of waste collected in the towns. It is quickly segregated and has had a ready market 

over the years.
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recovery and commercialization activity could be an important measure for minimization of waste problem 
created by these waste fractions both quantitatively and qualitatively. If maximum retrieval of biodegradable 
and recyclable waste in the county was to be achieved, then the volume of waste diverted (per day) would 
be as shown in figure 4 below (derived from average % of each waste stream (see figure 3 above) and the 
total waste generated per day (see table 5 above)).

62%
12.3%

11.2%

6.1%
2%

8.2%

Organic
Plastic

Paper & Paper Products
Glass

Metals
Others

 

Figure 4: Waste recycling potential (tonnes per/day)

While alcohol (glass) bottles have been a problem in most urban centres in the county, waste merchants in 
Emali and Mtito Andei have cleaned these towns of this waste. The merchants obtain the bottles from waste 
pickers, bar tenders and even county sweeper in these towns and other neighbouring towns. The waste is 
usually sorted into clear and coloured glass bottles. They sell their clear bottles directly to manufacturers 
of alcohol in Nairobi for re-use or to brokers who in turn deliver to the manufacturers. The coloured glass 
and other broken bottles are sold in Nairobi (Central Glass) and Mombasa (Milly Glass) for recycling. The 
merchants expressed concern that the leading manufacturers of wines and spirits put labels on their bottles 
to mitigate counterfeiting of their products and do not accept to take back their bottles for re-use. This is 
despite the fact their waste bottles comprise a considerable fraction of the bottles.

Reports by market superintendents in other medium and big towns like Salama and Makindu pointed to 
inconsistent recovery of recyclables which was attributed to inadequate amounts which may not support a 
viable business. Waste pickers may not collect enough to pay for their day, and it may also take long for a 
middleman to accumulate enough stock to take to buyers in Nairobi and Mombasa. 

The high organic fraction indicates potential for the implementation of composting and biological processing. 
However, neither municipal level nor community level composting were found in surveyed towns. Improper 
waste collection and disposal contaminates organic materials that could be recovered for composting and/
or biological processing. While segregated organic (decomposed) waste has been delivered to farmers as 
manure in Kathonzweni and Matiliku markets recently, it takes long before a county truck can be available. 
In Kako market a local farmer hires a tractor to carry the compost to his farm. Where composting is applied, 
the county can cut down or completely eliminate costs of collection while at the same time reducing the 
need for disposal sites. Savings on cost of collection will be invested in other SWM services and facilities 
and that will benefit the community. 

The content of inert materials (i.e. neither compostable nor recyclable) varies from 0% to 6%. It indicates 
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that, if all compostable and reusable/recyclable wastes could be utilized to their potentials, less than 5% 
waste would be disposed. The inert/residue fractions could be put to other uses such as strengthening 
bricks/blocks for paving. 

3.3.3 County support for resource recovery

While the county is cognisant of the need for a recovery-centric approach to MSW which is emphasized in 
the draft environment policy (i.e. zero waste and circular economy), plans to make it a reality are not yet in 
place. Non-recognition of waste pickers and waste entrepreneurs, deficient role of the county are some of 
the factors that weaken or obstruct the necessary connections between waste collection to recovery and 
commercialization.   

There is not a single recycling company or firm in the county. The presence of both the micro and the small 
scale recycling companies that can undertake local processing of waste materials like paper, plastics, scrap 
metals etc., to valuable materials and raw materials for the consumption of the industrial sector can be 
essential in transforming the solid waste management sector in the county. For instance, a merchant in 
Mtito Andei who used to accumulate PET bottles stopped when the buyer no longer collects the materials. 
Such a merchant would benefit from incentives to undertake pre-processing (shredding) and linkage with 
emerging PET processors such as PETCo in Nairobi.

3.4 Institutional and governance framework

Governance is exercised through institutions: laws, property rights systems and forms of social organization. 
Governance and institutional capacity is an essential requirement for an effective SWM system. The SWM 
governance and institution framework in Makueni is organized as follows:

3.4.1 Structure and operations of SWM unit

Makueni County has established a sanitation SWM unit in the directorate of environment. From the head 
of solid waste are sub-county environment officers and sub-county sanitations coordinators. SWM at the 
town/market level is then managed by market superintendents who are in charge of between 5-7 markets/
towns and who also supervise a number of casual workers (sweepers). 

