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This report documents household characteristics, solid waste management (SWM) and the
associated risks to health in two cities in Kenya. The study was conducted in the communities
of Korogocho/Dandora, Saika and Makadara in Nairobi, and Bamburi and Kisauni in
Mombasa. Korogocho/Dandora are slum and low income locations primarily bordering the
main municipal dumpsite (Dandora); Saika is located farther from the dumpsite but exposed
to SWM-related secondary hazards such as pollution and flooding; Makadara is a non-slum
comparison study site. In Mombasa, the study sites were Mwakirunge in Bamburi location
that is the proximal community to the city’s dumpsite, and Bombolulu, a non-slum settlement
in Kisauni location, which is prone to flooding.

The selection of the communities was informed by the need to examine the commonalities
and differences as well as the magnitude of perceived risks vis-a-vis SWM practices in the
respective locations. Having a clear understanding of the issues in each of the locations is
important for informing context-specific policies and programmes aimed at mitigating risks
associated with SWM in the respective communities. There was, however, no clear distinction
between slum and non-slum communities in Mombasa. In particular, Mwakirunge settlement
has a sparse population that is made up of small-scale farmers. Bamburi itself is a large area
with a mixture of middle class and gated communities about 15 kilometres away from the
dumpsite. Kisauni location also has a mixture of slum and non-slum settlements that are both
exposed to garbage heaps/temporary dumpsites created by waste collectors and residents
besides being prone to flooding.

Solid waste -- which includes household refuse, non-hazardous solid waste from industrial
and commercial institutions (including hospitals), market waste, yard waste and street
sweepings -- have been identified as an indicator of societal lifestyles and production
technology. However, improper solid waste management is linked to a wide range of risks
including the stagnation of economic development, incidence of diseases, environmental
degradation, climate change, and deterioration of livelihoods. This is especially the case in
urban settlements where huge amounts of municipal waste is generated. In many cases,
municipal waste is not well managed in developing countries, as cities and municipalities are
unable to cope with the accelerated pace of waste production. The level of waste collection
is often lower than 70% in low-income countries while more than 50% of the collected
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waste is often disposed of through uncontrolled landfilling and about 15% processed through
unsafe and informal recycling. In cities throughout Africa, as in other developing regions, rapid
population growth as well as expansion of service and manufacturing sectors have led to
an increase in the amount of solid waste produced, while its management has remained
highly deficient. This is especially the case in poor areas such as slums where limited or no
waste collection takes place. If waste is collected, it is improperly disposed of, typically in
open dumpsites or landfills, which are frequently situated in close proximity to urban informal
settlements. The consequences of poor SWM within cities and big municipalities in relation
to public health and the environment, and ultimate adverse impacts on the quality of life of all
citizens, are well documented in the literature.

Lack of formal systems to sort waste at source, and to control leakages and gas from
dumpsites exposes surrounding communities to a spectrum of health risks and threatens the
environment. At the same time, materials that are recovered for recycling — mainly by informal
and small-scale operations — are likely contaminated, thus affecting their safety for re-use.
Existing evidence points to disproportionate expenditure on collection versus disposal, poor
municipal administrative capacity, lack of public funding, and lack of adequate skilled staff and
equipment as key institutional constraints to appropriate SWM. The SWM system in Kenya
is not different. Municipalities all over Kenya are faced with a huge challenge in managing the
increasing production of municipal waste. For example, the Dandora dumpsite in Nairobi is
overflowing with waste, with negative consequences on the environment and health of the
surrounding communities. However, lack of data at local levels across African cities has been
identified as a major hindrance to answering questions critical to the health needs of the
urban poor, addressing the great health inequities in urban areas, pinpointing priorities and
improving urban health programming (Satterthwaite, 2014). In order to address these gaps,
the African Population and Health Research Center launched a solid waste management
research project in Nairobi and Mombasa that focuses on the man-made hazard of poor
SWM, the consequent loss to health, and associated secondary hazards. It builds on the
primary goal of SWM, which is to protect the health of the population, particularly that of low-
income groups, as well as the secondary goals of promotion of environmental quality and
sustainability, support of economic productivity and employment generation. The summary of
the key findings are presented below.

Chapter 2 examines the characteristics of the sampled households as well as respondents.
A total of 1158 and 1237 households in Nairobi and Mombasa, respectively, were included in
the study. The average household size in Nairobi and Mombasa was 3.5 and 3.3, respectively.
Slum communities in both cities had larger households (3-6 members) than non-slum
locations. The main sources of drinking water in both cities were water piped into dwellings
and compounds as well as public tap/standpipe. Residents in Korogocho/Dandora accessed




drinking water through water piped into their compounds (46%) or public taps (47 %), while
in Makadara majority of residents (64%) had water piped into their dwellings. In Mombasa,
most of the residents in Bamburi and Kisauni (52% and 41%, respectively) accessed drinking
water through public taps, while a higher proportion of those in Kisauni than Bamburi (37%
and 14%, respectively) accessed the commodity through water vendors.

Regarding the age structure of the study population, more than one-third of household
members were below 15 years of age in all the study sites except in Makadara, where the
proportion was lower (21%). The age structure of Makadara community was also different
in that it had a higher proportion of the study population aged 45-54 years (28%) and 55
years and above compared with other sites. Majority (95%) of the study population had ever
attended school (93% in Mombasa and 98% in Nairobi). In both cities, over 90% of children
aged 5-14 years were attending primary school at the time of the survey.

Chapter 3 describes SWM practices such as storage, collection and disposal. The results
showed differences in waste storage practices between communities in the two cities.
Majority of households in Nairobi (85%) and 52% of those in Mombasa used plastic bags
to store their waste. Open containers were the second most common forms of waste
storage in both cities. There were also differences in the use of common collection points,
with more households in Mombasa (15%) than Nairobi (0.7%) using such points. Results
also indicate that majority of households in the study sites had their garbage collected
between 4-6 times in a month, although the proportion was substantially higher in Nairobi
(92%) than Mombasa (49%). Majority of households reported disposing waste together
with toxic waste, with the proportion being higher in Nairobi (87%) than Mombasa (76%).
Although most respondents had heard about recycling and composting, waste reduction
practices through these methods were very low. This presents an opportunity for community
sensitization to raise awareness among the public on the importance of waste reduction. A
considerable proportion of households reported not receiving any waste collection services
although majority of respondents indicated willingness to sort household waste, which also
presents opportunities for authorities in both cities to encourage safe disposal of waste while
protecting recyclables from contamination by other waste streams. At the community level,
majority of respondents indicated that garbage from streets was taken to dump sites, while
burning of wastein the street was a more common practice in Mombasa than in Nairobi.

Chapter 4 examines the perceptions of risks associated with exposure to solid waste, potential
associated health risks, and how actions have been or have not been taken to respond



to and mitigate the risks that could affect health. In Nairobi, 87% of respondents indicated
that there are health risks associated with poor solid waste management. In Mombasa,
99% of respondents who reported that there are risks associated with exposure to solid
waste mentioned health concerns. Households primarily exposed to dumpsites perceived
themselves at high or very high health risks compared with non-exposed communities.
In Nairobi, a higher proportion of respondents from Korogocho/Dandora (80%) than from
Saika (67%) or Makadara (54%) rated their health risk emanating from poor solid waste
as moderate, high or very high. In Mombasa, 56% of respondents in Bamburi and 61% of
those in Kisauni rated their health risks associated with poor solid waste as moderate, high
or very high, respectively. In all sites in Nairobi and Mombasa, about 97% of respondents
reported that children are the most-at-risk group in terms of exposure to solid waste and
associated health effects. Self-reported health outcomes in the past 12 months preceding
data collection are related to exposure to dumpsites, especially in Nairobi where a higher
proportion of households in Korogocho/Dandora (36%) than in Makadara (6%) reported an
illness. In Mombasa, there was no major difference in self-reported ilinesses between the two
sites (15% in Kisauni and 14% in Bamburi).

Similarly, specific self-reported illnesses -- diarrhoea, respiratory and skin problems -- follow
similar trajectories across the two cities, with higher incidence being reported from households
primarily exposed to dumpsites, especially in Nairobi, than in non-exposed sites. In all sites,
diarrheal diseases were the most commonly reported illness associated with exposure to
poor solid waste management. Respiratory conditions, malaria and allergies were the other
important conditions associated with poor solid waste management. Respiratory conditions
were prominently mentioned in Korogocho/Dandora in Nairobi compared with other sites.
This is likely due to the location of the site near the municipal dumpsite where pungent fumes
from the burning waste emanate and affect the dense population living in the neighbourhood.

Chapter 5 examines community perception of violence and crime in the solid waste
management (SWM) sector in Nairobi and Mombasa. The results showed that a higher
proportion of respondents in Korogocho/Dandora (62%) and Saika (60%) than in Makadara
(27%) reported that their communities had experienced related crime/conflict. Respondents
attributed conflict to competition among SWM players. In Mombasa, a higher proportion
of respondents in Kisauni (36%) than Bamburi (29%) reported that their community had
experienced related crime/conflict during the period preceding the survey. Low prevalence
of crime in Bamburi (official dumpsite) relative to Kisauni was attributed to some level of trust
between dumpsite users and members of the neighbouring communities. The common type of
crime that the communities experienced was armed robbery, reported by 51% of respondents
in Korogocho/Dandora, 50% of those in Saika, and 46% of participants in Makadara. This was
followed by fights and disputes, with Makadara reporting the highest proportion of fights (14%)
and disputes (27%). In Mombasa, a higher proportion of respondents in Kisauni (78%) than
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in Bamburi (38%) reported armed robbery as a type of crime their community experienced.
In the two cities, women were identified as the primary victims of violence and crime. The
extent to which these incidents can be attributed to struggles by different interest groups in
the SWM sector requires further investigation, but it opens an important area for research
investment in the search for pathways to build safe neighborhoods and inclusive cities.

Chapter 6 assesses community voices on what needs to be done to improve the state of
SWM in the study sites. Results revealed that lack of awareness among the residents of the
two cities was the main cause of poor SWM. People seemed unaware of the need to keep
the environment free of litter and instead, there was indiscriminate dumping within residential
areas.

Participants from informal collection groups expressed a need to have better equipment
to improve service delivery to households they serve, as well as transportation of waste to
the designated dumpsites. Besides equipment, they also needed protective gear to avert
adverse effects of exposure to solid waste on their health. They further called for support from
county governments through recognition of their roles as complementary service providers
rather than a hindrance to the achievement of better solid waste management.

Informants from civil society organization (CSOs) and non-governmental organizations
(NGOs) working in informal areas of Nairobi called for stronger partnerships between the
county government and their institutions as well as with community-based organizations
(CBOs) providing waste collection services to residents in under-served areas. The results
also indicated that policy considerations needed to be given priority especially with regard to
land use and city planning to ensure proper siting of landfills/dumpsites.

Some participants were of the view that the county governments and the National
Environment Management Agency (NEMA) had roles that needed to be harmonized or
synchronized. There was concern over the continued dumping of mixed waste streams with
no attempt to separate at source. Whereas this was not a popular opinion among waste
pickers who were concerned that waste separation at source would rob them of their incomes,
local authority officials and bilateral agency officers felt this was a necessary step towards
improving the solid waste management situation in the country. In addition, respondents
emphasized the need for the county governments to invest in the latest technologies to safely
handle waste and move away from open dumpsites.
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Chapter 1

INTRODUCTION




Half of the world’s population currently lives in urban environments, a share that is set to
rise further in coming decades, partly reflecting the perceived attractiveness of cities —
compared to rural settings — as they offer a potentially greater choice of housing, employment
opportunities, education and health services (Royal Tropical Institute, 2013). It is, however,
estimated that one-third of the world’s urban population (about one billion) live in slums, most
of them without access to decent housing or basic services such as clean water supply and
decent sanitation, and where disease, illiteracy and crime are rampant (UN-Habitat, 2006).
These factors impact the health and well-being of slum dwellers due to exposure to non-
communicable diseases, alcohol- and drug-abuse, psychiatric problems, accidents and
injuries, as well as infectious diseases (Royal Tropical Institute, 2013).

According to estimates by UN-Habitat, 200 million people in sub-Saharan Africa lived
in slums in 2010, representing 62 per cent of the region’s urban population, which was the
highest rate in the world (UN-Habitat, 2013). Within this context, and as part of broader
debates on the implications of further rapid urbanization for development and poverty
reduction in the region, there is growing attention to urban environmental risks that threaten
the well-being and prospects of city dwellers, especially the poor. Key among these concerns
is the primary man-made hazard of poor solid waste management (SWM) and associated
secondary hazards such as increasingly frequent flooding in the context of climate change
and an expansion and densification of urban settlements (Adelekan, 2010; Jabeen et al.
2010; Sakijege et al. 2012).

Solid waste, which includes household refuse, non-hazardous solid waste from industrial
and commercial institutions (including hospitals), market waste, yard waste and street
sweepings have been identified as an indicator of societal lifestyles and production technology
(Schubeler et al. 1996). However, improper solid waste management (collection, transfer,
treatment, recycling, resource recovery and disposal of solid waste) is linked to a wide range
of risks including the stagnation of economic development, the proliferation of disease,
environmental degradation, a threat to climate change and ultimate impact on livelihoods.
This is especially true in urban settlements where huge amounts of waste are generated
within a very small area. In particular, disastrous impacts of poor solid waste management
within cities and big municipalities in relation to public health, the environment and quality of
life of all citizens have been well documented (National Environment Management Authority,
2014).

The estimated quantity of Municipal Solid Waste (MSW) generated worldwide is 1.7 —
1.9 billion metric tons (UNEP, 2010). In many cases, municipal waste is not well managed
in developing countries, as cities and municipalities cannot cope with the accelerated pace
of waste production. Waste collection rates are often lower than 70 per cent in low-income
countries and more than 50 per cent of the collected waste is often disposed of through
uncontrolled landfilling while about 15 per cent is processed through unsafe and informal



recycling (Chalmin & Gaillochet, 2009). In cities throughout Africa, as in other developing
regions, rapid population growth as well as expansion of service and manufacturing sectors
have led to an increase in the amount of solid waste produced, while its management
has remained highly deficient (UN-Habitat, 2013). On the one hand, especially poor areas
experience limited or no waste collection and on the other, refuse is removed but improperly
disposed of, typically in open dumpsites or landfills, which are frequently situated in close
proximity to the city, especially near informal settlements.

A dearth of formal systems to sort waste at source, and to control leakages and gas from
dumpsites, exposes surrounding communities to a spectrum of health risks and threatens the
environment due to the contamination of ground water and soil, as well as air pollution resulting
from the combustion of untapped gases. By the same token, materials that are recovered for
recycling — mainly by informal and small-scale operations — are likely contaminated, which
negatively impacts their safety and potential for re-use (CalRecovery Inc. & UNEP International
Environmental Technology Centre -IETC- 2005; Hoornweg & Bhada-Tata, 2012). Existing
evidence points to disproportionate expenditure on collection versus disposal, poor municipal
administrative abilities and a lack of public funding, staff and equipment as key institutional
constraints to appropriate SWM (UN-Habitat, 2010).

Cities are placed at the nexus of further threats to the environment through the production
of a rising quantity and complexity of wastes. Furthermore, city dwellers are increasingly
exposed to a multitude of hazards, across a range of natural and human-induced disasters, a
broad spectrum of infectious and parasitic diseases and accidents, including shack fires and
road accidents (Humanitarian Practice Network, 2006; International Federation of the Red
Cross-Crescent Societies, 2010; Pelling & Wisner, 2009; The World Bank and Global Facility
for Disaster Reduction, 2010). However, the impacts of everyday hazards and small-scale
disasters are widely under-estimated mainly because they fail to meet the criteria to qualify
as disasters by international standards, resulting in a significant share of damage to housing,
local infrastructure, and livelihoods while low-income households affected by such disasters
are overlooked (Pelling & Wisner, 2009; United Nations Strategy for Disaster Reduction,
2009). Further, little is known about the nature and scale of such disasters in urban areas due
to the longstanding rural bias within policy, aid and research agendas (Humanitarian Practice
Network, 2006). In addition, lack of data at local levels across African cities has been identified
as a major hindrance to answering questions critical to the health needs of the urban poor,
addressing the great intra-urban health inequities, and improving urban health programming
by implementing agencies and local governments (APHRC, 2014).

It was against the backdrop of limited information on SWM in urban areas of developing
countries that APHRC and other partners designed the SWM research agenda in order to
generate context-specific information to enhance our understanding of local challenges and
inform strategies for addressing them. In this report, we present evidence from a study on
SWM and associated loss to health in Nairobi and Mombasa cities in Kenya as part of the
wider SWM project in Kenya and Senegal which, in turn, is part of the bigger research program
on Urban Africa: Risk and Knowledge.




Kenya’s urban population grew from 5.4 million in 1999 to 12.5 million by 2009 (Kenya
National Bureau of Statistics, 2010) and about 50% of the country’s population is estimated
to become urban by 2050 (United Nations Department of Economic and Social Affairs,
2014). Nairobi, the country’s capital city, is a typical example of an African city that is growing
at a rapid rate of over 4% per annum, with a population of 3.1 million in 2009 up from 2.1
million in 1999 (Kenya National Bureau of Statistics, 2010). At the same time, estimates
indicate that Nairobi residents produce between 3,000 and 3,200 tons of solid waste (SW)
each day while only 50% of this waste is collected, with about 25% of the produced waste
reaching the city’s municipal dumpsite at Dandora location (United Nations Environment
Programme & City Council of Nairobi, 2010). The municipal dumpsite, located 7.5 km east
of the central business district, was initially planned as a temporary disposal site for the
city, but was declared the official dumpsite in the mid-1970s. It covers an area of 30 acres
and receives all types of waste including household, agricultural, industrial and medical.
The dumpsite is located close to public institutions like schools and the residential areas
of Dandora, Kariobangi and Korogocho, posing a range of health risks to the over 250,000
people estimated to be living adjacent to it, in addition to causing extensive damage to the
environment (Kimani, 2007), the close proximity of the dumpsite to the Nairobi River, whose
waters are used to grow vegetables that are later sold at various city markets, indicates
the potential exposure of almost all residents in the city to contaminants from the dumpsite
(Kimani, 2007).

SWM in the city has been characterised by major inefficiencies in waste collection and
disposal as well as the absence of a waste reduction and recycling culture among relevant
stakeholders. Service provision in SWM has concentrated on collection, transportation
and disposal, with little effort geared towards waste reduction and recycling. Much of the
recovery of materials is carried out by individual waste collectors who work on the dumpsites
or collection points while waste recovery remains low -- accounting for only 10% of waste
stream. Stakeholders in the sector have identified challenges of crime and conflicts such as
illegal operation by some waste transportation vehicles, vandalism of security fences and
equipment on dumpsites and insecurity at disposal sites due to the existence of criminal
gangs. Other challenges include land use conflicts between waste management and other
competing uses, as well as political interference and patronage, all of which pointed to several
policy and program interventions that have been proposed and implemented over the years,
including private public partnerships in SWM (National Environment Management Authority,
2014; United Nations Environment Programme & City Council of Nairobi, 2010). However,
deterioration in service delivery in the sector has persisted (Fentress, 2012; UN-Habitat,
2010) which suggests the need for new evidence and thinking to inform policy decisions and
programmatic actions. This study builds on this gap to challenge the status quo and generate
new evidence and new thinking to inform policy and action in the city.