The systems depict a hybrid of top down and bottom up approach with some level of good organization 
and coordination of activities and an effective system of reporting. The day to day functions are organized 
at the ward level in each of county’s thirty wards. 

There are however concerns by sub-county environment officers that they are expected to make appraisals 
for market superintendents, yet they have no direct supervisory role on them. There was also concern that 
creation of the sanitation coordinators positions have created a risk of the SWM being addressed as a 
separate ‘entity’ rather than as a component of a broader environment management function.

Although there are specific roles for each unit and environment officers at the secretariat and sub-county 
level, the roles only exist on an ad hoc basis, seriously limiting their ability to effect significant changes. 
Sometimes coordination of activities is not usually effective, and hitches occur in the flow of information. 



28 - Baseline Survey Report

The sub-county officers posited that they sometimes get ambushed with information and impromptu 
activities and events. 

Market superintendents deliberate with market committees on solid waste and sanitation issues in towns. 
The committee comprises of members representing different interests in the market including different 
categories of businessmen, youth and women. This helps to improve their relationship with the general 
residents and the businesspeople in the town and consequently make their work effective. 

Town - town sweepers, 
market committee

Ward - Market superintendents 

Directorate of Environment - Chief 
O�cer, Director of Environment, 

County Sanitation Coordinator and 
Deputy Sanitation Coordinator , 

County Enforcement O�cer, 
County Environment Committee 

County Executive - Executive 
Committe Member for Land , 

Environment and Urban Development 

Sub County - Sub County Sanitation 
Coordinator & Sub county 

Environment O�cer

Figure 5: The interaction and feedback loop in the SWM/Sanitation unit 

3.4.2 Legal and regulatory framework

The existing legal and regulatory framework is not adequately enforced in addressing the environmental 
and health impacts of waste, hence the loopholes in environmental compliance in the waste management 
system. The county has an enforcement unit which usually invokes the constitution of Kenya, National waste 
regulations 2016 and the Environment Management and Coordination Act (EMCA, 1999). When non-
compliance cases arise, the county officers issues improvements notices to the culprits and also impose 
penalties and fines as stipulated under the county’s Finance Act. They however lack prosecutorial powers 
and therefore the Directorate of Environment is in the process of seeking training and accreditation from 
NEMA for the officers to become environment inspectors.  Prosecution is also inhibited by lack of a unit of 
environment division of the judiciary in Makueni. 

Sub-county level officers are not clear on what laws and regulations to apply or what action to take when 
certain situations arise. However, it was noted that the public health officers on the ground under the 
Department of Health provides checks to ensure that the laid down procedures on responsible handling 
and disposal of waste are adhered to in order to safeguard against risks to public health. 

NEMA is established as one of its institutions for guiding the implementation of the National environment 
legal framework (EMCA) and has been decentralized to the county level. However the capacities and 
responsibilities of NEMA and other national government agencies in relation to environmental management 
broadly and SWM in particular was largely perceived to be insufficient. 

Among other provisions, EMCA recognizes the right of every Kenyan to a clean and healthy environment 
and grants citizens the duty to safeguard the environment. Section 87 demands that every person whose 
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activities generate waste must ensure that the waste is minimized through treatment, reclamation, and 
recycling. Section 142 (1) stipulates that any person who pollutes the environment by discharging dangerous 
materials into land, water, air or the aquatic environment is guilty of an offence; it also lays down penalty 
provisions, i.e. if justified, the court may demand the person in question to pay ‘the full cost of cleaning 
up the polluted environment’. In addition, the court may order the polluter to pay any third party who has 
incurred damages due to the pollution. Part V, Section 57, sub-section (I) makes provisions for the use of 
taxes and other  fiscal incentives, disincentives or fees “to induce or promote the proper management of 
the environment and natural resources or the prevention or abatement of environmental degradation”.

The Public Health Act is also an important legislation for use in enforcement on SWM. Section 116 
and 117 of this Act stipulate that local authorities (county governments) are responsible for maintaining 
cleanliness and prevent danger to health from ‘unsustainable dwellings’. Section 126A further requires 
every council (county) to make by-laws that regulate, among others, the construction of buildings and sanitary 
conveniences for drainage and sewer. Section 129 acknowledges the responsibility local authorities in the 
prevention of pollution of drinking water sources and the prosecution of polluters.

3.5 Budgetary allocation

Waste management is a very important function of all municipalities and it requires substantial human and 
financial resources. The counties allocation for SWM in 2015 -2019 are as follows:

Table 9: Annual budgetary allocation and expenditure for Solid Waste Management (in Million Ksh.)