Mombasa is the second largest city in Kenya and is also an important tourist destination
and port city on the Indian Ocean. The city’s population grew from 665,018 in 1999 to 939,
370 by 2009 with an estimated 299,439 households (Kenya National Bureau of Statistics,
2010). It is characterized by dense residential patterns and high flooding levels associated
with poor SWM. It is estimated that between 700-800 tons of solid waste are produced every
day; with 68% of the waste being collected and disposed of in the city’s open dumpsites while
the remainder is dumped on roadsides, open spaces and along the shoreline or burnt (Tan,
2012). The municipal council has been in charge of all SWM services; however, operational
challenges including lack of vehicles to transport waste led to the privatization of some
SWM services such as the collection and transportation to disposal sites (Tan, 2012). Some
challenges still persist owing to poor road networks especially in poor neighbourhoods and
those leading to the dumpsites, resulting in indiscriminate dumping of waste on streets and
open grounds. Similar to Nairobi, several policies and programs have been implemented in
Mombasa, including public private partnership (PPP) with two cement manufacturers based in
the city to create a lasting solution to poor SWM through a system of using waste to generate
energy (Agevi, 2015). Despite the policy and programmatic interventions, managing the solid
waste sector in Mombasa remains a daunting task, suggesting the need for new evidence to
reinvigorate actions aimed at addressing the intractable challenge.

A key question regarding urban growth is how cities in Africa, which are experiencing some of
the fastest rates of urbanization in the world, can leverage that growth to stimulate economic
opportunities, reduce poverty and build resilience. Governments, development agencies and
citizen groups in cities across Africa, and globally, are recognising that existing urbanisation
trajectories are both part of the solution and part of the problem for a sustainable and resilient
future. Addressing the tension between risk and development requires a better understanding
of urban processes, improved data collection, and support for city and neighbourhood
capacities. The Urban Africa: Risk Knowledge (Urban ARK) programme (funded by DFID-
ESRC) responds to the urban resilience agenda by providing a focal point for knowledge
generation, policy analysis and capacity building. In urban areas, local governments are
responsible for ensuring the development of safe and resilient settlements, but their capacity
is weak due to their limited power and resources and often ambivalent relationship with the
poorest and most vulnerable groups (Satterthwaite, 2011), underscoring the need for capacity
building at local levels. The overarching aim of the Urban ARK programme is evidence
generation on the nature and distribution of urban risks, good practices in urban planning
and governance, climate change adaptation for environmental and public health, and the
institutional arrangements at the local government levels that are required to reduce risk and
build resilience to multiple hazards in specifically African urban contexts (Adelekan et al.,
2015). Different components of the Urban ARK programme are being implemented across




seven African cities, namely Mombasa and Nairobi (Kenya), Dakar (Senegal), lbadan (Nigeria),
Karonga (Malawi), and Niamey (Niger). The SWM project (an integral part of the overarching
Urban ARK'’s objective) focuses on the man-made hazard of poor solid waste management
and consequent loss to health and associated secondary hazards. It builds on the primary
goal of solid waste management, which is to protect the health of the population, particularly
that of low-income groups, as well as the secondary goals of promotion of environmental
quality and sustainability, support of economic productivity and employment generation
(Schubeler et al., 1996). The project adopted a three-pronged approach: policy reviews,
demographic and epidemiological quantitative and qualitative empirical field studies, and
biomedical tests of health and environmental outcomes related to SWM. This report presents
the results of the health and epidemiological quantitative and qualitative empirical studies in
Nairobi and Mombasa.

Kenya has more than 77 statutes that relate to environmental concerns. The evolution of Solid
Waste Management policy frameworks in Kenya started in the 1960’s and includes National
Frameworks, Legal Frameworks, Regulatory Frameworks and Implementation guidelines.
The main policy documents that preceded the current SWM policies include Penal Code
of 1948, Local Government Act, cap 265 (1963), Public Health Act, cap 242 (1986), and
Environmental Management and Coordination Act (1999).

The Constitution of Kenya (CoK, 2010) provides the basic foundation for solid waste
management policy formulation in Kenya. The National Environment Policy (2013), formulated
by the Ministry of Environment, Water, and Natural Resources, contains policy statements
relevant to solid waste management. Besides these policy statements, the National Solid
Waste Management Strategy (2014) of the National Environment Management Authority
(2014) was developed by the National Environment Management Authority (NEMA) and is
the most recent government undertaking establishing a common platform for action between
stakeholders to systematically improve waste management.

The first set of City of Nairobi by-laws that addressed solid waste management were
passed in the 1950s and 1960s while the second set were formulated 40 years later -
between 2006 and 2007. Current policy initiatives that inform solid waste management in the
city are the Nairobi City Integrated Solid Waste Management Plan (2010-2020), the Nairobi
City County Solid Waste Management Bill (2014), and the Nairobi Metro 2030 Strategy
(2008). The Municipal Council of Mombasa passed Environmental Management by-laws
in 2008. These by-laws were formulated in line with the Environmental Management and
Coordination Act (EMCA) of 1999 and are the only policy framework for addressing solid
waste management in the city.



The institutional systems for the implementation of solid waste management policies in
Kenya have evolved over the years. Before 1990, the two main institutional mechanisms were
local authorities (municipal/urban/town councils) and public prosecution (penal code). In the
years between 1990 and 2010, additional institutional mechanisms were established. These
included the National Environmental Management Authority (NEMA), National Environment
Council, Provincial and District Environment Committees, and Public Complaints Committee.
In the post-2010 period, other mechanisms to inform SWM were formulated, including
Environmental and Land Court; Land, Physical Planning and Environmental departments
(country level); National Ministries of Environment and Health; County governments; and
Kenya National Cleaner Production Centre. The reports of the analyses of these SWM policies
in relation to their evolution, priorities, implementation strategies, and practices have been
published elsewhere (Haregu et al. 2016 and Haregu et al. 2017).

The overall goal of the SWM project was to generate evidence to inform strategies for
managing solid waste in urban areas of developing countries. The specific objectives of the
study that was conducted in Nairobi and Mombasa cities of Kenya were to:

a. Explore vulnerability to solid waste hazards and associated health loss and environmental
challenges for residents of slum settlements and less deprived areas of the cities;

b. Assess capacities for risk reduction across SWM actors - at government, civil society,
and private sector levels;

c. Assess knowledge, attitudes and practices associated with solid waste management
and health loss among key stakeholders: generators, handlers, scavengers, and those
living in neighbourhood of disposal sites; and

d. Examine the nexus between poor SWM and secondary hazards such as flooding and
air pollution.

This was a cross-sectional study involving both quantitative and qualitative data collection
approaches in purposively identified slum and non-slum settlements in Nairobi and Mombasa
cities of Kenya. Data collection on vulnerability encompassed a combination of qualitative
and quantitative methods. Investigation of the extent and nature of community-level
components of vulnerability drew on key informant and semi-structured interviews with local




level government role players', environment and health practitioners?, cartel leaders and civil
society actors. Investigation of individual-level underpinnings of vulnerability employed focus
group discussions and key informant interviews, followed by a community based quantitative
survey. Investigation of SWM-related health losses employed formative qualitative explorations,
entailing focus group discussions and key informant interviews, followed by community-based
quantitative surveys. Data collection focused on direct or relevant proxy indicators for health
impacts that cannot feasibly be measured in the study settings. Analysis of existing capacity
among relevant governance, civil society and private sector actors employed qualitative key
informant and semi-structured interviews. Data collection focused on actors’ perspectives on
their present practice; and key barriers to/enablers of their capacity.

In Nairobi, the study was conducted in Dandora and Korogocho locations that are proximally
bordering the main municipal dumpsite (Figure 1); Saika sub-location in Njiru location, which
is farther from the main municipal dumpsite but exposed to related secondary hazards of
pollution and flooding; and Harambee and Jericho settlements that are the non-slum sites
for comparison. In Mombasa, Kenya’s second largest city, the study was implemented in
Mwakirunge in Bamburi location — which is the proximal community to the city’s dumpsite —
as well as in Kisauni settlement (prone to flooding) and Bombolulu (a non-slum comparison
site) in Kisauni location.

The selection of the communities was informed by the need to examine the magnitude
of perceived risks vis-a-vis SWM practices in the respective locations. Understanding the
issues in each location for informing policies and programs was aimed at mitigating risks
associated with solid waste in the respective communities. There was, however, no clear-cut
distinction between slum and non-slum settlements in Mombasa. Mwakirunge settlement
in Bamburi location has a sparse population that largely comprises small-scale farmers.
However, Bamburi is a large area with a mix of middle class and gated communities about
15 kilometres away from the dumpsite. Kisauni location has also a mix of slum and non-slum
settlements that are exposed to garbage heaps and temporary dumpsites created by waste
collectors and residents in addition to being prone to flooding.

" Chiefs, sub-chiefs, elders (central government), ward representatives, sub-county administrators (county
government); local health administration representatives
2 Ward level supervisors of the county environment/cleansing department; facility and community-based health staff
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The sampling frame for the study was the enumeration areas (EAs) in Nairobi and Mombasa,
which were generated for purposes of the 2009 Kenya Population and Housing Census,
the most recent census in the country. All EAs in the selected locations in the two cities
-- Korogocho, Dandora, Harambee (Harambee and Jericho) and the sub location of Saika
(Maili Saba) in Njiru Location for Nairobi; Bamburi (Mwakirunge) and Kisauni (Kisauni and
Bombolulu) for Mombasa -- had full geographic identification information and maps that were
used to identify them on the ground.

About a total of 2,480 individuals were targeted for inclusion in the quantitative survey (1,240
in each city). The following formula was used to determine the sample sizes:

t%
n= 7P(1-p) Derr.Nresp (1)

g2

Equation 1: Sample size calculation

Where:
n = estimated sample size.
t = is the desired confidence level (at 95% ).

p = is the proportion of the population that possesses a given attribute that is key for the
survey.

o = the level of statistical confidence, 5% in the case of this study, with which it is desired to
conclude that the observed indicators did not occur by chance.

¢ = the margin of error to be tolerated, which is 5% in the case of this survey.

Deff = is the design effect which arises from the effect of clustering of individuals within an
enumeration arega; in this study a design effect of 2 was used.

Nresp = is the potential non-response due to various factors, which include refusal by
some respondents; an adjustment of 5% was applied in the calculations to account for non-
response.

The sample was allocated to the various locations of Nairobi and Mombasa proportionately
to the population sizes of the areas within each of the two cities as described in Section 1.7.3.
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Stratified cluster sampling was used to identify study participants, with the locations being the
strata and EAs within each location being the Primary Sampling Units (PSUs). The targeted
sample size for the quantitative survey was proportionately allocated to the selected locations
in each city based on the 2009 population sizes.

The procedure for allocating the sample sizes was as follows: First, let N ,N,, N, ..., N, be
the population sizes of each of the strata (location), such that N=N + N+ N,+...+ N, where N
is the total population for all strata and h is the number of strata. Likewise, let n, n, n,,...,n,
be the samples allocated to the various strata, such that n =n, + n, + n+ ... + n_is the total
sample size for the survey. The allocation of the sample n to each stratum was done using the

following formula:

n _N_hn
b N T 2)

Equation 2: Allocation of sample to strata

In each city, a total 62 EAs were targeted for inclusion in the study. The number of EAs was
based on the sample size and the targeted number of households for interview in each EA,
which was fixed at 20.

In each city, individuals for the quantitative survey were selected in two stages, starting with
the selection of EAs/clusters as the Primary Sampling Units (PSUs) followed by households
as the Ultimate Sampling Units (USUs). In each sampled household, the head, or in his/her
absence the next senior-most member, was targeted for interview.

1.7.5.1 Selection of Clusters

The number of EAs (clusters) selected in each stratum was proportionately determined based
on the number of households in each EA.

1.7.5.2 Selection of Households

Households were systematically identified in each sampled EA/cluster. The survey team
carried out a quick count of all the households in each structure in the EA and, based on this
information, determined a sampling interval for the selection of the households. The team then
moved from one end of the EA to the other selecting households for interview based on the
sampling interval.
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Sampling weights are important for adjusting estimates for unequal selection probabilities,
non-response, or known differences between sampled units and reference populations.
Cluster weights were computed by taking the inverse of the probabilities of selecting EAs.
The procedure for computing the sample was as follows:

Consider that a stratum (location) has a clusters selected for the survey. Assume that the
size of the ith EA is mi. Also, let ZIL_W:I m; be the total for the overall size of the stratum

(location). The probability of selecting an EA is then given by Equation 3:

a.m;
Pi=<m_
CXfmy
Equation 3: Sample weights

Where:

p is the probability of selecting a given EA.

a is the number of EAs selected in a stratum (location).

m.is the number of households in the i EA.

and Zf’il m; s the total number of households in the stratum.

The weight for a given cluster in this case was obtained by taking the reciprocal of p, i.e. w,
= 1/p,

In estimation of weighted population parameters, the sample values for a given variable were
multiplied by the cluster weights to obtain weighted estimates. The weighted estimate, T, for
a variable x in a given location was given as follows:

T=Zwixi

Estimates involving ratios were obtained by taking the ratio of the weighted estimates of the
variables. In particular, the weighted ratio estimate, R, for variables x and y, was obtained as
follows:

B = X WiX;
X Wy

Equation 4: Estimating population parameters
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Standard errors were computed for selected key variables in the study to assess the reliability
of the estimates.

Structured and semi-structured tools were used to collect quantitative and qualitative data,
respectively.

A structured questionnaire administered at the household level captured information on
knowledge, attitudes and practices regarding SWM. The questionnaire specifically captured
the background characteristics of all household members; household characteristics including
assets and amenities; household practices regarding solid waste storage, collection and
disposal; and health risks related to household exposure to solid waste. The questionnaire
was mainly administered to the head of household or, in his/her absence, the next senior-most
member.

Qualitative tools comprised interview guides for focus-group discussions (FGDs), in-depth
interviews (IDIs), and key informant interviews (Kll). The FGDs targeted waste pickers,
food sellers and community members living around the Korogocho/Dandora (Nairobi) and
Mwakirunge (Mombasa) dumpsites to understand their knowledge and perceptions of
the risks related to exposure to solid waste. The IDI guide was administered to selected
stakeholders including health facility managers around the dumpsite, garbage management
authorities in the study sites, garbage collectors and dumpster drivers in order to understand
their roles in, perceptions of, and capacity to address the issue of SWM. The KIl guide, on
the other hand, targeted higher level stakeholders and officials including garbage trucks
owners, representatives of the garbage collectors unions, and government officials in charge
of SWM at county and national levels. The Klls captured information on policies around SWM
in Nairobi and Mombasa and opportunities for better SWM practices. The number and cadres
of participants in the qualitative interviews are summarized in Table 1.1.
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Table 1.1: Qualitative interviews by type and cadre

Type of interview Cadre of respondent Number
Nairobi Mombasa

Focus-Group Waste pickers 2 2
Discussions Community members

Collectors

Community based organizations (CBOs)/groups

Recyclers

Total FGDs
In-depth Interviews Waste collection company/groups

Government representatives in communities

Cartel leaders

Scavengers

Civil society organizations/CBOs

Total IDIs
Key Informant Staff from County/Government agencies
Interviews Bilateral partners

NGOs

Recyclers

Total Klls

=18 =0 INON [ChN JCoN =i (=N IO ICON =) JCON &) I &) =t

2
1
1
1
7
1
4
0
0
1
7
3
1
1
0
5

N =
- o

Total interviews 19

The project recruited 22 competent and experienced research assistants for the quantitative
and qualitative data collection processes. The research assistants underwent a three-day
intensive field work training using APHRC’s training protocol. The training was facilitated by
researchers from APHRC who included the principal investigator, project manager, the field
coordinator and qualitative specialists. The objective of the training was to provide the field
workers with skills regarding their role in the data collection process to ensure high quality
data. The training consisted of a combination of theoretical training and practical exercises
focusing on the overall aims of the study, the study tools, research ethics and mock interviews.
A field-based pilot was also conducted in Korogocho and was followed by a debrief session
to learn from the experience.
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Field work was conducted for about three months between April and June 2016. In each
city, data collection was undertaken by a team of field workers comprising one supervisor
and ten interviewers. In addition, there was a dedicated office editor who was responsible
for reviewing the electronic data on a daily basis and providing frequent feedback to the
supervisors. We implemented a continuous process of data quality checks in the field using
spot checks, sit-in interviews, and editing of completed surveys. For the spot checks, team
leaders randomly selected 10% of the households for revisits after the household had been
interviewed. Spot checks included a combination of both blinded and non-blinded interviews,
with the number of spot checks conducted being equally divided between the two approaches.
Non-blinded spot checks involved randomly selecting already collected information and going
back to verify the information collected with the concerned households or respondents. In
some circumstances, blinded spot checks were carried out by conducting an entirely new
interview and comparing with what was originally collected. In rare circumstances, where the
inconsistency realized was more than 5%, complete re-interviews were conducted.

The supervisor/team leader was also tasked with investigating any systematic patterns in
responses to questions that could be indicative of threats to data quality. The office editor’s
role was to review all completed interviews, to: a) check for completeness of the data; b)
ensure that all relevant questions had been answered; and c) check for data inconsistency.
Consistency checks were also built into the quantitative data capture software to ensure that
no missing information or implausible values were entered. For qualitative data collection, data
were captured on digital recorders in both Kiswahili for local communities and in English for
officials. Sit-ins by supervisors were key to ensuring quality data.

Quantitative data were collected using tablets with the tool programmed in Open Data Kit
(ODK). After data collection each day, data were synchronized on a safe APHRC server using
Survey CTO from where the information was extracted into analytical software. Further data
management in terms of verifying response gaps and missing cases as well as data cleaning
were conducted using Stata software. The qualitative data captured on digital recorders were
transferred to computers for transcribing by a professional transcriber. Kiswahili interviews
were translated into English by the transcriber.

Quantitative data analysis was performed using Stata version 14.0, and for this report,
it was involved in generating descriptive statistics (percentages, means and medians). The
qualitative data were transcribed, typed in Word and exported to NVivo 9 for analysis. The
data were synthesized using thematic, content and narrative analyses. The findings were
triangulated with the quantitative results to provide a robust picture of people’s perspectives
regarding solid waste management and health-related risks arising from poor solid waste
management practices.
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The overall response rate out of 2480 sampled households was 96.6% (93.4% in Nairobi
and 99.8% in Mombasa; Table 1.2). At site level, the response rates ranged from 78.5% in
Makadara to 99% in Korogocho/Dandora and Kisauni. The response rate in Nairobi was
lower following refusal of entry to field workers into two clusters in Saika and Makadara
locations despite all efforts at community mobilization. The challenge is consistent with the
difficulty of interviewers in accessing middle class and high income neighbourhoods and
households.

Table 1.2: Response rate for Nairobi and Mombasa

Clusters Sampled Completed Response rate
households households

Nairobi

Korogocho/Dandora 4 820 812 99.0%
Saika (Maili Saba) 11 220 196 89.1%
Makadara 10 200 157 78.5%
Total 62 1240 1158 93.4%
Mombasa

Bamburi 26 520 519 98.5%
Kisauni 36 720 719 99.0%
Total 62 1240 1237 98.8%
Overall response rate 122 2480 2395 96.6%

No physical harm to the study communities was anticipated in the course of this study. To
minimize other potential social and psychological stress on our respondents during data
collection, field workers were trained to ensure that interviews are conducted in a suitable,
comfortable and private environment according to participants’ preferences. The research
team was also trained to listen and observe without displaying any judgmental attitude
towards the informants or the information received. They were trained on the meaning and
process of informed consent, and the importance of protecting the privacy of participants,
and confidentiality of the information obtained from the participants.

Participants were also provided with information about the study before obtaining consent.
They were adequately informed about the purpose of the study and methods to be used;
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institutional affiliation of the researchers; the right to abstain from participating in the study,
or to withdraw from it at any time, without reprisal; and measures to ensure confidentiality of
information provided. All participants provided written informed consent. Permission was also
obtained from participants in the qualitative interviews for audio-recording the conversations.
Participants in the qualitative interviews were identified by code names and interviewed in
private settings. Transcripts were stored in password protected computers only accessible to
the research teams. To protect the data while in the field, the tablets were password-protected
and data were automatically erased as they were transmitted to the central server on a daily
basis. Ethical clearance to conduct the study was obtained from Amref Health Africa Ethics
and Scientific Review Committee (Ref: AMREF-ESRC P201/2015).
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This chapter presents an overview of the demographic and socioeconomic characteristics
of the households sampled in Nairobi and Mombasa during the quantitative surveys. The
chapter covers information on the conditions of the households in which the survey population
lives, relating to sex of household head, duration of stay in the community, family size and
household wealth status calculated from the source of drinking water, availability of electricity,
sanitation facilities, building materials, and possession of household durable goods. The
characteristics of household members captured include gender distribution, age, ethnic
origin, marital status, educational attainment, engagement in income generating activities and
type of employment. These characteristics are useful in assessing a household’s vulnerability
to exposure to poor solid waste management and associated health risks and loss, as well
as capacity to address related health challenges.

Interviews were completed with a total of 1,158 and 1,237 survey households in Nairobi
and Mombasa, respectively. Slightly more than a quarter of households in Nairobi and nearly
one-third of the households in Mombasa were female-headed (Table 2.1). This structure of
household headship is true of all households whether in communities located nearest to the
dumpsites or otherwise.

The median duration of stay in the community for household heads was 6 years in Nairobi
sites and 7 years in Mombasa. About 48% and 58% of household heads in Nairobi and
Mombasa, respectively, stayed in the community for less than 6 years. About 15% and 10%
of household heads in Nairobi and Mombasa, respectively, had lived in the study communities
for more than 20 years. An important dimension of the data is that duration of stay in Nairobi’s
informal settlements proximally located nearest to the dumpsites is as long as duration of
stay in non-slum communities located far from the dumpsites. Table 2.1 shows that over
50% of households had stayed for at least 6 years and perhaps up to 20 years in both
areas, with as much as 14% of heads of households having stayed for over 20 years in the
communities of Dandora and Korogocho locations that are proximally bordering the main
municipal dumpsites in Nairobi. This long duration of stay in such known adverse urban
environments presents a different perspective of slum residence and exposure to its squalid
conditions as a temporary stop-gap for migrants, as they seek opportunities for a better life in
cities. The implication of such long duration of stay for loss to health is an important question
relevant to understanding and addressing the challenges of SWM among the urban poor.
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The average size of the households in Nairobi and Mombasa were 3.5 and 3.3 members,
respectively. However, the median household size for both Nairobi and Mombasa was 3
members. Smaller household sizes were more common in Mombasa than Nairobi as 30%
and 39% of households in Nairobi and Mombasa, respectively, had 1-2 household members.
Majority of households with 3-6 members were resident in communities proximally located
nearest to the dumpsites in both Nairobi and Mombasa vis-a-vis households in non-slum
locations. In Nairobi, the result shows a 10% age point difference (69.5% versus 59%) and
in Mombasa the difference is an 8% age point difference between Bamburi within which is

located the Mwakirunge dumpsi.

Table 2.1: Characteristics of households

Korogocho/
Dandora

Sex of household head
Male 74.3
Female 25.7
Total (N) 806
Duration of stay in the community
<1 year 7.2
1-5years 39.3
6 - 20 years 39.1
> 20 years 14.4
Total (N) 806
Ownership status of dwelling
Owns or co-owns 9.0
Rent 90.0
Other 1.0
Total (N) 806
Household size
=2 26.0
3-6 69.5
7-10 4.4
> 10 0.0
Total (N) 806

Nairobi
Saika  Makadara
67.6 753
32.4 24.5
193 157
19.5 8i5
52.4 21.1
24.9 39.2
3.2 36.2
196 157
24.9 33.3
74.6 65.6
0.6 1.2
195 157
415 36.6
56.9 59.2
0.3 4.3
1.2 0.0
193 157
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Total

13:3
26.7
1,156

8.9
39.4
36.7
15.0

1,159

14.6
84.5
1.0
1,158

29.9
66.2
3.7
0.2
1,156

Bamburi

69.1
30.9
518

2.8
47.7
34.6
14.8
518

37.2
60.5
2.2
518

919
58.7
8.4
1.1
518

Mombasa

Kisauni

68.8
312
719

14.7
50.0
29.4
2.9
719

23.0
76.6
0.5
719

45.1
51.0
3.9
0.0
719

Total

68.9
31.1
1,237

9.5
49.0
31.7

9.8

1,237

29.2
69.6
1.3
1,237

39.3
54.4
59
0.5
1,237



Regarding the ownership status of dwellings, the majority of the dwellings of the study
participants were rented. Only 29% of the dwellings in Mombasa and 15% of the dwellings
in Nairobi were owned or co-owned by the resident households (Table 2.1). An important
picture however is the glaring difference in ownership status of dwellings in Nairobi, with
90% of residents in Korogocho and Dandora (communities located nearest to the municipal
dumpsite) renting their dwellings, whereas the renting status of dwellings in the non-slum
Makadara study site stood at 66%.

Table 2.2 shows that the main sources of drinking water in Nairobi sites were water piped
into dwellings and compounds and public tap/standpipe. In Mombasa city, the common
sources of drinking water were public tap/standpipe and water sellers/vendors. In terms of
specific locations, 93% of residents of Korogocho and Dandora accessed drinking water
through water piped into their compounds (46%) or public taps (47%). In Makadara, the non-
slum comparative site, majority of residents (64%) had water piped into their dwellings. In
Bamburi in Mombasa, which is the location of the city’s dumpsite, majority (52%) of residents’
accessed drinking water through public taps (562%) whereas 41% of Kisauni residents
accessed drinking water through the same source. However, 37% of residents accessed the
commodity through water vendors.

More than two-thirds of the households in Nairobi and about half of the households in
Mombasa were using a flush toilet at the time of the survey. However, about 35% and 25%
of the study households in Mombasa and Nairobi, respectively, were using a traditional
pit latrine. Over 90% of the households in both Nairobi and Mombasa had at least one
mobile telephone at the time of the survey. A substantial proportion of the study households
also owned radio and television. Analysis of overall wealth index showed that most of the
households in Makadara site fell under ‘rich’ category.
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Table 2.2: Household amenities

Nairobi Mombasa
Korogocho/ Saika Makadara Total Bamburi Kisauni  Total
Dandora

Main source of drinking water
Water sellers/vendors 2.3 34.9 2.2 7.9 14.4 36.6 26.9
Piped into dwelling 2.2 6.3 63.7 10.2 17.6 9.5 13.0
Piped into compound/plot 454 48.3 22.8 432 9.8 9.1 9.4
Public tap/standpipe 47.9 7.7 1.1 354 52.2 40.8 45.8
Well on residence/plot 1.1 1.0 1.8 1.1 0.6 0.7 0.6
Public well 0.0 0.6 0.0 0.1 15 0.7 1.0
Bottled water 0.0 0.0 89 0.4 3.8 2.5 3.1
Other 1.2 1.2 54 1.7 0.2 0.1 0.1
Types of toilet
Flush or pour flush toilet 66.8 715 81.1 69.3 48.1 479 48.0
Traditional pit latrine 28.2 26.5 0.0 24.6 35.6 34.7 35.1
Ventilated improved latrine 2.2 0.0 0.0 1.6 8.3 7.3 7.7
Flush trench toilet 2.8 15 18.9 45 5.1 9.6 7.6
Bucket toilet 0.0 0.5 0.0 0.1 0.0 0.0 0.0
No facility/bush/field 0.0 0.0 0.0 0.0 2.8 0.1 1.3
Other 0.0 0.0 0.0 0.0 0.1 0.4 0.3
Floors, Walls, and Roofs *
Improved floor 84.7 88.1 88.7 85.8 71.0 79.4 75.7
Modern wall 76.4 82.4 97.9 80.0 82.6 93.7 88.8
Modern roof 87.9 91.5 85.6 88.3 91.4 99.6 96.0
Selected durable goods*
A radio/cassette player 75.7 81.0 93.1 78.6 58.0 68.2 63.7
A television 70.2 66.3 97.9 72.8 5IIES 61.8 57.3
A mobile telephone 94.7 92.8 99.0 94.9 87.2 93.7 90.9
A refrigerator 5.0 8.7 81.7 14.7 21.9 21.4 21.6
An electric/gas stove 329 32.2 92.1 39.8 28.9 31.9 30.6
Acar 33 3.0 49.8 8.7 7.6 4.4 5.8
A motorcycle 4.0 6.5 1.5 4.1 5.1 5.6 5.4
An electric iron 317 19.9 92.4 36.8 43.9 50.6 47.7
Wealth index
Poor 31.4 27.2 0.4 27.0 44.4 38.0 40.8
Middle 43.2 48.9 3.6 39.5 24.7 30.3 27.9
Rich 25.4 23.8 96.1 334 30.9 31.7 31.4
Total (N) 806 196 157 1,159 518 719 1,237

* Multiple responses
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2.4 Background Characteristics of Household

Members
2.4.1 Age-Sex Composition

Households surveyed in Nairobi had a total of 4,012 members while those in Mombasa had
4,071 members. The sex ratio was 0.91 and 0.98 in Nairobi and Mombasa, respectively (not
shown). More than one-third of household members were below 15 years of age in all the
study sites except Makadara where 21% were under 15 (Figure 2.1). The age structure of
Makadara community was also different in that it had a higher proportion of the population
in the age range of 45-54 and 55 years and above compared with other sites (Figure 2.1).

Figure 2.1: Age categories by sites in Nairobi and Mombasa

40.0
35.0
30.0
25.0
= 20.0 ' ] i
15.0 ] ' M1 ' ] ] I B
10.0 ] ' 1 ' ] ] |
5.0 ] ' 1 ' 1 ] 1
0.0 . X P
Korogocho Saika Makadara Total Bamburi \ Kisauni Total
Nairobi Mombasa
<15 35.7 341 21.3 33.8 345 30.6 32.5
W 15-24 21.5 16.9 16.5 20.2 19.7 18.1 18.9
W 25-43 21.8 24.4 19.4 21.9 20.8 26.8 23.8
45-54 17.6 225 275 19.5 19.8 21.3 20.6
55+ 3.5 2.2 15.2 4.7 5.2 3.2 4.2

The age-sex structures of the study populations in Nairobi and Mombasa are presented
in Figures 2.2 and 2.3. The age-structure in Mombasa shows that females aged 20-34
years constituted a significant proportion compared with other age-sex groups. Similarly, in
Nairobi, females aged 20-29 years constituted a substantial proportion of the total population
compared with other age-sex groups.
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Figure 2.2: Population pyramid of Mombasa sample
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Figure 2.3: Population pyramid of Nairobi sample
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With respect to ethnic composition, the three most common ethnic groups in the Nairobi
sites were Kikuyu (35.5%), Luo (32.2%) and Luhya (14.9%). Luos were the dominant ethnic
group in Korogocho, while Kikuyus were dominant in Saika and Makadara (Table 2.3). The
study population in Mombasa had a more homogenous ethnic composition with about
50% belonging to the Mijikenda ethnic group. About 60% of all household members above
15 years of age in both Nairobi and Mombasa were married or living together with a partner
at the time of the survey.

The majority (95.3%) of the study population in both cities had attended school (92.6%
in Mombasa and 98.0% in Nairobi). Among those who were not attending school at the
time of the survey, the highest levels attained were incomplete primary (24.8%), secondary
(47.1%), and tertiary (27.5%), with no significant variations between Nairobi and Mombasa.
In both cities, about 92% of children aged 5-14 years were attending primary school at
the time of this survey. Besides, education attendance rate among this age group did not
vary by gender. In relation to location of households vis-a-vis the dumpsites, there is clear
educational disadvantage of households living closest to the Nairobi dumpsite. While 33%
of household members in Korogocho slums and low income Dandora settlements had no
education, only 17% of those resident in non-slum Makadara have no education. At the
lower levels of education, a higher proportion of household members living nearest to the
dumpsites than those living in non-slum areas attained primary education (19% versus
6%), while for secondary education it was 40% versus 27%, respectively. However at
college/university levels of education, the proportion reversed in favour of households in
non-slum Makadara area relative to those living nearest to the dumpsite the figures being
50% versus 9%, respectively. In Mombasa, educational variation between households in
the study sites was blurred following the mixed residential neighbourhoods in the city.

About two-thirds of the working age population (15-64 years) in either city was involved
in income generating activities (62% in Nairobi and 64% in Mombasa). The main income-
generating activities were own business (17% in Nairobi and 23% in Mombasa), own
unestablished business (23% in Nairobi and 19% in Mombasa), informal employment
(84% in Nairobi and 30% in Mombasa) and formal employment (22% in Nairobi and 26%
in Mombasa). In relation to proximity to the dumpsites, there is marked variation in the
nature of employment. While formal employment is higher in non-slum settlements farther
off dumpsites than in slum communities near dumpsites (46% in Makadara and 15% in
Korogocho/Dandora), informal employment is higher among slum and low income areas
(40% in Korogocho/Dandora and 13% in Makadara). Similar outcomes were observed in
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relation to own businesses that were established versus those identified as unestablished.
Unestablished own businesses were more dominant in slum than non-slum areas (24% in
Korogocho/Dandora and 12% in Makadara), while established own businesses were more
dominant in non-slum areas relative to slum and low income settlements (17 % in Korogocho/
Dandora and 24% in Makadara). Again in relation to Mombasa, the outcomes under focus
showed no marked differences and this is attributable to the mix of residences within census
clusters and enumeration areas in the city. While the outcomes in Nairobi suggest social and
economic disadvantages of slum and low income households located nearest to the waste
dumpsites, the implications of that proximity to loss to health and other associated risks are
the subject of subsequent chapters in this report.

Table 2.3: Background characteristics of household members

Nairobi Mombasa

Korogocho/ Saika Makadara Total Bamburi Kisauni Total

Dandora
Sex
Male 47.5 49.0 47.2 47.7 49.4 49.6 49.5
Female 52.5 51.0 52.8 52.3 50.6 50.4 50.5
Age group
0-4 13.7 13.5 6.8 12.8 11.9 12.3 12.1
5-9 12.2 12.9 8.0 11.8 1.9 9.7 10.8
10-14 9.8 7.7 6.5 9.1 10.7 8.6 9.6
15-19 9.3 8.1 6.9 8.8 9.0 741 8.0
20-24 12.2 8.8 9.6 11.4 10.7 11.0 10.8
25-29 12.3 14.3 10.8 12.5 11.7 12.9 12.3
30-34 9.4 10.1 8.6 9.4 9.1 13.9 11.5
45-54 17.6 22.5 27.5 19.5 19.8 21.3 20.6
55 + RIS 2.2 15.2 47 5.2 3.2 42
Total (N) 2,877 589 546 4,012 1,939 2,132 4,071
Ethnic group
Kamba 7.9 16.2 14.3 9.9 10.1 7.6 8.8
Kikuyu 32.0 53.1 Bo15 8515 6.1 7.2 6.6
Luhya 16.0 7.9 16.9 14.9 8.1 8.6 8.4
Luo 37.8 133! 21.2 32.2 6.1 11.3 8.8
Mijikenda 0.0 0.0 0.1 0.0 54.0 44.4 49.2
Other 6.3 9.5 11.9 7.4 15.6 20.9 18.3
Total (N) 2,874 573 540 3,987 1,939 2,125 4,064
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Nairobi Mombasa
Korogocho/ Saika Makadara Total Bamburi Kisauni  Total
Dandora

Marital status
Never Married 324 27.2 4.7 33.0 34.9 28.4 &9
Married/Living together 61.0 63.9 52.5 60.2 56.3 63.6 60.1
Widowed/Divorced/Separated 6.6 8.9 5.8 6.8 8.8 8.1 8.4
Total (N) 1,820 376 424 2,620 1,276 1,458 2,734
Highest level of education
No education/incomplete primary 32.7 28.4 16.8 30.0 37.5 28.4 32.8
Complete primary 18.8 16.7 5.9 16.8 18.2 211 19.7
Secondary 39.5 432 27.3 38.5 30.7 36.2 335
College/University 9.0 11.8 50.1 14.6 13.6 14.4 14.0
Total (N) 2,380 494 487 3,361 1,539 1,708 3,247
Income generating activity
Formal employment 14.7 29.8 45.9 21.9 27.1 24.3 25.6
Informal employment 40.1 29.9 12.8 34.3 29.5 30.0 29.8
Own established business 17.0 11.6 243 17.2 21.7 249 234
Own unestablished business 24.0 27.6 12.3 22.8 19.1 18.8 19.0
Waste collector 0.5 0.0 0.0 0.4 0.0 0.3 0.2
Waste picker 0.7 0.0 0.0 0.5 0.0 0.1 0.1
Urban agriculture 0.2 0.4 0.0 0.2 0.0 0.0 0.0
Rural agriculture 0.1 0.0 1.4 0.3 1.3 0.0 0.6
Other 2.6 0.6 34 2.4 1.2 15 1.4
Total (N) 1,100 264 294 1,658 797 97 1,768
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SOLID WASTE STORAGE,
COLLECTION AND
DISPOSAL



Solid waste storage at source, collection and disposal are key stages in the waste
management continuum as they determine safety at source, during collection and at the
disposal sites, and are key indicators of a well-functioning solid waste management system
(UNEP & CalRecovery Inc., 2005). How waste is stored at source, the collection systems
available to households and subsequent disposal of the waste are critical in safeguarding
both human and environmental health. Studies have documented the role of lay perceptions
and attitudes towards solid waste management in ensuring households’ adoption of sound
waste management practices such as waste separation and recycling (Yoadaet al., 2014).
Proper waste storage at source ideally should be in closed containers which would ensure
waste is unexposed while also ensuring that vermin and insects are kept away (UNEP &
CalRecovery Inc., 2005; Yoada et al., 2014). A study on waste management in East African
cities found that closed containers were more common in wealthier neighbourhoods while
poorer households used less than ideal storage such as plastic bags, cardboard boxes and
sacks that are often disposed of with the waste (Okot-Okumu, 2012).