Year Expenditure Amount Annual allocation

2015

Wages for casuals 18

24

Transport 4

Repairs 2

2016

Wages for casuals 23

30

Transportation 4

Repairs 2

Tools 1

2017

Wages for casuals 26

34

Transportation 4

Repairs 2

Commuter allowance  2

2018

Wages for casuals 26

35

Transportation 5

Repairs 2

Commuter allowance  2

2019

Wages for casuals 32

42

Transportation 4

Tools 3

Repairs 1

Commuter allowance  2

Total 5 year allocation 165
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The analysis reveals that overall expenditure on the county SWM system has increased significantly during 
the period 2015-2019. However, the annual allocation for SWM falls is just 0.07% of the county’s 6B 
budget and is utilized in waste collection and disposal services. Thus, investment in waste infrastructure and 
services that is required for protection of public health and the environment are not attained. The county 
therefore is not able to provide SWM services to growing urban populations especially with a limiting 
allocation imposing restriction on expansion of conventional SWM services. 

3.6 Challenges 

The following were the most common and frequently cited problems in solid waste management:   

 � Planning for  spaces, facilities and equipment

With increasing urbanization, the space available for collection points and creation of disposal sites is 
becoming unavailable. There is no modern landfill in the county and it may become increasingly difficult 
to find land waste disposal in the near future to take care of present level of waste generations and that 
generated by the new population.

 � Inconsistency in enforcement of MSW laws 

The county has not yet been able to harmonize the existing MSW rules including the national (EMCA 
and Public Health Act) and county by laws as well as the roles of environment and public health officers. 

 � Inadequate public participation

The citizens are totally dependent on the county for cleanliness of the towns and there is no citizen’s 
participation mechanism to keep the towns clean.

 � Prioritization of SWM facilities through public participation

The elaborate Makueni County public participation process for prioritization of development projects 
and service delivery may have its impediments when it comes to issues of solid waste management 
and sanitation. Pitted against other development projects in a public participation process involving 
rural and urban dwellers, the SWM facilities may not be seen as a priority. Yet waste in urban centres is 
generated by both rural and urban populations. 

 � Inadequate technical capacity, and capacity building of manpower

The county government has taken the overall mandate of SWM including operation and management of 
infrastructures for collection and final disposal of solid waste. However, beyond a willingness to handle 
SWM more efficiently, the county lacks sufficient technical capacities for its staff and financial resources.

 � Insufficient environmental education and awareness 

Poor waste habits and practices among the citizens can be attributed to lack of education on the types 
of wastes, characteristics of wastes and methods of solid waste disposal as well as the  effects  of  
improper  wastes  disposal  on the environment and human health.
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 � Limited data, and inadequate planning 

These include non-documentation of waste generation rates and its composition. Facilities and waste 
sites has not been incorporated in the county urban and spatial planning.  

 � Insufficient funds 

Providing good solid waste management (SWM) services while also ensuring financial sustainability 
of the system continues to be a major challenge due to rising costs related to waste collection and 
transportation. The county has no revenue stream in place from the waste collection fee from households, 
commercial enterprises and institutions and therefore relies mainly on budgetary allocation. The ‘free’ 
service also makes entry of private sectors in SWM, through charges from beneficiaries unviable. 
Financial constraints was therefore cited as major reason for inadequate services whereby SWM 
competes for funding with other priorities such as clean water, health care and other utilities.

 � Inadequate resource recovery and recycling

Collection, transfer and disposal of waste does not facilitate resource recovery through the 3Rs. The 
informal sector which has a very important role has not been integrated into formal SWM systems.
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4. CONCLUSION AND RECOMMENDATIONS

4.1 Conclusion

The systematic study was conducted to quantify municipal waste, analyse its composition and compile 
factual information on the state of solid waste management in Makueni County. The study concludes 
the current waste management system is characterised by inefficient storage and collection systems, 
indiscriminate disposal and dumping of wastes, and lack of disposal sites. The county’s current SWM system 
involving collection and disposal lacks adequate inclusion of the waste generators (the public) coupled with 
inadequate financial resources, lack of facilities and human resource trained in sustainable SWM practices 
in the sphere of segregation, recovery, processing and final disposal of unrecyclable waste. If the present 
system goes on without effective interventions, there will be a substantial negative impact on human health 
and the quality of the environment.