Regarding collection, an efficient waste management system must pick up waste from
collection points at regular intervals, preferably daily especially in tropical weather to avoid
decomposition of waste and of the resultant bad odours (UNEP & CalRecovery Inc., 2005).
This is, however, one of the areas waste management systems in cities of developing
countries have failed. It is not uncommon to find waste accumulated in collection points
for too long, which results in bad odours, damage to the aesthetics of neighbourhoods as
well as the hatching of flies. On the disposal end, it is ideal that solid waste is disposed of
in a sanitary land fill; however, even where open dumping is practised, it is important that all
collected waste is disposed of in the designated site. This ensures that waste is contained in
one defined area as opposed to being indiscriminately dumped in any available open space.

Solid waste management in Nairobi and Mombasa cities has undergone drastic changes
since independence. With the growth of city populations and the spatial expansion of both
cities, collection services by municipal authorities became more irregular. Limited municipal
resources have led to declining frequencies of waste collection and the entry of alternative
service providers, mostly private businesses. Although city authorities still provide solid waste
collection services in non-residential and low income residential areas in Nairobi and in both
residential and non-residential areas of Mombasa, private providers dominate the sector
(Kasozi & von-Blottnitz, 2010). The entry of private businesses in waste management has
brought inequities in coverage with upper and middle income areas of the cities receiving
regular garbage collection services while low income areas are generally left out. This has
led to the emergence of community-based organizations, mostly unemployed youth who
fill the service provision gap at a cheaper cost. Regardless of the presence of cheaper
service providers, there are households that cannot afford to raise the fees charged by
waste collectors. These households often use other methods to discard their waste including
burying, burning or indiscriminate disposal within the communities.
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This chapter highlights how household solid waste is stored at source, its collection,
including by the service providers used by different households, and handling of toxic and
electronic waste. The chapter also discusses waste reduction efforts in study communities as
well as the challenges households face in the process of solid waste collection.

How waste is stored within households has implications for exposure of members to
associated risks. The results in Table 3.1 indicate that an overwhelming majority of households
use plastic bags to store their waste, with Nairobi leading at 85.1% and Mombasa following
at 51.8%. Open containers were the second commonly used storage devices in both cities
while differences emerged in the use of common collection points, which was reported by
more households in Mombasa (14.8%) compared with Nairobi (0.7%). In terms of solid waste
storage practices by location of households within the cities, the use of plastic bags was
generally high with minor variations in Nairobi (85% use in Korogocho/Dandora and 83%
use in Makadara). There are marked differences in the use of closed containers in Nairobi’s
different study sites (3% in Korogocho/Dandora and 13% in Makadara). In Mombasa, use
of closed containers occurred in 5.5% of households in Bamburi and 8% in Kisauni, where
the non-slum Bombolulu settlement is located. While common waste collection points were
almost non-existent in Nairobi slum, low income and non-slum settlements with exception of
households in Saika, where 2% of them indicated use of common waste collection points,
Mombasa households noticeably use common collection points, with 23% of households in
Bamburi and 8.4% of households in Kisauni using such points.

We asked respondents about the frequency of waste collection from households. The results
indicate that majority of households had garbage collected between 4-6 times in a month,
with the proportion being nearly twice as high in Nairobi (92.1%) compared with Mombasa
(49.0%). In terms of household locations vis-a-vis proximity to the dumpsites, slum and low
income settlements are disadvantaged in both Nairobi and Mombasa. In Nairobi, 100% of
households in Makadara and 76% in Korogocho/Dandora receive waste collection services.
In Mombasa services were received by 42% of households in Bamburi nearest to the city’s
dumpsite and 64% of households in Kisauni, where the non-slum Bombolulu neighbourhood
is located. The opposite is true with higher proportions of households in slum and low income
settlements not receiving waste collection services.

33




With respect to providers of garbage collection services in both cities, the findings show
that the role of municipal authorities that were once the main providers of these services
has diminished, if not non-existent, with less than 1% of households receiving services
from the city authorities. Instead, in both cities, community-based organizations are the key
service providers offering their services to 61.5% and 50.5% of households in Nairobi and
Mombasa, respectively. Within Nairobi, a total of 68% of households in slum and low income
settlements of Korogocho and Dandora receive services from CBOs. The equivalent for non-
slum Makadara location receiving services from CBOs was 35% of households, with larger
proportion of them (61%) receiving services from private providers. Consistent with capacity
to pay for services, only 1.6% of households in Korogocho/ Dandora receive services from
private providers.

Considering that majority of households in the study communities relied on private garbage
collectors, we asked the payment schedule and amount paid for the services. The results
indicate that in Nairobi, weekly payment was more common (55.9%) while in Mombasa,
payment per collection was the most common mode (56.2%). Monthly mode of payment
was the second most common in both cities, reported by 31.9% and 30.1% of households
in Nairobi and Mombasa, respectively. Only a minority of households reported not paying
for services (1.0% in Nairobi and 0.5% in Mombasa) and this is mostly among households
in Korogocho/Dandora in Nairobi and Bamburi in Mombasa. In Nairobi, we found marked
variations between slum/low income households and non-slum households. While 67% of
Korogocho and Dandora households pay weekly for services, only 5.4% of households in
Makadara pay for services weekly. Conversely, while 21% of households in Korogocho and
Dandora pay for services monthly, a total of 94% of households in non-slum Makadara pay
for services monthly. In Mombasa, the data showed a more even distribution of payment
duration options.

The average amount households paid per collection was 20 Kenya shillings in Nairobi
and 25 Kenya shillings in Mombasa (1 USD = KSh. 103 at the time of the survey). Weekly
payments were 30 Kenya shillings in Nairobi and 100 Kenya shillings in Mombasa, while
monthly fees were 150 Kenya shillings in both Nairobi and Mombasa. Within cities, however,
we found marked differences in the amount of fees paid for services. In Nairobi, the median
monthly fees varied from 80 Kenya shillings in Korogocho/Dandora to 250 Kenya shillings
in Makadara. In Mombasa the fees varied from 120 Kenya shillings in Kisauni to 200 Kenya
shillings in Bamburi. What comes out clearly from these results is evidence that people of
all socioeconomic backgrounds are willing to pay some fees for their household garbage
disposal. Understanding the factors that determine the cost of services will be an important
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question that needs investigation beyond this report as that will be a veritable input in the
search for pathways for sustainable waste management options across different urban
settlements inhabited by households of different socioeconomic standings, especially the
poorest urban residents.

Table 3.1: Garbage storage and collection from households

Nairobi Mombasa
Korogocho/ Saika  Makadara Total Bamburi  Kisauni Total
Dandora

Storage within households (%)
Closed container 2.9 0.0 12.5 3.6 5.5 8.2 7.0
Open container 8.7 71 41 7.9 21.7 19,3 18.1
Plastic bags 84.8 87.8 82.8 85.1 36.8 63.5 51.8
Pile in the yard 0.2 2.2 0.0 0.5 9.4 35 6.1
Common collection point 0.4 2.4 0.0 0.7 23.1 8.4 14.8
outside plot
Other 3.1 0.5 0.6 2.3 34 1.1 2.1
N 806 196 157 1,159 518 719 1,237
Household receives garbage collection services (%)
Yes 75.7 62.1 100.0 76.2 419 64.3 54.5
No 24.3 37.9 0.0 23.8 58.1 35.7 455
N 805 196 157 1,158 518 719 1,237
Garbage collection service providers (%)
County government 0.4 1.9 0.4 0.6 1.5 0.3 0.7
Private companies 1.6 10.3 60.7 12.0 44.2 21.8 29.3
CBOs 67.8 59.3 34.8 61.5 36.3 57.7 50.5
Other 30.3 28.4 4.2 26.0 18.0 20.2 19.5
N 605 120 157 882 217 47 688
Frequency of collection per month (%)
1-3 times 2.1 2.1 0.0 1.8 10.8 5.1 7.0
4-6 times 93.7 93.1 83.9 92.1 49.5 48.8 49.0
8-10 times 3.6 2.6 13.8 5.0 22.7 34.2 30.3
>10 times 0.6 2.2 2.4 1.1 17.0 11.9 13.6
N 605 120 157 882 218 472 690
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Table 3.1 continued

Nairobi Mombasa
Korogocho/ Saika  Makadara Total Bamburi  Kisauni Total

Dandora
Payment schedule (%)
Per collection 9.8 22.8 0.0 10.1 50.0 5913 56.2
Weekly 66.8 57.1 5.4 55.9 17.2 10.1 12.5
Monthly 214 17.2 935 31.9 31.0 29.7 30.1
Don't pay 1.2 0.8 0.4 1.0 15 0.0 0.5
Other 0.8 2.1 0.8 1.0 0.4 0.9 0.7
N 605 120 157 882 218 472 690
Median amount paid (KES)
Per collection 20.0 30.0 0.0 20.0 20.0 30.0 25.0
N 65 27 92 96 279 375
Weekly 20.0 30.0 225.0 30.0 100.0 120.0 100.0
N 408 69 8 485 41 47 88
Per month 80.0 125.0 250.0 150.0 200.0 120.0 150.0
N 120 20 147 287 74 141 215

Disposal of household waste especially in the context of the study communities is important
as it has a bearing on general cleanliness and levels of associated health risks.

In cities where service provision is provided at a fee, there are bound to be households that
do not pay for the service either due to poverty or other reasons. Even households that
pay for the services can at times default or collection can be irregular, leading to adoption
of alternative disposal practices. We asked if households that received garbage collection
services were at any point in time forced to use other avenues of waste disposal. Results
reveal that 12% and 16.7% of households in Nairobi and Mombasa, respectively, did so.
Further, the question was posed to those who do not receive garbage collection services to
find out where they dispose their household waste. The avenues used included dumpsites,
rivers, pits and burning with the latter being practised more in Mombasa (41.3%) while
dumping in the river was reported by more households in Nairobi (28.7%). The proportion
of households that reported taking their garbage to a dumpsite was higher in Mombasa
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(81.2%) than in Nairobi (13.6%). Respondents were further asked if their households routinely
burnt solid waste. The results show that the proportion of households that burned waste was
highest in Bamburi (61.2%) and lowest in Makadara (10.6%).

Overall, more households in Mombasa routinely burned solid waste (47.1%) compared
to Nairobi (18.5%). What is profound is evidence from the results that alternative problematic
waste disposal practices are highly related to location of households in both Nairobi and
Mombasa. In Nairobi’s Korogocho and Dandora slum and low income settlements, alternative
disposal practices include dumping in the river by households (32%), on the rail road (17%),
drainage trenches (14%) and burning (12%). In the non-slum Makadara settlements, the
equivalent disposal alternatives are: on the rail road (12%) and burning (46%). In Mombasa a
whole lot of burning of waste was done by households in Bamburi (45%) and in Kisauni (37 %).
The linkage of these practices to specific study cities and locations speaks to the need for
appropriate interventions tailored to locally-specific SWM challenges in urban Kenya.

Toxic household waste poses health hazards to people who come into contact with it. While
posing arisk to household members, these types of waste also contaminate other wastes that
might be collected for recycling or re-use. We asked about how toxic waste was disposed of.
Majority of households reported disposing of toxic waste together with other household waste,
with the proportion being higher in Nairobi (86.6%) than in Mombasa (75.9%). Other disposal
avenues included pit latrines (14.0% in Mombasa and 2.3% in Nairobi). In terms of practices
within specific locations, the data show no difference in disposing of toxic waste together
with other household wastes in slum and low income Korogocho and Dandora (89%) and in
non-slum Makadara (88%). There is minor variation in throwing toxic waste into pit latrines
by 2% of households in Korogocho and Dandora, while this was not a practice in Makadara,
perhaps related to the lack of pit latrines in the settlement. In Mombasa, similar practices are
demonstrated in terms of disposing of toxic waste together with other household waste in
Bamburi (73%) and in Kisauni (78%). However, disposal in pit latrines was more rampant in
Mombasa with 15% of households in Bamburi and 14% of households in Kisauni disposing
toxic waste into pit latrines. The health implications of this practice, especially the potential to
contaminate underground water sources highlights a knowledge gap in study communities
that needs to be addressed through information, education and communications interventions.

E-waste is increasingly becoming a concern not only in Kenya but globally as the use of
electronic equipment increases, especially mobile phones. The results show that disposal
of broken electronics was similar to that of toxic waste, with disposal alongside other waste
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being the most common practice in both cities (65.6% in Nairobi and 60.5% in Mombasa).
Less than 10% of households in both cities reported giving broken electronics to someone
for reuse (7.3% in Nairobi and 5.4% in Mombasa). In terms of locations within the study cities,
similar e-waste disposal practices prevail, with higher proportion of households in slums and
low income settlements of Korogocho/Dandora than in non-slum Makadara in Nairobi (69%
versus 50%) disposing e-waste alongside other wastes. In terms of giving broken electronics
to someone for reuse the practice prevails more among Makadara households than in
Korogocho/Dandora (21% versus 6%), perhaps reflecting economic capabilities.

Beyond identifying and understanding the SWM challenges, the study sought to identify
solutions building on the experiences and voices of the study participants. There are a range
of actions that can be taken to reduce waste volumes in households. We asked respondents
about the measures their households took to reduce waste. Majority of households reported
not taking any measure, with the highest proportion being in Kisauni location in Mombasa
(71.3%), followed by Saika location in Nairobi (65.7%). Overall, the proportion of households
reporting taking no measure was higher in Mombasa (68.5%) than in Nairobi (56.8%). In
Nairobi, higher proportions of households in Korogocho/Dandora, located near the dumpsite
than in non-slum Makadara and Saika (56% versus 47 %, respectively) did not take any waste
reduction measure. The equivalent in Mombasa was 65% of households in Bamburi and 71%
of households in Kisauni.

Among those who took waste reduction measures, reuse of items was more prevalent
across the locations, reported by 28.1% and 20.7% of households in Nairobi and Mombasa,
respectively. Use of long life shopping bags was practised by 15.5% of Mombasa and 1.8%
of Nairobi households while composting was the least practised waste reduction measure
(reported by 1.1% and 1.2% of households in Nairobi and Mombasa, respectively). In specific
locations in Nairobi and Mombasa, re-use of items and use of long life shopping bags were
more evenly distributed with minor variations across study sites. However, the composting
of organic materials was dominant in non-slum Nairobi than elsewhere. What is key out of
these results is the potential that needs to be expanded in waste reduction measures for
sustainable economic development and household wellbeing.
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Table 3.2: Disposal of household solid waste

Nairobi Mombasa
Korogocho/Dandora  Saika Makadara  Total Bamburi  Kisauni  Total

Household use other disposal avenues

Yes 1.9 20.6 4.8 12.0 24.5 12.8 16.7
No 88.1 79.4 95.2 88.0 75,5 87.2 83.3
N 604 120 157 881 215 469 684
Garbage/other disposal avenues

Garbage dump 11.3 19.6 14.6 13.6 25.4 38.3 31.2
In the river 32.1 21.6 0.0 28.7 85 1.0 2.4
On the road/rail 16.8 7.6 11.8 14.3 0.5 28 1.3
In drainage/trench 13.6 12.8 0.0 13.2 0.2 0.0 0.1
In private pits 0.0 0.0 0.0 0.0 11.5 53) 8.7
In public pits 1.6 0.0 0.0 1.1 3.4 3.2 3.3
Vacant/abandoned house/ 0.7 0.0 12.6 0.7 0.0 2.6 1.2
plot

Burning 1.9 3.5 45.5 17.7 44.6 37.3 413
No designated place/ 0.9 3.7 0.0 1.6 8.0 8.4 8.2
all over

Other 11.2 3.2 15.6 9.1 2.9 1.6 2.4
N 272 98 7 377 348 306 654
Disposal of toxic substances

Together with other trash 89.1 75.4 88.3 86.6 73.0 781 75.9
Throw into pit latrines 2.1 4.7 0.0 2.3 14.5 13.6 14.0
Throw on road/rail 0.3 0.0 0.0 0.2 0.8 0.9 0.9
Other 8.5 19.9 1.7 10.9 11.7 7.4 9.2
N 804 196 155 1,155 473 687 1,160
Disposal of broken electronics

Together with other trash 68.7 63.0 50.2 65.6 57.0 63.0 60.5
Throw on road/rail 0.0 0.7 0.0 0.1 0.6 0.5 0.5
Give/Offer to someone 6.3 1.9 21.2 7.3 4.2 6.3 5.4
else for reuse

Other 24.9 344 28.6 27.0 38.2 30.2 33.6
N 795 194 156 1,145 481 690 1,171
Measures to reduce household waste*

Re-use items like bottles, 27.9 24.3 34.6 28.1 22.2 19.6 20.7
plastic bags

Use long life shopping 12.3 26.4 13.0 14.8 18.3 13.3 185
bags

Compost organic waste 0.5 1.6 43 1.1 1.7 0.8 1.2
No measure taken 56.3 65.7 46.9 56.8 64.8 7.3 68.5
N 806 196 157 1,159 518 719 1,237
Routinely burn some household waste

Yes 16.4 32.8 10.6 18.5 61.2 36.1 47.1
No 83.6 67.2 89.4 81.5 38.8 63.9 52.9
N 806 196 157 1,159 518 719 1,237

* Multiple responses



Households can take part in waste reduction through their participation in recycling and
composting efforts.

We first asked respondents if they had heard about recycling and if they responded in the
affirmative, we found out if their households were involved in recycling of household waste.
A considerable proportion of households reported that they had not heard about recycling
(21.8% in Nairobi and 35.2% in Mombasa). Participation in recycling was quite low, with
4.7% of households in either city reporting involvement in such an activity. The most recycled
material was plastic waste (90.5% in Mombasa and 60.5% in Nairobi) followed by paper
recycling. In Nairobi study sites, there was more recycling of paper and plastics in non-slum
Makadara (39% versus 74% of households) than in Korogocho/Dandora (31% versus 56%,
respectively). On the other hand, the proportion of households involved in glass and tin/metal
recycling is higher in Korogocho/Dandora (24 % versus 23%) than in Makadara (12.7% versus
12.7%, respectively). In Mombasa, most of the paper, plastics, glass and tin/metal recycling
was in Bamburi households than in Kisauni.