4.2 Recommendations from respondents 

The survey respondents articulated some of the issues that require to be addressed in order to improve the 
SWM system in Makueni County including: 

4.2.1 Equipment and facilities: 

provision of bins and well-designed and strategically located waste disposal facilities with compartments 
for different waste streams to enhance waste segregation and resource recovery. 

4.2.2 Capacity building for staff: 

capacity building on various SWM skills for all county staff including staff at headquarters, sub-county 
environment officers, sub-county sanitation coordinators and market superintendents. This training should 
then be cascaded down to county sweepers and should entail skills on how to conduct segregation at 
source, waste sorting and coupled with training on composting of organic waste stream which forms the bulk 
of the waste. The training should also incorporate skills on how to conduct public education and awareness. 

4.2.3 Public involvement: 

according to UNDP (2004), effective SWM is a complex task which must go beyond purely technical, 
institutional, political, financial, economic considerations to also cover social aspects such as public 
participation. The role of the public in waste management, has become indispensable and, can be through 
various ways. Some forms of public involvement identified by respondents include the need for households 
and businesspeople to put their wastes in receptacles in order to make collection easier. Other potential 
roles include composting, waste separation, re-use of waste and involvement of children in SWM. 
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4.2.4 Incentives for waste pickers and waste entrepreneurs: 

need to be provided with a special waste business license that is different from the ordinary business 
license issued by the county. This license needs to be issued by the county government in collaboration 
with NEMA.

4.2.5 Re-structuring SWM/Sanitation unit: 

There seems to be a consensus that a weak institution and governance framework can be major setback 
in management of solid waste. A functional institution is critical for ensuring an inclusive, responsive and 
accountable governance process that is not only important for SWM but also can have direct positive 
effects for improving environmental quality in urban development. Coordination of activities also need to 
be enhanced. Another opinion rooted was that SWM ought to be a stand-alone unit with its own budget, 
staff, office and fleet for transportation of waste.

4.2.6 Staffing: 

County sweepers are overstretched with work. Proposals to increase the number of county sweepers and 
raise their wages was made by all the market superintendents interviewed. 

4.2.7 Legal and regulatory framework: 

it is clearly critical to ensure that the directorate of environment is able to secure support from existing 
laws, regulations, policies, powerful actors and public input. EMCA and the Public Health Act for instance 
need to be customized to meet the county enforcement needs. Extended Producer Responsibility and 
Polluter Pays Principle were cited as effective enforcement instruments for certain wastes originating on 
products packaging such as s liquor bottles (spirits) and should be simultaneously applied to both retailers 
and manufacturers. 

Officers on the ground (market superintendents and sub-county environment officers) need to be trained 
(by the county or National Environment Management Authority) on the laws and regulation that they 
can invoke during enforcement. Enforcement function by county officers need to be a clearly stipulated 
and gazetted and should also be harmonized with the public health unit. County askaris are under the 
department of devolution and public service, and it was observed that specific officers need to be assigned 
to environment department to help in enforcement when needed.

4.2.8 Monitoring and oversight: 

require to be done by public health unit in the department of health where the sanitation unit was domiciled 
before it was moved to the environment department. Public health officers’ best understands waste 
management in relation to health. Further oversight role needs to be done by market committees and the 
residents of the respective towns. 
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4.2.9 Budgetary allocation and procurement: 

increase budgetary allocation. Basic procurement of equipment and protective clothing need be done at 
the sub-county level by local officers who are Authority to Incur Expenditure (AIE) holders.  

4.3 Further recommendations for an ISWM system 

It is worth noting that the recommendations from study participants may not represent the full range of 
priorities as some of the technical issues may be less directly obvious to the respondents, or may fall outside 
their general level of knowledge or understanding of waste management and SWM systems. Therefore, in 
addition to the above recommendations, we recommend that a sustainable SWM for Makueni county will 
not only require new policies and institutions, but also putting in place management systems and installation 
of facilities and infrastructure. A sustainable SWM will also need to be strong on waste minimization and 
prevention measures comprising of a set of processes and practices intended to reduce the amount of waste 
produced including avoidance and reusing waste. The county also needs to look for new ways to share the 
traditional responsibilities with neighbourhood communities, micro- and small enterprises (MSEs), large 
private entrepreneurs and industries, hospitals, schools and other stakeholders. 