Similar to recycling, we asked if respondents had heard about composting of organic
household waste. Results indicate that 76.9% of households in Nairobi and 63.9% in
Mombasa had heard of composting. However, the level of composting was quite low, with
1.8% of households in Nairobi and 5.6% of those in Mombasa reporting taking part in the
activity. A follow up question was posed to respondents asking if they would be willing to sort
household waste if there were programs to recycle and compost. The majority of households
expressed willingness to do so (86.5% and 86.7% in Nairobi and Mombasa, respectively).
Willingness to sort household waste if there were programs to recycle and compost was
more evenly distributed across all study locations. This result points to an opportunity to
introduce and promote recycling and composting interventions in slum and non-slum urban
locations.
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Table 3.3: Solid waste recycling and composting
Nairobi Mombasa

Korogocho/  Saika ~ Makadara  Total Bamburi  Kisauni ~ Total
Dandora

Ever heard about solid waste recycling

Yes 78.3 64.7 97.2 78.2 61.9 67.0 64.8
No 21.7 ¢ 2.8 21.8 38.1 33.0 35.2
N 806 196 157 1,159 518 719 1,237
Household member in recycling

Yes 513 15 4.6 4.7 4.3 5.0 4.7
No 94.7 98.5 95.4 95.3 95.7 95.0 95.3
N 629 125 153 907 328 483 811
Types of waste recycled by member*

Paper 31.2 0.0 39.3 30.9 36.0 13.9 22.3
Plastics 55.8 100.0 74.3 60.5 92.3 89.4 90.5
Glass 24.4 0.0 12.7 21.6 15.1 14.9 15.0
Tin/metal 23.4 0.0 12.7 20.8 27.6 18.7 22.1
Bones 4.8 0.0 0.0 3.8 14.2 6.2 9.3
Other 26.5 0.0 12.7 23.3 7.7 0.0 29
N 806 196 157 1,159 518 719 1,237
Ever heard about composting

Yes 78.2 60.4 93.6 76.9 62.7 64.8 63.9
No 21.8 39.6 6.4 23.1 37.3 35.2 36.1
N 802 193 151 1,146 507 712 1,219
Household member composts waste

Yes 0.9 45 39 1.8 11.4 1.6 5.8
No 99.1 95.5 96.1 98.2 88.6 98.4 94.2
N 621 116 141 878 328 464 792
Willing to sort HH solid waste

No 12.7 16.9 13.3 13.5 16.6 10.8 13.3
Yes 87.3 83.1 86.7 86.5 83.4 89.2 86.7
N 805 196 157 1,158 514 718 1,232
*Multiple responses
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To understand how communities especially those in informal settlements who are under-
served by both county governments and private waste collectors keep they their communities
clean, we asked about the actors whose responsibility it was to clean community streets. In
both cities, residents were the most commonly mentioned actors responsible for clean-up,
followed by the county government (Table 3.4). In relation to specific locations, the roles of
residents and county authorities was more evenly distributed. However, we find variations in
the roles of other stakeholders. In Nairobi, the National Youth Service (NYS) was identified as
active in environmental cleaning in Korogocho/Dandora (7% of households) but non-existent
in Makadara. In Mombasa, 4% of households in Bamburi and 11% in Kisauni identified NYS
as stakeholders in community cleaning. Further, the role of volunteers in Nairobi was identified
only in Korogocho/Dandora by 4% of households. In Mombasa, volunteers were identified by
6% of households in Bamburi and 11% of those in Kisauni.

Upon collection of garbage from the streets in communities, where and how it is disposed
of matters, as certain practices may lead to higher exposures to harmful waste. The majority
of respondents indicated that the garbage from community streets was taken to dumpsites
(568.5% in Nairobi and 52.1% in Mombasa). Burning of street garbage was more common in
Mombasa than in Nairobi (reported by 21.3% and 3.3% of households, respectively). Beyond
minor variations in the distribution of these practices between study sites, two problematic
inactions were identified, with 6% of households in Korogocho/Dandora and 2% of those in
Makadara in Nairobi indicating that nothing is done to collected garbage from the streets in
their communities while 6% of households in both Bamburi and Kisauni identified the same
issue in Mombasa. Further, in Nairobi, 20% of households in Korogocho/Dandora and 13%
of those in Makadara indicated that waste gathered in their communities is piled up in the
streets, while in Mombasa the equivalent response was 15% in Bamburi and 14% in Kisauni.

In seeking to understand the various challenges in waste management, we asked respondents
to mention the problems their communities face regarding solid waste management. In Nairobi,
respondents mentioned illegal dumping of waste, littering the community and dumping in
other people’s plots, in that order. In Mombasa, the most dominant problem identified was
littering the community, followed by illegal dumping of waste and dumping in other people’s
plots. Other issues mentioned were disposal of toxic waste, burning of waste at dumpsites
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and consumption of food grown near the dumpsite. In Nairobi, all these challenges identified
by study participants were more dominant in slum and low income settlements of Korogocho/
Dandora than in non-slum Makadara. In Mombasa, the challenges were not so skewed
towards one study community. For instance, while littering the community, illegal dumping of
waste and dumping at other people’s plots was more common in Kisauni, burning of wastes
and consuming food grown around dumpsites was common in Bamburi, where the city’s
dumpsite is located and surrounded by farmer settlers.

Community perceptions regarding solid waste management is an important aspect as it
has a bearing on the up-take of services and the adherence to laid down guidelines, for
instance, in the sorting of waste. We asked respondents if they thought the city had a proper
solid waste management system. Only 26.4% and 21.9% of respondents in Nairobi and
Mombasa, respectively, felt that there was a proper waste management system in their city.
Qualitative data revealed that residents felt that the solid waste management systems in
place in both cities were faced with numerous challenges including collection from source,
lack of transportation and dumping sites. In Nairobi, it was felt that the city was declining in
terms of waste management, with poor collection of waste, the abysmal state of the Dandora
dumpsite and illegal dumping.

All stakeholders interviewed expressed the need for improvement in several aspects.
Informal collectors felt that there was a need for the county governments in both cities to
embrace them as partners in an effort to reach more people with their services and help keep
communities clean. Similar sentiments were expressed by waste pickers who are viewed as
a nuisance by both communities and local authorities, yet they provide important services in
the waste management sector. They further called for a safe working environment through
the establishment of collection points from where they can pick waste without being exposed
to the main dumpsite where many health challenges exist. County officials indicated the need
for better planning of the city and for implementing the new waste management strategy with
support from bilateral partners who have worked with them to come up with cleaner waste
handling systems. Participants also felt that the existing system is not competitive enough
to encourage contracted companies to provide the best services; they therefore called for
improvements in the contracting process and putting in place measures to punish errant
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contractors. There were also suggestions for initiatives aimed at promoting waste separation
at the household level by almost all stakeholders except the waste pickers who pointed out
that such initiatives should also ensure that households do not retain recoverable waste but
hand it in for collection, so that their income-generating activities that rely on recovery of
materials are not affected.

Respondents were asked about their views regarding the challenges in the city’s waste
management system. The results indicate that inefficient collection of solid waste was
the leading challenge, with the proportion being highest in Kisauni (72.5%), followed by
Bamburi (64.5%) and Korogocho/Dandora (58.2%). Unsafe disposal in open dumpsites
was the second most mentioned challenge (reported by 50.4% and 46.7% of households
in Mombasa and Nairobi, respectively). In the specific locations, unsafe disposal in open
dumpsites was identified as a major challenge in Kisauni (55%), Korogocho/Dandora (54%)
and Bamburi (44%). Lack of control over illegal dumpsites was the third most frequently
mentioned concern in Nairobi (33.2%), with 41% of respondents from Korogocho/Dandora
versus 26% in Makadara. In Mombasa, the third mentioned challenge was lack of public
sensitization on solid waste management (37.9%), with 35% of households in Bamburi and
40% of households in Kisauni. Other challenges mentioned include lack of waste sorting,
absence of recycling options and lack of waste treatment. What is outstanding in these
results is the level of knowledge of the challenges among participants and the gaps that
need to be filled in terms of defining and implementing interventions among a well-informed
population that seems ready for change.
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Table 3.4: Solid waste management outside households

Nairobi Mombasa
Korogocho/ Saika Makadara Total Bamburi  Kisauni  Total
Dandora

Stakeholders in cleaning community*
Volunteers 3.7 4.0 0.0 B 6.4 10.6 8.7
CBOs/Organized cleaning 10.5 2.5 7.3 8.8 8.0 10.3 9.3
groups
City Council 40.1 22.6 54.5 38.8 32.3 431 38.4
No one in particular 0.8 0.5 0.8 0.8 34 44 4.0
Self/Residents 48.3 56.1 48.5 49.7 63.6 61.2 62.3
National Youth Service (NYS) 6.7 3.2 0.0 5.3 4.3 11.0 8.1
Other 25.4 22.4 21.8 24.5 171 13.0 14.8
Don’t Know 5.3 4.1 1.4 4.6 3.4 1.1 2.1
N 806 196 157 1,159 518 719 1,237
Disposal of trash from the streets*
Taken to dump site 61.9 45.8 56.3 58.5 431 59.0 52.1
Burned 3.7 3.1 1.3 3.3 32.8 124 21.3
Gathered & piled on the 19.9 3.7 12.8 16.3 15.0 13.8 14.3
streets
Sold to scavengers 2.4 1.5 0.7 2.0 7.8 8.5 8.2
Nothing done 6.1 8.9 2.2 6.2 5.6 2.6 3.9
Don’t know 18.6 32.9 36.6 23.2 18.6 21.4 20.2
Other 1.7 8.6 1.3 9.9 12.0 8.4 10.0
N 806 196 157 1,159 518 719 1,237
Overall state of environment
Very dirty 29.7 2.6 0.6 21.6 13.0 151 14.2
Dirty 27.4 12.8 14.7 23.4 16.8 29.6 24.0
Average 26.1 51.7 34.3 315 43.6 39.5 41.3
Clean 16.1 32.9 50.5 23.1 25.5 149 19.6
Very clean 0.7 0.0 0.0 0.5 1.1 0.9 1.0
N 806 196 157 1,159 517 719 1,236
Problems faced concerning waste*
Burning of trash at dumpsite 74.5 27.0 141 59.2 30.7 215 2819
Disposing toxic waste e.g. 75.2 43.9 14.6 62.6 249 28.2 26.8
chemicals
llegal dumping of trash 87.4 83.7 57.4 83.3 64.3 77.0 7.4
Littering the community 84.6 82.1 58.5 81.0 64.8 76.9 71.6
People dumping trash in 729 76.3 35.1 69.1 56.7 70.9 64.7
others’ plots
Consuming food grown near 45.7 449 7.5 41.1 18.3 10.0 13.6
dump
Don’t know 0.5 0.4 0.4 0.5 5.8 43 4.9
Other 1.0 14 815 14 0.3 0.1 0.2
N 806 196 157 1,159 518 719 1,237
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Table 3.4 continued

Nairobi Mombasa
Korogocho/ Saika  Makadara Total Bamburi  Kisauni  Total
Dandora

Does city have proper SWM
Yes 271 27.9 20.4 26.4 22.4 21.6 21.9
No 72.9 721 79.6 73.6 77.6 78.4 781
N 738 180 152 1,070 463 654 1,117
Challenges in SWM in the city*
Inefficient collection 58.2 42.7 48.2 54.3 64.7 72.5 69.1
Lack of waste sorting 26.1 3.9 14.6 21.0 22.2 23.1 22.7
No control over illegal dumps 1.2 54 25.6 33.2 26.4 41.9 35.1
No recycling options 21.1 2.3 &1l 16.0 171 18.8 18.0
Lack of public education on 32.1 10.7 25.2 27.6 34.7 40.3 37.9
SWM
Lack of waste treatment 25.1 4.2 5.7 19.2 12.0 13.6 12.9
Unsafe disposal in open 53.9 31.4 25.8 46.7 441 5518 50.4
dumps
Other 23.4 19.2 23.7 22.7 5.5 5.0 4.2
N 806 196 157 1,159 518 719 1,237

*: Multiple responses

This chapter addressed storage, collection and disposal of solid waste in Nairobi and
Mombasa. The results highlight differences in waste storage between communities in
the two cities with the use of plastic bags for storage being more pronounced in Nairobi
compared to Mombasa. Common collection points within communities were reportedly used
by a higher proportion of households in Mombasa as opposed to Nairobi. A considerable
proportion of households in either city reported not receiving any waste collection services,
which suggests a need for appropriate action by the relevant stakeholders to ensure proper
solid waste management. In addition, understanding why some households that receive
waste collection services resort to other forms of disposal including open burning of waste is
important for informing the design of appropriate interventions. At the very least, it points to
the need for community sensitization on proper waste management and the risks to human
and environmental health associated with improper disposal, including burning. None of the
cities has a system in place that households can use to properly dispose of toxic household
waste such as paint, batteries, and e-waste. Instead, these are mixed with other household
waste for onward conveyance to the dumpsites. The findings further showed that although
most respondents had heard about recycling and composting, participation in these waste
reduction activities was very low. This presents an opportunity for community sensitization
to raise awareness about the importance of waste reduction. The finding that majority of
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respondents expressed willingness to sort household waste provides further opportunities for
promoting safe disposal of waste while protecting recyclables from contamination by other
waste streams.

Respondents identified challenges facing SWM across the study cities and within
locations within each city. In Nairobi for instance, all the challenges of the SWM system were
more dominant in slum and low income settlements of Korogocho/Dandora than in non-slum
Makadara locations. In Mombasa, the challenges were not so skewed towards one study
community. For instance, while littering the community, illegal dumping of waste and dumping
at other people’s plots was more commmon in Kisauni, burning of wastes and consuming food
grown around dumpsites were common in Bamburi, where the city’s dumpsite is located
and settled by farmers. What is outstanding in the findings is the high level of knowledge of
the challenges that need to be addressed related to defining and implementing interventions
among the apparently well-informed population, which seems ready for change.
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This chapter is about perceptions of exposure to solid waste, potential associated with health
risks and how actions have been or have not been taken to respond and mitigate the risks
that could affect health. Solid waste is a known source of ill-health ranging from infections,
bodily injury, chronic and non-communicable diseases, and death (El-Wahab et al., 2014;
Boadi & Kuitunen, 2005; Grant et al.,, 2013; Rushton, 2003; Ryu et al., 2015; Song & Li,
2015). Responding to solid waste management challenges can benefit from changes to
individual behaviours, household and community practices as well as higher level actors such
as government. The results in this chapter are mainly perceptions from individual standpoints.
The potential application of such knowledge -- or lack of it -- can be maximized by applying
the conceptualization of behaviour change in health as envisaged in the Health Belief Model
(HBM) (Rosenstock, 1966). The HBM predicts changes to health behaviour if the concerned
individuals perceive that they are susceptible; that the exposure is severe enough to merit
avoidance; that there are benefits in embracing change; and that perceived/potential barriers
to change must be overcome. In addition, presence of cues to action is important for effective
behaviour change (Carpenter, 2010; Janz & Becker, 1984; Rosenstock, 1966). Figure 4.1
summarizes the conceptualization of the relationship between the risk of exposure to solid
waste and poor health outcomes and how behaviour change facilitated by an appreciation
of one’s susceptibility, severity of consequences, benefits, and barriers to be overcome, can
lead to better health outcomes.

Solid waste management and health: Applying the Health Belief Model

Exposure to Poor Health
solid waste Outcomes

Behavior
Change/Action
Perceived:
Susceptibility
Severity
Benefits Better Health

Barriers _ Outcomes
Cues to action

A good starting point for understanding the social and health challenges posed by poor solid
waste management is to characterize and understand community perceptions around the
challenge. This is important because communities are major stakeholders in addressing and
responding to the challenge of solid waste. Without their appreciation of the challenge and its
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potential risk to their wellbeing, no interventions can have meaningful impact on improving solid
waste management. Results presented in this chapter provide insights on how communities
understand and appreciate the challenges associated with solid waste and its potential to
harming their health. This is critical to informing policies and interventions geared towards
proper and more efficient management of waste. Success in proper waste management is
likely to be realized when communities are involved as stakeholders; otherwise the vicious
cycle of poor solid waste management and poor health associated with it will continue to
grow.

The results in this chapter are in three parts: perceived exposure to solid waste; perceived
health risks; and actions taken to respond to the challenge. The chapter ends with a reflection
on a discussion of the existing challenges to be addressed and opportunities that could be
leveraged to improve solid waste management and ultimately improve health.

Four percent of respondents in the three Nairobi sites and 12% of those in the two sites in
Mombasa indicated that there was no risk associated with poor solid waste management
(Figure 4.2).

Figure 4.2: Proportion of respondents who do not perceive that there are risks associated with
solid waste
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In both Nairobi and Mombasa, the proportion of respondents that did not perceive any risks
associated with poor solid waste management was lowest in communities residing closest to
the dumpsites (Korogocho/Dandora slums in Nairobi and Bamburi in Mombasa).
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Table 4.1 shows the distribution of perceived risks of exposure to solid waste. Most
respondents in Nairobi (87%) and Mombasa (99%) who reported that exposure to solid
waste is a concern indicated that there are health risks associated with poor solid waste
management. The other risks mentioned include poor hygiene (dirt), air pollution, presence of
vermin and flooding. There were some stark differences between sites within the two cities.
For example, in Nairobi city, the proportion of respondents that mentioned environmental
hygiene (dirt) as a concern was more than two times higher in Korogocho and Makadara
(over 55%) than in Saika (22%)).

Table 4.1: Perceptions about risks of exposure to solid waste

Nairobi Mombasa
Korogocho/ Saika Makadara Total Bamburi  Kisauni  Total
Dandora

Daily risks faced by community due to SWM*
Health risks 94.0 63.9 4.7 86.7 99.2 98.1 98.6
Fire risks 5.6 0.0 0.6 41 5.9 6.2 6.1
Dirty environment 58.0 22.0 55.7 BIES 62.3 74.8 69.2
Flooding 21.7 1.2 21.2 18.1 15.6 32.4 24.8
Vermin 29.7 2.3 26.7 24.7 15.0 23.6 19.7
Pollution of rivers and water 28.8 49 4.8 22.0 24.2 19.3 21.5
Air pollution 65.0 18.3 51.7 55.4 50.2 55.4 53.1
Other 8.3 21.6 16.9 11.6 1.1 0.4 0.7
N 806 196 157 1,159 518 719 1,237
Rating of health risk due to poor SWM
No risk at all 6.1 13.2 10.2 7.8 19.0 10.7 144
Little risk 14.2 29.6 35.3 19.2 254 28.6 27.1
Moderate risk 194 40.9 23.1 23.5 30.9 29.4 30.1
High risk 25.9 15.9 1.4 22.5 19.6 23.0 215
Very high risk 34.5 0.4 19.9 27.0 5.1 8.3 6.9
N 779 189 143 1111 467 617 1084
Most affected individuals
Children 99.4 96.8 98.6 98.9 97.0 98.1 97.6
Older persons 0.5 1.4 1.4 0.7 0.6 0.6 0.6
Adult Women 0.1 1.9 0.0 0.4 2.2 1.2 1.6
Adult Men 0.0 0.0 0.0 0.0 0.2 0.2 0.2
N 779 188 143 1,110 459 613 1,072

* Multiple responses
Over 20% of respondents in Korogocho/Dandora and Makadara reported flooding as

a key issue associated with poor solid waste management compared with less than 2% in
Saika (Table 4.1). Similarly, 65% of respondents in Korogocho/Dandora and 52% in Makadara
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mentioned air pollution as a risk compared with 1% in Saika. In Mombasa, the proportion
of respondents mentioning vermin, flooding and environmental hygiene as risks associated
with poor solid waste management was higher in Kisauni than in Bamburi by more than 10
percentage points (Table 4.1).

Respondents were asked to rate the level of their household’s exposure to health risks
arising from poor solid waste management. In Nairobi, the proportion of respondents that
rated the health risk emanating from poor solid waste as moderate, high or very high was
higher in Korogocho/Dandora (80%) than in Saika (57%) or Makadara (54%; Table 4.1). In
Mombasa, the proportion was higher in Kisauni (61%) than in Bamburi (56%). In all sites in
Nairobi and Mombasa, at least 97 % of respondents reported that children are the most-at-risk
group in terms of exposure to solid waste and associated health effects.

Table 4.2: Perceived exposure to health risks associated with solid waste

Nairobi Mombasa
Korogocho/ Saika Makadara Total Bamburi  Kisauni Total
Dandora

Pathways of exposure to health risks due to poor SWM*
Unpleasant smell 85.3 341 61.0 74.3 79.1 85.6 82.8
Smoke 56.4 19.9 6.3 45.0 48.0 35.3 40.7
Contamination of water used in 36.5 3513 24.6 35.0 44.3 59.4 53.0
house
Contamination of food in house 25.6 15.4 0.9 21.3 18,9 12.0 13.5
Other 133 30.0 22.0 16.9 0.6 0.1 0.4
N 806 196 157 1159 518 719 1237
Food crops grown in community using compost made from waste at a dumpsite
Yes 25.2 8.1 0.9 18.6 11.5 1.9 6.3
No 74.8 91.9 99.1 81.4 88.5 98.1 93.7
N 597 175 137 909 468 616 1,084
Food crops grown in community using water drawn next to a dumpsite
Yes 34.4 17.6 0.0 26.8 2.1 0.3 1.1
No 65.6 82.4 100.0 73.2 97.9 99.7 98.9
N 646 174 139 959 500 635 1,135
Degree of contamination of water in community by solid waste
Not contaminated at all 41.8 429 59.0 43.9 43.2 30.4 36.2
Somewhat contaminated 36.7 43.1 25.4 36.5 30.3 44.6 38.2
Very contaminated 8.5 3.5 3.7 7.1 10.7 11.6 11.2
Unsure/don’t know 131 106  11.9 125 159 13.4 14.5
N 780 189 143 1,112 468 617 1,085
* Multiple responses
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Table 4.2 shows the distribution of perceived pathways through which exposure/
contamination from solid waste occurs and the extent of contamination. In Nairobi, the
proportion of respondents who reported that their households were exposed to unpleasant
smells was highest in Korogocho/Dandora (85%) and lowest in Saika (34 %) while in Mombasa,
the difference between sites was small.

The proportion of respondents in Nairobi reporting that food crops in their community were
grown using solid waste compost from open dumpsite was highest in Korogocho/Dandora
(25%) and lowest in Makadara (1%) while in Mombasa, it was highest in Bamburi (12%) and
lowest in Kisauni (2%; Table 4.2). Similarly, the proportion of respondents in Nairobi indicating
that water drawn downstream of the dumpsite was used to irrigate food crops was highest in
Korogocho (34%) and lowest in Makadara (<1%) while the proportion in Mombasa was much
lower, with no major differences between sites (2.1% in Bamburi and 0.3% in Kisauni). Since
most solid waste in Kenya is not sorted, it is highly likely that it is mixed with human excreta
thereby raising concerns about the appropriateness and safety of using such compost or
water for agriculture.

Respondents were asked to grade the perceived level of contamination of water in their
community on a scale of one to three. Overall, 44% of respondents in Nairobi indicated that
their water was somehow or extremely contaminated, with the proportion reporting such
concerns being highest in Saika (46%) and Korogocho (45%) and lowest in Makadara (29%;
Table 4.2). In Mombasa, the proportion was higher in Kisauni (56%) than in Bamburi (41%).

Respondents were asked to report, for each household member, whether they experienced
any health issue related to poor SWM in the past 12 months preceding the interview.

Figure 4.3: Proportion who experienced health issues due to poor SWM in the past 12 months

Total 14.4
Kisauni 15.2
Bamburi 13.6

Mombasa

Total 28.2
Makadara 5.8
Saika 7.4
Korogocho/Dandora 36.2

Location

Nairobi

Percentage
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Figure 4.3 shows that in Nairobi, the proportion that reported a health issue related to
poor solid waste management was highest in Korogocho/Dandora site (36%) and lowest
in Makadara (6%) while in Mombasa, there was no major difference between sites (15% in
Kisauni and 14% in Bamburi).

Table 4.3 shows results of reported illnesses associated with poor solid waste management,
the source of information, and health care seeking practices for the conditions. In all sites,
diarrheal diseases were the most commonly reported illnesses associated with poor solid
waste management. Respiratory conditions, malaria and allergies were the other important
conditions related to poor solid waste management. Respiratory conditions were prominently
mentioned in Korogocho/Dandora compared to other sites. This is likely due to proximity
to the dumpsite where pungent fumes from the burning waste emanate and affect the
population living in the neighbourhood.

55




Table 4.3: Individual-related health issues associated with poor SWM

Nairobi
Saika

35.4
2.9
8.1
2.4
0.0
0.0

0.0
121
39.1

39

71.0
0.0
0.0

24.3
4.7
39

90.2
9.8
0.0
0.0
0.0

Korogocho/
Dandora

Health issues experienced by household members
Diarrheal diseases 453
Respiratory problems 26.0
Allergies 2.9
Skin problems 1.6
Asthma 0.8
Blood disorders/heart 0.0
problems
Injuries (e.g.cuts, burns) 0.8
Malaria 141
Other 8.5
N 1,022
Source of information on the health issue
Health facility 54.9
Pharmacy 2.3
Community health worker 0.9
Self-evaluation 415
Other 0.5
N 1,022
Actions taken to address the health problem
Sought medical care 7.7
Bought medicine 19.7
Sought prayers 0.0
Nothing done 1.4
Other 1.2
N 1,022

In all sites, information on the nature of illness was mostly obtained from a health facility
followed by personal judgement (Table 4.3). Most respondents sought care from a provider
for specific health conditions (78% in Nairobi and 82% in Mombasa) although self-medication
was also common (20% in Nairobi and 15% in Mombasa). Site differences were noted
especially among respondents reporting self-medication. In Nairobi, the highest proportion
was reported in Korogocho/Dandora (19.7%) while the lowest was in Saika (9.8%). In
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Makadara

25.4
18.1
183
0.0
2.8
0.0

5.6
31.0
3.7

32

61.0
0.0
0.0

39.0
0.0
32

85.4
10.8
0.0
S
0.0
32

Total

44.4
24.9
34
1.6
0.9
0.0

0.9
14.4

9.6
1,093

55.7
2.1
0.8
40.8
0.6
1,093

78.3
19.1
0.0
1.4
12

1,093

Bamburi

49.5
11.8
2.1
5i5)
1.9
0.6

1.7
23.3
3.6
270

59.9
8.2
0.5

30.9
0.6
270

81.6
15:3
0.0
2.2
0.9
270

Mombasa
Kisauni

41.6
10.3
1.0
6.2
2.8
0.3

2.0
34.5
1.2
316

60.6
5.5
1.0

31.8
1.0
316

82.3
14.7
0.4
1.8
0.8
316

Mombasa, there was a small difference in the proportions for the two sites.
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Total

453
11.0
1.5
519
24
0.5

1.8
29.3
2.3
586

60.3
6.8
0.8

314
0.8
586

82.0
15.0
0.2
1.9
0.9
586



Table 4.4 shows results of community actions in response to solid waste challenges. In Nairobi,
the proportion of respondents who reported that communities are in a position to address the
risks associated with solid waste was lowest in Korogocho/Dandora (23%) and highest in

Makadara (47%) while in Mombasa, it was lower in Kisauni (28%) than in Bamburi (41%).

Table 4.4: Community actions to address poor SWM

Nairobi

Korogocho/ Saika Makadara Total
Dandora

Communities able to address risks due to poor SWM
Yes 23.3 39.2 47.2 28.8
No 76.7 60.8 52.8 71.2
N 765 174 148 1,087
Actions taken by the community to address health risks*
Public health education 3.9 0.9 5.2 86
Organised regular clean-ups 21.0 10.9 24.7 19.7
Petitioned the local 5.4 0.0 111 5.2
representatives
Nothing done 61.0 77.9 50.2 62.7
Other 15.8 10.3 26.9 16.1
N 806 196 157 1,159
Are actions taken by the community adequate for addressing the risks?
Yes 17.3 39.4 35.7 22.5
No 82.7 60.6 64.3 77.5
N 313 40 78 431
Reasons for community’s inability to addressrisks*
Poverty 47.7 30.5 145 42.0
Lack of Government support 35.8 241 58.9 37.9
Lack of unity & coordination 55.2 21.7 67.9 54.2
Lack of land tenure / lllegal 2.6 4.8 0.0 2.4
occupancy
Ignorance 46.5 26.3 35.6 435
Other 153 17.8 23.8 16.7
N 806 196 157 1,159
* Multiple responses
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Bamburi

411
58.9
490

23
25.8
6.5

56.0
10.0
518

34.1
65.9
223

43.5
44.0
40.1
14.6

62.4
8.8
518

Mombasa
Kisauni

27.8
722
681

5.3
20.3
2.4

63.4
11.6
719

26.3
73.7
262

36.9
58.8
54.3
25.5

433
6.5
719

Total

33.6
66.4
1,171

5.4
22.7
4.2

60.1
10.9
1,237

30.1
69.9
485

39.9
52.1
47.8
20.6

52.0
7.5
1,237




Over 60% of respondents in Nairobi and Mombasa reported that there was no action
to address poor solid waste management issues. A small fraction reported that there were
sensitization events in the community (4% in Nairobi and 5% in Mombasa), while 20% and
23% in Nairobi and Mombasa, respectively, reported that they had organized clean-up events.
In both cities, at least 70% of respondents indicated that the actions taken so far were
inadequate to effectively address solid waste challenges. This was more so in Korogocho/
Dandora where 83% of respondents indicated that the actions undertaken were not sufficient.
The perceived inadequacy of the actions are mainly attributed to four key issues including
poverty, lack of government support, lack of coordination, and ignorance among members
of the public. Poverty ranked high in Korogocho/Dandora (48%); lack of government support
featured prominently in Kisauni and Makadara (59% in each site); lack of coordination was
important in Makadara (68%); while ignorance featured prominently in Bamburi (62%).

The effects of poor solid waste management on health vary. They may also be overt or
occult; and short term or long term. Individuals’ appreciation of the potential dangers solid
waste has on health is a good starting point for addressing the solid waste challenge. This is
important because there are actions that can be carried out at individual and household levels
to contribute to improvements in solid waste management. In addition, public awareness and
interest in improving solid waste management to protect health can galvanize demand on
the leadership to address the issues around solid waste management, including adequate
resource allocation. The challenges discussed in this section are categorized into three:
short-term and long-term effects on health; individual and community responses; and the
role of leadership and governance.

Based on findings in this report, it is evident that many respondents associate certain
health issues such as diarrhoea, skin and respiratory diseases with exposure to solid waste.
Indeed, a higher proportion of respondents residing closer to dumpsites expressed health
concerns associated with solid waste compared with those living in settlements far off, a
possible indication of some form of dose-response. Whether the observed health problems
can directly be attributable to solid waste was beyond the scope of the study. However,
individuals’ ability to appreciate the potential dangers associated with solid waste provides a
basis for either taking action or avoiding potential exposure to solid waste. From the literature,
some of the health conditions reported here have been empirically shown to affect health.
The biggest, yet unseen health challenges, are those of occult and long term effects (Nduka
et al., 2006; Nduka, Orisakwe, Ezenweke et al., 2008; Song & Li, 2015). With increasing
complexity and composition of the solid waste content, it is expected that many effects
unfold several years after exposure. These effects are likely to be chronic diseases such as
cancers and chronic obstructive pulmonary diseases. Without proper surveillance, attributing
such effects to solid waste might not be possible and this is likely to delay efforts to address
the problems.
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The solid waste problem can be looked at and responded to as a challenge and opportunity
rather than a mere problem (Oguntoyinbo, 2012). The biggest question is how to enable
residents to collectively take part in improving solid waste management at the various levels.
The challenge of poor solid waste management starts at the point of generation where, if
sorted, it is easier to transport and dispose of the less hazardous (Cimpan, et al., 2015). This
suggests the need for sensitizing individuals and households to engage in solid waste sorting.
Related to solid waste sorting is recycling. Recycling not only reduces the bulk of waste to be
disposed of but also saves on exploitation and use of natural resources, and in various ways
contributes to slowing down of global warming and climate change. Sorted organic solid
waste is also easier to compost for agricultural use and biogas production. Mixed waste is
cumbersome to handle and less appealing to would-be investors in composting and biogas
production as the investments are higher with low net returns.

One of the major challenges in solid waste management is leadership and governance.
Leadership has a central role in designing policies, guidelines and bylaws besides overseeing
their implementation. However, formulation of policies, guidelines and bylaws is often
detached from implementation and, as a result, no tangible outcomes are realized (Haregu, et
al., 2016; Hoornweg & Bhada-Tata, 2012). Leadership can also play a key role in community
sensitization and behavioural change, advocacy for resource allocation, setting up of better
systems and ensuring their implementation. In the Kenyan context, the devolved system of
governance that came into effect in 2010 provides a great opportunity for leadership to work
closely with the general public to address some of the very important challenges communities
face regarding solid waste management (Government of Kenya, 2010). It is also critical for
governments to make a commitment for more environmental and health-friendly solid waste
disposal approaches as opposed to the existing practices of open site dumping and poorly
operated incinerators (Njagi, et al., 2012; Kimani, 2007). This, however, requires a paradigm
shift in thinking among those in leadership and substantial investments (Hoornweg & Bhada-
Tata, 2012). Continuing with the existing practice amidst growing urban population and
increasing solid waste per capita is not sustainable for health and the environment. Human
activities, which are bound to increase with the growing urban population, are now recognized
as the single most important cause of environmental and climatic change (Whitmee et al.,
2015).
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This chapter examines community perceptions of violence and crime in solid waste
management (SWM) in Nairobi and Mombasa. Violence and crime are common features
associated with solid waste management across countries (D’Amato et al., 2015; D’Amato &
Zoli, 2012). This is mostly as a result of competition among service providers and workers at
dumpsites for ownership (Gumbihi, 2013). Violence in this context refers to both physical and
non-physical actions such as coercion and/or control, while crime refers to acts considered
illegal under the laws of a country and may not necessarily involve violence (Davis, 2012).
There is a paucity of evidence on the relationship between violence/crime and SWM especially
in the developing country context. However, few studies mostly in developed countries
have documented the relationship between violence and crime and SWM (D’Amato et al.,
2015; D’Amato & Zoli, 2012). For example, in ltaly, the mafia are known to collude with local
institutions to control waste markets (D’Amato et al., 2015). Consequently, legal forms of
waste disposal and socially preferable management options are often undermined (D’Amato
et al.,, 2015). In the analysis of the role of the mafia in the waste cycle, D’Amato & Zoli
(2012) conclude that under certain circumstances, a criminal organization operating in the
waste management cycle and extracting rents through socially harmful extortion might lead
to higher levels of production and lower levels of enforcement. Thus, the role of organized
crime within local municipalities is a strong obstacle to achieving better waste management.

The discussion in the preceding paragraph can also be applied to Kenya, where the
evolution of violence and crime in SWM in Nairobi can be traced to the inability of the city
government to effectively manage the waste produced and limited capacity of medium-to-
large private collectors to significantly contribute to SW collection (Allison & von Blottnitz,
2010; Mazzanti & Montini, 2014; Peters, 1998). This has resulted in the emergence of
small private collectors and entities that operate in an environment of unregulated open
competition, with rivalry among these collectors being the order of the day (Kantai, 2000).
The competition for clientele and control of the SWM business has created a situation where
service providers arm cartels to protect their interests (Gumbihi, 2013). The situation creates
a fertile ground for violent clashes among cartels and also other interested groups, especially
at the Nairobi’s official dumpsite (Dandora Dumpsite), which sometimes results in deaths
(Kantai, 2000; Leigh, 2012). The dumpsite also provides a safe haven for gun-toting criminals
who operate from the site, using it as a hiding place and strategizing point for crime (Leigh,
2012). This chapter presents findings on community perceptions of violence and crime as
they relate to SWM.
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Table 5.1 presents results of community perceptions of violence and crime/conflict as they
relate to SWM. The results showed that the proportion of study participants in Nairobi that had
heard about cartels was higher in Korogocho/Dandora (52%) than Saika (17%) or Makadara
(48%). The results for Korogocho/Dandora are not unexpected because these locations
border the Dandora dumpsite where the cartels operate. However, it would be expected
that respondents in Saika, which borders Korogocho/Dandora, would be more aware of the
existence of cartels than Makadara. The results for Makadara suggest that, being a formal
settlement, it is likely to have more educated people who are familiar with the term through
reading newspapers or hearing it in news. In addition, Makadara is located in a region of
the city characterised by cartels/gangs and therefore respondents may have had first-hand
experiences with these. In Mombasa, only 9% of the respondents in Bamburi and 11% in
Kisauni indicated that they had heard of cartels. The finding may suggest that cartelism as it
relates to SWM is not a common practice in these settings.
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Table 5.1: Community perceptions about crime and conflict in SWM

Korogocho/
Dandora

Heard about cartels in SWM?
Yes 52.1
No 47.9
N 805
Community experienced crime/conflict
Yes 61.6
No 38.4
N 419
Types of crime/conflict experienced
Fights 19.1
Disputes 15.4
Rape/defilements 3.2
Killings 3.6
Robbery 50.8
Destruction of property 0.5
Other 7.4
N 283
Primary victims of the crime/conflicts
Community leaders 1.8
County authority staff 0.0
Women 28.6
Children 2.4
Waste pickers 6.4
Other 60.8
N 283
Effects of cartels*
Insecurity 86.9
lllegal dump sites 46.5
Littering 50.5
Better garbage collection 4.7
Other 13.0
N 806
* Multiple responses

Nairobi
Saika Makadara
16.6 48.0
83.4 52.0
196 157
59.6 26.5
40.4 73.5
32 78
9.9 144
5.1 27.2
0.0 5.9
5.1 0.0
50.3 45,5
0.0 0.0
29.6 7.0
24 22
0.0 15.0
0.0 0.0
36.6 5.9
4.0 0.0
0.0 0.0
59.4 79.1
24 22
69.4 76.4
7.0 54.1
30.3 59.8
3.2 42
3.2 31.0
196 157
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Total

45.5
54.5
1,158

57.1
429
529

18.1
15.2
3.1
85
50.5
0.4
9.1
329

2.3
0.0
28.0
2.4
5:5
61.7
329

84.5
45.0
50.4
4.6
14.6
1,159

Bamburi

9.3
90.7
518

29.0
71.0
51

4.5
22.1
2.2
0.0
38.8
0.0
32.4
31

0.0
3.8
443
4.3
3.0
445
29

72.9
43.8
48.8
14.4
1.5
518

Mombasa

Kisauni

10.5
89.5
719

3518
64.5
76

7.2
8.8
0.0
3.0
78.0
0.0
3.0
27

0.0
0.0
38.5
1.1
0.0
50.4
27

89.7
442
32.3
7.9
1.2
719

Total

9.9
90.1
1,237

32.8
67.2
127

5.7
16.0
1.2

14
56.8
0.0
18.9
58

0.0
2.0
415
7.6
1.6
47.3
56

82.8
44.0
39.0
10.6
1.3
1,237




Regarding the experience of crime and conflict in Nairobi, higher proportions of respondents
in Korogocho/Dandora (62%) and Saika (60%) than in Makadara (27%) reported that their
communities had experienced crime/conflict (Table 5.1). The high prevalence of crime and
conflict in Korogocho/Dandora is not surprising given their proximity to the dumpsite. The same
applies to Saika, which borders Korogocho/Dandora. In the qualitative interviews, respondents
attributed conflict to competition among SWM players. For example, they indicated that in
Nairobi, numerous groups are undertaking garbage collection activities as a source of income,
which triggers competition among multiple formal and informal actors over the control of waste.
This usually degenerates into conflicts and violence as people jostle to fill up the gaps in SWM
services. Respondents from cartel groups reported the use of violence to takeover SWM
operations:

“l won’t say crime but rather confiict. This is to say that waste here is like gold, it is the source
of income closest to us which helps us not to engage in crime and that’s why | say ‘conflict’
because you will get where there was someone who controlled all the income arising from
the waste and now there are other youths who are jobless and see the opportunity which
can only be realized by getting rid of the other person. So conflicts have been there especially
those to do with boundaries.” (IDI, Cartel representative)

Criminal activities in SWM especially at dumpsites have previously been reported. For
example, competition among waste service providers for business at the Dandora dumpsite
created a situation where cartels were armed to protect the interest of service providers
(Gumbihi , 2013). Unsurprisingly, most reports of crime and violence in relation to SWM in
Nairobi are within the Dandora dumpsite. However, in Mombasa, a lower proportion (29%) of
respondents in Bamburi (where the official dumpsite is located) than in Kisauni (36%) reported
that their community experienced crime/conflict during the period preceding the survey. The
high proportion in Kisauni relative to Bamburi suggests that crime/conflict as it relates to SWM
in Mombasa is not limited to communities bordering dumpsites. The low prevalence of reported
crime may be due to the less attractive location of the Mwakirunge dumpsite that makes waste
disposal at the site difficult and is therefore not attractive to cartels. On the other hand, the
proximity of the Voice of Kenya (VOK) transfer station to the city center and the presence of
regular security officers may act as a deterrent to anyone intending to use this as an operating
base.