Successful design and implementation of a sustainable and integrated SWM will also require intense public 
education and awareness as well as training and capacity building on modern sustainable waste management 
practices for county workers across all scales. This should aim at changing behaviour and attitude, building 
rapport, harnessing the skills of citizens as well as empowering and enabling them to become a part of the 
solid waste management system. The public education and awareness need also classify the education and 
awareness approach and content according to different waste generators/actors i.e. market traders, shops 
and bars.  It should also include a waste management course for market superintendents and community 
health workers. Imparting these knowledge and skills will transform the county sweepers into sorters, the 
market superintendents from cleaning supervisors to waste managers and sub-counter SWM coordinators 
into SWM enterprises officers. The need to also have a master plan for public participation in order to have 
the citizens as allies in waste management. These measures will accelerate achievement of an ISWM that 
maximise on waste reduction, resource recovery and public involvement. Other issues that Makueni county 
government should also incorporate in the design of an ISWM include:

 � Resource recovery and commercialization: There exists potential to increase solid waste recovery, reuse 
and conversion of waste materials into new materials and items. This will contribute to employment, 
increased income generation opportunities, and of course, the promotion of environmental conservation 
and health in general. The county should thus develop incentives for waste segregation and recovery 
of compost manure as well as other materials for reuse and recycling in order to meet maximum waste 
diversion.

 � Integration of the informal sector: the county has a growing informal waste pickers and merchants 
who contribute significantly to waste management and resource efficiency by collecting, sorting, 
trading and sometimes even processing waste materials. There is need to determine the factors for 
successful informal sector integration in solid waste management systems in order to design measures 
for integration of the informal workers in waste management strategies. This success will however 
depend on the capacities of the informal sector to organize, to manage their businesses efficiently and 
to influence public support and the political will to integrate the informal sector and on the possibilities 
for collaboration with the formal private sector and other actors. 
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 � Urban planning and prioritization of SWM facilities: SWM and sanitation services and facilities should 
be considered as basic services and utilities that should be subjected to ‘special’ public participation 
process through the Makueni County Urban Areas Board. Among the county’s strategic priorities on 
urban development stipulated in the Annual Development 2018/19 is to enhance urban planning 
and infrastructural development. SWM infrastructure and facilities need to be incorporated as an 
imperative in the current or future urban spatial planning and development priorities. These sites and 
facilities include waste collection points, segregation sites, and facilities for storage and pre-processing 
of segregated wastes.

 � Non-burn waste management technologies: Makueni was one the counties that benefited from an 
externally funded medical waste incinerator in Makindu hospital. Many such incinerators are required 
throughout the county in order to sustainably manage the county’s medical waste. A mobile incinerator 
is yet another option due to cost limitations for static incinerators. 

 � Data and information: the county needs to adopt a continuous collection of SWM data by unit staff to 
be used for making adjustments on existing systems as well as to inform five year planning cycle and the 
implementation of new measures. 

 � Collaborative SWM investments: SWM facilities such as sanitary landfills and waste to energy plants 
are capital intensive ventures. The county needs to collaborate with other counties (e.g. the   Southern 
Eastern Kenya Economic Blocks) in pulling together resources and technical capacity to make the 
ventures more feasible.

4.4 External support

The county would greatly benefit from mobilising human and financial resources of different actors in order 
to develop efficient and sufficient waste management systems. These include assistance both in the forms of 
hardware and software. Hardware supports identified by respondents include technical supports, physical 
equipment, financial support etc. Similarly, software which includes capacity building and empowerment of 
human resources, creating awareness and institutional assistance are also expected to achieve a sustainable 
solid waste management system. 

The survey established that the county is open to support from external agencies in the various aspects 
of SWM and has reach out to international development organizations and Civil Society Organizations 
working on environment and sanitation projects and funding. In addition to donor agencies, the county can 
also initiate collaboration with local organization such as NEMA for technical support on waste handling 
techniques, design of transfer stations, treatment plants, etc.  and enforcement mechanisms. The county 
also need to seek private sector support through Corporate Social Responsibility (CSR) projects in solid 
waste management. 

These recommendations will help the county to plan and implement an ISWM that is affordable, and 
which simultaneously addresses national and county objectives of public health, environmental quality, 
employment creation and socioeconomic empowerment. A sustainable and integrated SWM that is socially 
inclusive, environmentally sustainable and which retains useful resources within the economy will signal 
another first for the county, on which, like public participation, other counties will come to benchmark.  
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