In relation to type of crime/conflict the community had experienced, armed robbery was the
most commonly reported crime across sites in Nairobi although it was highest in Korogocho/
Dandora (51%) and Saika (50%) and lowest in Makadara (46%; Table 5.1). This was followed
by fights and disputes, with these forms of crime being reported more in Makadara (14% for
fights and 27 % for disputes) than in other sites in the city. The high prevalence of armed robbery
in Korogocho/Dandora and Saika may be attributed to the nature of the settlements (low
income), which are fertile ground for breeding of criminals (Kantai, 2000; Leigh, 2012). Another
plausible explanation is the proximity of these locations to the Dandora dumpsite, which has
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been reported as a site for crime/conflict (Kantai, 2000; Leigh, 2012). In Mombasa, a lower
proportion of those in Bamburi (38%) than in Kisauni (78%) reported armed robbery as a type
of crime their community experienced. Regarding the perpetrators of armed robberies in the
city, representatives of youth waste collectors in the VOK area in Mombasa city reported that
the crimes were often committed by other people, but waste pickers were usually the target
of security officers.

“If you are attacked and robbed, it is not the waste pickers but some other people who
may have followed you. And since you are fearing, if there is crime around VVOK, policemen
would ask you where you have been robbed from and then you say VOK, the waste
pickers will be in trouble.” (FGD, Youth collectors, Mombasa)

The above sentiment could be attributed to the generally negative view people have about
waste pickers. They are looked down upon by both the community members and government
officials. The waste pickers noted that they are often perceived as criminals. These sentiments
were expressed by FGD participants at the Mwakirunge dumpsite in Bamburi.

“We are being looked down upon that we are waste pickers and maybe we have lost our
future life and therefore we are seen as useless. But it's not our wish, it is part of life and
once we get some good job we will not stay here.” (FGD, waste pickers, Mwakirunge)

Disputes constituted 22% of forms of crime/conflict reported by communities in Kisauni.
High unemployment among the youth was identified as an important factor contributing to
crime in the two study sites in Mombasa, with strangers being the usual target of criminals.

“We can’t tell because most of the time, they say they don’t have jobs. Lack of employment
is their main excuse. If you happen to meet about ten of them walking, they have knives.
Once they spot an unfamiliar person they pounce on him/her even if it is during the day.
For example, this madam here, if she happens to go round the town, they will notice her.
But, for example, a person like me who is well known to them can’t be robbed, such a
stupid thing.” (KIl Mombasa)

Regarding primary victims of crime/conflicts in SWM, higher proportions of respondents
in Saika (37%) and Korogocho/Dandora (29%) than in Makadara (6%) mentioned women.
In Mombasa, a higher proportion of respondents in Bamburi (44%) than in Kisauni (39%)
indicated that women were the primary victims of crime/conflicts. This is consistent with
evidence of vulnerability of women to crime in SWM in other settings (Jerie, 2011).

Participants reported three negative effects of cartel activities on SWM: insecurity, creation
of illegal dumpsites and littering of the environment. In Nairobi, the proportion reporting that
insecurity was a major effect of cartelism was highest in Korogocho/Dandora (87%) and
lowest in Saika (69%). Creation of illegal dumpsites was also identified as an effect of cartel
activities, although this was more commonly reported in Makadara (54%) than in Korogocho/
Dandora (47%) or in Saika (7%). Respondents also associated cartel activities with littering of
the environment, again with the phenomenon being more commonly reported in Makadara
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(60%) than in Korogocho/Dandora (51%) or in Saika (30%). Qualitative interviews (FGDs)
showed that residents of Korogocho/Dandora and Makadara viewed waste pickers as
key actors in SWM. The same positive sentiments were expressed by key informants from
institutions engaged with waste pickers. However, a contrary view was held by a government
official who considered waste pickers not so important actors in SWM. Similar negative views
were held by FGD participants from formal settlements in Nairobi.

In Mombasa, a lower proportion of respondents in Bamburi (73%) than in Kisauni (90%)
reported insecurity as an effect of cartel activities (Table 5.1). The proportion reporting creation
of illegal dumpsites in Bamburi was similar to that of Kisauni (44% in each case). Similar
sentiments were expressed by participants in the qualitative interviews.

“Yes, waste pickers, are the biggest problem! Instead of keeping the place clean, the
waste pickers even make it worse because they remove the stuff from there; they create
another dumpsite of their own.” (KIl Mombasa)

The proportion of respondents that reported littering of the environment as a negative effect
of cartel activities was higher in Bamburi (49%) than in Kisauni (32%; Table 5.1). However,
some respondents identified positive effects of cartel activities in the city. For example, 14%
of respondents in Bamburi and 8% of those in Kisauni indicated that the activities of cartels
resulted in better garbage collection.

This chapter examined community perceptions of crime and conflict in relation to SWM. The
results showed that in Nairobi, respondents who were aware of cartel activities were mostly
from the communities bordering the Dandora dumpsite. However, in Mombasa, very few
participants indicated that they had heard of the term cartel. Majority of the respondents
in Nairobi who reported that their community experienced crime and conflict were from
Korogocho/Dandora and Saika communities, which are located near the dumpsite. In
contrast, in Mombasa, the community located in the environs of the official dumpsite reported
lower levels of crime and conflict compared with that located farther away from it. Armed
robbery was the mostly commonly reported form of crime in Korogocho/Dandora and Saika
communities. In Mombasa, more than three quarters of respondents in Kisauni indicated that
armed robbery was a major problem in their community. In both cities, women were identified
as the primary victims of crime and conflict. In addition, insecurity was reported as a major
effect of cartel activities in both cities and across all locations.
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Solid waste management especially in Nairobi and Mombasa and in other major urban
centres in Kenya has received attention due to the deplorable condition of dumpsites in
these cities and the attendant environmental and human health effects (Kimani, 2007). The
country has always relied on open dumps as waste disposal sites and in many of the urban
centres, these dumpsites have become eye-sores and indeed pose risks to people living in
close proximity to them. This chapter assesses stakeholder voices on what needs to be done
to improve the state of SWM in the study cities. The data are from qualitative work conducted
in the cities among community members, waste pickers, waste collectors and transporters,
bilateral agencies, NGOs, CSO/CBOs and among local authority officials. The results are
presented by source of information.

The results from the qualitative enquiry indicate a convergence of views regarding some of
the steps that need to be taken to improve the state of SWM in the two cities.

[t was evident from the data that lack of awareness among residents of the two cities was
a main cause of poor SWM. For instance, people seemed unaware of the need to keep the
environment free of litter and instead, there was indiscriminate dumping within residential
areas. Thus, community members, waste collection groups, waste pickers as well as other
stakeholders felt that residents needed to be educated on the effects of waste on health,
their roles in proper SWM including waste reduction, reuse and recycling of materials with the
latter seen to not only address issues of poor waste management but also increase incomes
especially among waste pickers.

“We need civic education and call people from different sectors and create awareness
among people on the benefits of proper waste management.”[Kll, Community leader,
Mombasa]

“...youth engaging in proper waste management and recycling, giving them the proper
tools... and linking them to the proper markets and the other areas... Then | believe it
can help improve the status of waste [management] in especially our community and our
urban areas...” [IDI, NGO officer, Nairobi].
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Among informal collection groups, there was an expressed need to have better equipment to
improve their service delivery to the households they serve, as well as to transport the waste
to the designated dumpsites. Besides equipment, there was also the need for protective
gear to avert adverse effects of solid waste on their health. They also called for support from
county governments who should view their roles as complementary rather than a hindrance
to the achievement of better solid waste management. Given the important gap that informal
waste collectors bridge (Gunsilius, 2010) especially in the informal settlements, their concerns
should be given due consideration by concerned officials. In addition, there was a call for
county authorities to invest in equipment needed for efficient waste collection.

This is because Mombasa County is aware of the population of the county. And within
their yearly budget, what needs to be in place is already in their budget. So for them,
saying that they don’t have equipment is not enough excuse since we are paying taxes!
Where does it go to? Yes, where does it go to? [FGD, Informal Recycler, Mombasa]

Being the repositories of waste from cities, dumpsites are important facilities with far-reaching
public health implications. Their siting and accessibility are therefore important considerations
that need to be taken into account as they could make or break a city’s solid waste management
system. Study participants viewed the municipal dumpsites in both Nairobi and Mombasa
as inaccessible especially during the rainy season. This is because in Nairobi, the Dandora
dumpsite is full and vehicles delivering waste do not venture into the interior of the site due to
unstable waste that poses the risk of vehicles sinking. Waste transporters therefore resort to
dumping garbage on the access roads, making it hard for vehicles to access the dumpsite.
Participants expressed need for the access roads to be cleared of garbage that has been
dumped there to avoid the proliferation of illegal dumpsites all over the city. In Mombasa, the
official dumpsite is located far away from the city centre with unpaved roads that are unusable
in the rainy season. Participants therefore suggested that the roads be paved, or alternatively,
the dumpsites be decentralized to ensure that each division has one instead of relying on one
central dumpsite that was hardly used due to difficulties with access.

“... So issues of planning plus the road to Mwakirunge is impassable when it rains and
other trucks just dump on the road...” [Kll, NGO representative, Mombasa]

There were suggestions, especially from civil society organizations (CSOs) and non-
governmental organizations (NGOs) working in informal areas of Nairobi, for stronger
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partnerships between the county government and these groups as well as with community-
based organizations (CBOs) providing waste collection services to residents in under-served
areas.

“So what we’re saying is that partnership is key in all these things and the county
government really needs to embrace that particular aspect and not necessarily be averse
to it because the sense | get is that much as there are a few good things happening
maybe in the county government but they’ve still not been able to be at a point where
they see the value of partnership and how that can actually compliment their work. When
you go for partnership they think that you have come to snoop around and see what the
problem is. Instead of looking at you as somebody who can assist or compliment their
work, they think that you’ve come to cause trouble, we’ve come to pick information which
then you’ll use against them. So we need to address that aspect of partnership...” [IDI,
CSO Officer, Nairobi]

Interviews with representatives from the county governments in the two cities were conducted
to elicit their views on various issues of SWM. In addition, interviews were conducted with
officers from a bilateral agency that has keen interest in proper waste management in the
country. Key among the issues explored was the way forward for the two cities to implement
a proper solid waste management system.

City Planning

The findings indicated that policy considerations needed to be given priority, especially with
regard to land use and city planning to ensure proper siting of landfills/dumpsites.

“... In the future in order, in terms of ... planning in land-use.... before land-use, we have to
think about like...development control policy, so, we have to have proper project; proper
land-use and proper urban planning” [Kll, Bilateral Agency]

Plastic bag ban

Participants were of the opinion that there is need for an immediate ban on plastic bags that
have contributed to much misery in both cities due to clogging of drains, leading to floods.

“...but if the government is being played, played by the guys who are running the plastics
factories and they keep on supplying them to supermarkets we will be having the same
problems. So we must.... the government must come out and eliminate the use of plastics,
we will survive, you know? For a sustainable development we will survive but if we cannot
do that one, we are just uttering words, nothing happens.” [Kll, County official, Nairobi]
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Harmonize agency roles and rework existing policies

There were views that the county government and the National Environment Management
Agency (NEMA) had roles that needed to be harmonized/synchronized. For example, the
licensing of solid waste collectors was apparently in the hands of both NEMA and the county
government. This has the potential to negatively impact solid waste management as licensees
may find it tedious and expensive. Also there were out-of-sync roles such as approval by
some county departments that happened before the environmental impact assessments
(EIA); yet the EIA should ideally accompany any application for approval of projects in the city.
In addition, it was felt that there was need to look at the policies that exist and address the
gaps therein. For example, participants were of the view that the Public Health Act needed to
be customized to serve the devolved system of government; move away from an enforcement
outlook; address missing gaps such as public education; and mandate relevant officers with
duties that fit their expertise. Participants reported that addressing these gaps would lead to
better policy whose implementation would contribute to better health for all.

Resources at dumpsite

There were concerns about resources available at the Nairobi dumpsite to ensure better
management of the site. The resources include equipment for handling garbage, and human
resources to manage the site. It emerged that the dumpsite lacked adequate human resources
to ensure efficient day-to-day running of the site.

“...s0 we walked all the way but there are issues in that dumpsite that needed to be
addressed. One, the capacity in terms of human resource that is there to deal with the day
to day business of the dumpsite is dying.” [Kll, County official, Nairobi]

The declining number of waste handling vehicles that the two cities own and operate was
cited as a major issue that is affecting the way waste is handled.

“At least we need, | can talk of the collection trucks. The least the county can have we can
talk of 85 trucks so that we can talk of every ward having at least a garbage truck; that can
be our starting point, just to make sure every ward has a garbage collection truck...but
now we have only 43 trucks.” [Kll, County official, Nairobi]

Following up on agreements made with private providers of SWM services

One other factor that participants felt required some re-thinking is the privatization of waste
collection services in Nairobi, which they attributed to the poor waste management. This
was associated with the private providers’ inability to offer optimal services as was previously
the case when the county was in charge of the services. Others felt that the county needed
to strictly follow the guidelines they have set for engaging private providers so that they can
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provide services as expected. It was noted that the county’s failure to be strict with the
minimum requirements of a service provider — for example, the kind of trucks that collect
and transport waste — was contributing to poor SWM as providers did not have the requisite
number and type of trucks.

Waste separation at source

There was concern over the continued dumping of mixed waste streams with no attempt to
separate at source. Although this was not a popular option among waste pickers who were
concerned that waste separation would rob them of their incomes, local authority officials
and bilateral agency officers felt this was a necessary step towards improving the solid waste
management situation in the country. It emerged that there was a pilot study on the feasibility
of waste separation at the household level, an approach that was reported to be welcomed
by many but that has not been rolled out to the entire city.

“...And before even we go and tell them to separate, we need to go and sort our house;
you are not separating and taking them to Dandora dumpsite. You are separating and
taking them to an organized disposal site, isn’t it? So | think the county needs to put its
house in order first and teach Nairobians, | think Nairobians are tired, they are ready, and
they want to move. Nairobians now want to move to the next level, they don’t want to
just dispose. People are ready, | mean, you only need to start with the middle income
who are the majority, and they will be able to separate the plastics, the papers and the
e-waste. But they cannot do that if we’re all picking the three of them [separated waste]
and dumping them in Dandora.” [Kll, County officer, Nairobi]

Dealing with cartels

Participants reported that cartels in different aspects of SWM were hindering proper waste
management in Nairobi. There emerged two types of cartels operating in the SWM sector: the
‘white collar’ cartels that operate at the county office charged with awarding tenders to private
operators to collect, transport and dispose solid waste. These are said to wield influence
on who is given these contracts regardless of their meeting the minimum requirements for
providers. The second type of cartels identified are the ‘blue collar’ cartels that mainly operate
at the dumpsite, where they have gained control over disposal of waste. Officials felt that the
county needed to be strict on the contracting process so that only qualified service providers
were awarded contracts. In addition, the county needed to gain control over the areas where
the ‘blue collar’ cartels have infiltrated (such as the Dandora dumpsite), leading to poor SWM.

“These guys [cartels] are a problem to us, because for sure even at the final disposal site
[Dandora] in fact we are where we are because the county does not own that place. It's
being owned by other guys.” [Kll, County officer, Nairobi]
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Informants pointed out that the county government was in the process of ensuring they
gain control over the dumpsite by fencing it, ostensibly to keep the cartels out, and it remains
to be seen how this step will ensure the activities of these groups are controlled.

Adoption of technology for proper SWM

Participants felt that there was need for the Nairobi County government to invest in the latest
technologies to safely handle waste and move away from open dumpsites. It emerged that
staff from the relevant unit had been trained on some of the safe approaches to waste disposal
being used in other countries. What was remaining on the part of the county was to adopt the
approaches by allocating the necessary resources for implementation, including identifying an
appropriate site.

“... when you embrace technology, when you embrace safe measures, when you move
forward like cities in Japan... you live with it, you know everything is used other than of
course the e-waste. The ones that cannot be converted are the only ones they destroy.
Plastic is the one that makes tires, whatever, it's the one that makes clothes that they
wear. It can be applied in Kenya, but | think we need to do a lot of community mobilization,
citizen knowledge, citizens need a lot of knowledge.” [KIl County officer, Nairobi]

There were overlaps in the opinions of informants from the local authority and those
of community members, waste collectors, waste pickers and representative NGOs/CBOs
working in low-income settings. For example, local authority officials pointed out the need to
create awareness to avoid littering and dumping of waste in illegal dumps besides rehabilitating
roads leading to the dumpsites.

This chapter presented the opinions of various stakeholders in the SWM sector on what
needs to be done to ensure proper waste management in the two cities. The stakeholders
raised various issues that the two counties need to address if they are to improve the state
of SWM in the cities. For example, creation of awareness on proper waste management
practices, investing in proper infrastructure such as access roads to the dumpsites, adoption
of technology to safely manage waste as well as dealing with cartels that hinder proper SWM,
were some of the actions that were suggested.
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This report presented findings from a study that assessed solid waste management practices
in Nairobi and Mombasa as well as the perceptions of health-related risks associated with
such practices. In addition, the study explored the perceptions of various stakeholders
regarding the existing practices around solid waste management and what needs to be done
to improve the situation. This chapter provides a summary of the study’s findings and the
recommendations for policy and programmatic actions.

Majority of the households surveyed were male-headed, with about a third of household
members being aged below 15 years except in Makadara, Nairobi where there were more
older people compared with other sites. Only 9% of households primarily exposed to the
Dandora dumpsite in Nairobi (those living in Korogocho/Dandora settlements) owned or co-
owned their dwellings, while it was much higher in Makadara (33%). In Mombasa, 37% of
households in Bamburi and 23% of those in Kisauni owned or co-owned their dwelling units.
Public water taps and water vendors were the most common sources of water in the study
communities. Informal employment was the dominant source of income in the two cities,
while involvement in waste collection and scavenging accounted for less than 1% of the
income-generating activities.

There were city-level differences in waste storage, collection and disposal practices, with
more households in Nairobi using plastic bags for storage compared to those in Mombasa.
Common collection points within residential areas were reported more in Mombasa than in
Nairobi. Household waste collection services were not reaching all households, with 24%
and 46% of households in Nairobi and Mombasa, respectively, reporting not getting any
services at all. SWM service provision was dominated by private providers which comprised
private companies and community-based organizations, while county government providers
only accounted for less than 1%. Even among those receiving collection services, it emerged
that they at times resorted to other alternatives such as burning of waste or illegal dumping.
Disposal of toxic and electronic waste remains a challenge in both cities as these waste
streams are mixed with household waste. Majority of households reported having taken no
measures to reduce waste. Moreover, although majority of respondents had heard about
recycling and composting as ways of reducing waste, very few households were involved in
recycling and composting. Most respondents expressed willingness to separate household
waste, which presents an opportunity for county authorities to implement waste separation
programmes at source. The strategy was, however, not readily acceptable among waste
pickers, who believed that it could jeopardise their source of livelihood. Participants felt that
the existing SWM system was inefficient, with disposal in open dumpsites being one of the
major challenges.

A higher proportion of respondents in Mombasa compared with Nairobi felt that there was
no risk to health or environment associated with poor SWM. However, those acknowledging
the existence of such risks mentioned a range of consequences including fires, air and water
pollution, dirty environment as well as flooding. Majority of these respondents felt their health
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was at moderate to high risk due to exposure to poor SWM, with the majority mentioning
that children were the most affected. Participants identified several pathways through which
poor SWM affected health/environment including unpleasant smell, contamination of water
and smoke. In both cities, a small proportion of respondents indicated they had experienced
a health issue related to SWM in the past 12 months, with the proportion being highest in
Korogocho/Dandora, which is located near the municipal dumpsite in Nairobi. At the individual
level, diarrheal diseases were the most reported illnesses associated with poor SWM followed
by malaria and respiratory illnesses. In spite of the prevailing risks associated with poor SWM,
most participants reported that their communities were unable to adress the risks (71.2% and
66.4% in Nairobi and Mombasa, respectively). The most commonly mentioned reasons for
inability to address the risks were ignorance, poverty, lack of government support, and lack of
unity and coordination within the communities.

The presence of crime and conflict across the SWM chain can have negative impacts
on service delivery and public health. The presence of cartels was reported in Nairobi, and
this was viewed as contributing to the poor state of SMW in the city. Residents of areas near
the Dandora dumpsite were more likely to report having heard about cartels in the SWM
sector and experiencing crime/conflict than those from other sites. Robbery was the most
common criminal act experienced in the communities. In contrast, only a small proportion
of respondents in Mombasa reported having heard about cartels. Qualitative data indicate
that there are both ‘white’ and ‘blue’ collar cartels in the sector, with the most visible being
those at the dumpsite who are often associated with violence and criminal acts. Participants
suggested a range of actions to safely contain and dispose of waste, including creation of
awareness among Kenyans, addressing the issue of cartels that continue to hinder service
delivery, waste separation at source, taking advantage of communities’ willingess to separate
waste, and adoption of technology to better manage waste.

Several recommendations arise from these findings. First, there is need to increase service
provision in the cities to reach those not getting any waste collection services. This could be
an opportunity for county governments to provide collection services, since these unreached
households are likely unable to afford the fees levied by private collectors. In relation to waste
reduction, there is an opportunity for governments in the counties to sensitize the populace on
what can be done and to encourage them to fully take part in programmes aimed at reducing
waste such as recycling, re-use and composting, which should be easier if communities are
encouraged to embrace waste separation at source, something they expressed willingness
to do.

Third, there is need for concerned authorities to improve the state of SWM in the cities to
offset the negative impacts on health, which should be done in collaboration with communities
who are important stakeholders in the SWM chain. Fourth, the shift from open dumpsites to
better alternatives is warranted given the dangers and inefficiencies associated with such
sites. There is also a need to address the issue of cartels within the SWM service chain as
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they were identified among the drivers of poor SWM. This should go hand in hand with further
investigation into the crime and conflict and SWM nexus and how the various group interests
come to play. This would provide valuable information in search of pathways to addressing
the challenge this poses to SWM.
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AFRICAN POPULATION AND HEALTH RESEARCH CENTER
URBAN RISK AFRICA PROJECT
HOUSEHOLD SURVEY ON SOLID WASTE MANAGEMENT

1.0 BACKGROUND
1.1 CITY NAME AND CODE (NRB=01; MSA=02 DKR=03) I:I:I
1.2 LOCATION NAME AND CODE T
1.3 SUB-LOCATION NAME AND CODE 1]
14 EA NAME AND CODE CT T 11
15 HOUSEHOLD NUMBER CT 11
1.6 HOUSEHOLD ID NN EEN
1.7 HOUSEHOLD HEAD NAME
18 STARTTME (LT 11
1.9 FIELD WORKER'S CODE EE]:I:'
1.10 DATE OF INTERVIEW [T T T T [T 11
INTRODUCTION AND CONSENT
Hello, my name is and | work with the African Population and Health Research Centre.
We are conducting a suney in the city of Nairobi/Mombasa to understand the state of solid waste management in different
communities.We shall be speaking to households, community leaders and players in waste management to understand the risks
that arise from the current waste management practices within the city, how people living in various communities address the
risks they face and what challenges they face in the process. The information will be useful for city planners and community
members who can use it to inform decisions regarding the handling of solid waste from households, industries and other
institutions.
Your participation in this study is voluntary and if at any point you decide to discontinue your participation, you are free to do
s0. You or members of your household will not be penalized in any way if you choose not to participate. The information you
give will be kept secret and none of your names shall be used in any reports. There are no direct financial benefits to you or
members of your household, however the information you provide will be useful in informing policy and practice on solid waste
management. This inteniew is not expected to cause you any harm and if you feel uncomfortable with certain questions, you
can choose not to answer. However, we hope that you will participate in this survey since your views are important. This
inteniew will take 45 minutes of your time.
1.11 Do you accept to participate in the study?  [1=YES; 2=NO; IF YES SKIP TO 1.13] El
1.12 IF THE RESPONDENT DOES NOT ACCEPT TO BE INTERVIEWED: Why don' you want to participate in
in this interiew?
1=Too busy/Do not have time; 2= Tired of Research; 3= Research not beneficial;
4= Not interested; 6=Other (specify)
Thank you for your time. [GO TO Q8.1]
1.13 IF THE RESPONDENT ACCEPTS TO BE INTERVIEWED: Thank you for agreeing to participate in this study.
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I'would like to ask you about people who live with you in your household in this community.
These are people you share common cooking arrangements with and who acknowledge a

common head of household. | will ask about their

income
activty and other general questions. | will list the names beginning with the head of the
househald.

PIL = Parent-in-Law;

SIL-Sister-in-law;

SWA-Swahili;

1.10 111 1.12 1.13 114 1.15 1.16 117 1.18 1.19 1.20 121
[IF AGED &
[F AGED 5 AND
YEARS [IF AGED | ABOVE] |[IF AGED &
AND What is the 15 AND Were AND What is the
ABOVE] |highest level that| [IF AGED | ABOVE] | youwas | ABOVE) MAIN
What is Has (NAME)) (NAME) 24 YEARS | Whatis {NAME) [ Is (NAME) [ income
(NAME'S) On what day, ewer altained? And AND (NAME'S) | imwolved in | currently | generating
relationship month and year | What is. attended what is the BELOW] curent income imolved in | activity that
to (NAME What is was (NAME) (NAME'S) | scheol? [IF| highestclass | Is (NAME) marital i an income (NAME)
Line OF HH (NAME'S) bom? ethnic NO SKIP completed at | cumently in | status? Is | activties | generating | is/has been
No. Name HEAD)? sex? (DOMMIYYYY) | group? | TOQ1.18] |  that leved? school? (NAME): [last month? | actimity? | involved in?
o1
—.
02
—=
03
|—
04
[R—
05
06
o7
qli1 q1.16 q1.18 q1.21
AUN- Aunt; SIS-Sister; Level 1-Never Married 01-Forml employment
BIL-Brother-in-kaw: SOL= Son-in-law: 0=None 2 i
BRO- Brother; STCStep child: I=Incomplete primary 3-Divorced 3-Own established business
CHD = Child: STP-Step parent: 2= Complete primary 4-Widowed 04-Own unestablished business
COU-Cousin; UNC=Uncle; 3-Secondary 5-Separated 05~Waste collector
CWF = Co-wife; UNK = Unknown relation; 4-Colkege/University 06=Waste scavenger
DIL = Daughter-n-hw; WIF = Wife: 7=Urban agriculture
GCH = Grand chikd: OTH = Other (specify ) q1.14 O8~Rural agriculture
GDP = Geand parent; KIK-Kikuyu; SOM=-Somali; 9-Other (Specify ) R )
HHH~Houschold bead; LUH-Luhya; TAFTaita;
HUS = Husband: LUOLuo: TAV=-Taveta;
NEP= Nephew; KAM-Kamba; MAS~Masai:
NIE-Nwece; MER-Meru; KAL-Kalenjin;
NRL = Not related: EMB-Erbu; OTH=Other (spec)____ )
PAR = Parent;

85

Knowledge



Urban

OE

ish
Knowledge

Solid Waste Management and Risks to Health in Urban Africa: A Study of Nairobi and Mombasa Cities in Kenya

2.0 HOUSEHOL_D CHARACTERISTICS
We are now going to discuss about where you get your drinking water, the nature of house you live in, and
the durable goods you have within your house. This information will help us in understanding the socio-economic
state of each household interviewed.
QUESTIONS & FILTERS CODING CATEGORIES SKIP
2.1 [For how long has your household lived in this YEARS
community? (ask about the duration for the household MONTHS
member who has lived there the longest) [IF LESS THAN 12 MONTHS ENTER IN MONTHS]
22 |What is the main source of your household's drinking Water sellersivendors ... ........ .. ....... 10
water? PIPED WATER
Pipedintodwelling ......_ ... ... ... "
Piped into compound/plot 12
Public tap/standpipe . ... ... .......... 13
WELL WATER
Well on residence/plot 21
Publicwell ... ... ... ... ... ... 22
SURFACE WATER
River/stream ... .. ... ... ......... 31
Pond/lake 32
Ranwater ... ... ... ...l 41
Bottledwater .. ... ... .. ... ... ........ 51
Other 96
(Specify)
23 |What kind of toilet facility do members of your FLUSH OR POUR FLUSH TOILET "
household usually use? TRADITIONAL PIT LATRINE . ... ... .......... 21
VENTILATED IMPROVED LATRINE .. ............ 22
FLUSHTRENCHTOILET ..................... 31
BUCKET TOLET  ........oeoiiniiannn.n 41
NOFACILITY/BUSH/FIELC . .. .................. 51
FLYINGTOILET . . ... ..o 61
OTHER 96
(Specify)
24 |Do you share this toilet facility with other households? Yes
No ...
25 [1= YES, 2= NO AND 8= DONT KNOW]
Does your
[CIRCLE THE APPROPRIATE RESPONSES] household
own any of the
following
[IF 2 or 8 SKIP TO THE NEXT ITEM] items?
Y N D
A wall clock? 1 2 8
A radio/cassette player? 1 2 8
A television? 1 2 8
A mobile telephone? 1 2 8
A refrigerator? 1 2 8
An electric/gas stove? 1 2 8
A car? 1 2 8
A motorcycle? 1 2 8
A bicycle? 1 2 8
Sofa set? 1 2 8
Table? 1 2 8
A flash light (with working batteries)? 1 2 8
Ki lamp with glass/l ? 1 2 8
Kerosene stove? 1 2 8
An electric iron 1 2 8
A charcoal iron 1 2 8
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QUESTIONS & FILTERS CODING CATEGORIES SKIP
26 |What type of fuel does your household mainly use ELECTRICITY . ...ttt 01
for cooking? LPGMNATURALGAS .. .. .. o0, 02
BDBAS ... -io-coociooceiacoice:es 03
KEROSENE . ... ..ot 04
COALLIGNITE . ... ...t . 05
CHARCOAL ..t 06
WOOD oottt 07
STRAW/SHRUBSIGRASS . ... ................. 08
AGRICULTURALCROP  ..................... 09
ANIMALDUNG . ...t 10
NO MEAL COOKED INHOUSEHOLD . .. ........... 11—»28
OTHER 96
(Specify)
2.7 |Where does your/this household do most of its Open airfoutside or small shed outside .. .. .. 01
cooking? Separate kitchen (distinctroom) ... . 02
Room also used for sleeping ... .. .. ... .03
Room used for other purposes . ... ...... ... 04
Other 96
(Specify)
2.8 |MAIN MATERIAL OF THE FLOOR NATURAL FLOOR
EARTHSAND .. .. ..................... "
RECORD OBSERVATION DUNG ..ottt 12
RUDIMENTARY FLOOR
WOODPLANKS ... ... ............. 21
PALWBAMBOO  ..................... 22
FINISHED FLOOR
PARQUET OR POLISHEDWOOD . ......... 3
VINYL ORASPHALTSTRIPS . ............. 32
CERAMICTILES  ...............ooounn 33
CEMENT . ... .. i 34
CARPET . ...t 35
OTHER 96
(Specify)
2.9 |MAIN MATERIAL OF THE ROOF GRASSITHATCH ... ... ... ... ... ... 01
PLASTIC SHEETS .. .. .. .. .02
RECORD OBSERVATION CARDBOARD SHEETS  ..................... 03
WOODITIMBER . .. ..ot 04
METALSHEETSTIN .. .. ..................... 05
IRON SHEET (CORRUGATED) . ... ....... 06
TES e o7
OTHER 96
(Specify)
2.10 [MAIN MATERIAL OF THE WALLS MUD .. 01
WOODITIMBER . .. ... o 02
RECORD OBSERVATION IRON SHEETS(MABATI) .. ........ .. ... . 03
BURNTBRICKS ... ... ..ooooiaiiiaaoa.. 04
STONE/QUARRY STONES ~ ................. 05
CONCRETEBLOCKS ~ ..................... 06
CARDBOARD SHEETS  ............... .07
CEMENTEDMUD .. ... .o, 08
CARTONPLASTIC .. .. ..ot 09
TINMETALSHEETS .. .. .. ... ......ooooooon.. 10
OTHER 96
(Specify)
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QUESTIONS & FILTERS CODING CATEGORIES SKIP
2.11 |DOES HOUSE HAVE VENTILATION Yes No
WINDOWS .. .. ... 1 2
DOORS  .......oviuinonannnn. 1 2
N 1 2
2.12 | Does your household own this structure (house, flat, OWNS .. 1
shack), do you rent it, or do you live here without pay? PAYSRENTLEASE ........... e 2
NO RENTWITH CONSENT OF OWNER .. ... .. ... 3
NORENT, SQUATTING ... ................ 4
OTHER 6
(Specify)
2.13 | Does your household own the land on which the OWNS 1
structure (house, flat, shack) sits? PAYSRENTALEASE .. ....................... 2
NO RENTWITH CONSENTOFOWNEI. . .. ... .. ... .. 3
NORENT, SQUATTING  ..................... 4
OTHER 6
(Specify)
3.0 SOLID WASTE STORAGE COLLECTION AND DISPOSAL
Now we are going to discuss about solid waste from your household and how it is handled from the time it is
produced 1o the time it is taken to the final disposal site.
3.1 |How does your h hold store the garbag Closed Container ......................... 01
generated in the house? OpenContainer .. ... .................... 02
Plasticbags ............ .. .. ............ 03
Pileintheyard ... ... ... ... .. 04
Common collection point outside plot ... ... 05
Other 96
(Specify)
Don'tKnow ... .. ... ... . ... ... ...... 98
3.2 |Does your household receive any garbage collection Yes ... 1
services? No . . .. 2 14— 31
3.2a |What type of garbage collection services does your Doortodoor ... .. .. ... . ... ... ... .. ... 1
household receive? Take to private pit/collection point ... ....... 2
Take to public pit/collection point ... .. .. ... 3
Other (Spec) 6
3.3 |Who are the providers of these services? City Council 1
Private companies .. ... ... ... ... ... 2
CBOs .. .. .. ... ... 3
Other 6
(Specify)
3.4 |How many times in a month does the collection of Number of times [:I:
garbage by the providers take place?
3.5 |What is the payment schedule for the garbage Percollection ... ... ... ... ... ... .. 1
collection services? Weekly ... ... ... 2
Monthly 3
Donm'tpay ... ... .. ... .. ... ... ..... 5 1—» 37
Other 6
(Specify)
3.6 |How much do you pay for these services? AMOUNT .. ... ............... I:EEE_’ 310
DONTKNOW .. ... ... ... ......... 998
3.7 |What are the reasons why you don't pay? Poorservice ... ... ... ... ... ... ..... 1
Can't afford feescharged .. ..... ... ... ... 2
Freeservice ... .. ... .. .. ... ... ..... 3
Other 8
(Specify)
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QUESTIONS & FILTERS CODING CATEGORIES SKIP
3.8 |How willing would you be to pay for the pick up of Veryunwilling ... . ... ... .. .. ... 1~ 3N
waste from your house? Somewhatunwiling ... ... .. .......... 2
Willing ... 3
Verywiling ... .. ... .. ... ... .. 4
3.9 |How much would you be willing to pay per month? Amount I:l:]:
3.10 |Are there times your household has been forced to Yes i 1
use other garbage disposal avenues? No SRR RS 2 ]__' 112
Don'tKnow ............................ 8
3.11 |Where does your household mostly dispose Garbage dump
garbage? Intheriver ... ..
/What other avenue does your household mostly On the road/rail
resort to? Indrainageftrench . .. .. . . B
Inprivatepits ... ... ... ... .. ...
In public pits
Vacant/abandoned
Buming ... .. ... .. 09
No designated place/allover ... ... ... .. 10
Other 96
(Speciy)
3.12 |What measures, if any, do you take to reduce the Yes No
amount of solid waste your household produces? Re-use items like bottles ete. .. .. .. 1 2
Use long life shopping baskets .. .. .. 1 2
Compost organic waste . ......... 1 2
Other
(Specify)
No measure taken ... ... ... ... 1 2
3.13 |How do you mainly dispose of toxic substances Together with othertrash ... ... ... ... ... 01
such as radio/torch L ies, paint and chemicals? Throw into pitlatrines . .._......... ... ..... 02
Dumpintherver ... .. ... .. .. ... .. ... .. 03
Throwonroadfrail . .......... .. ... .. ... 04
Other 06
(Specify)
Don'tKnow ... .. ... .. ... ... .. .. ... 98
3.14 |How do you mainly dispose of electronic equipment
such as broken mobile phones, radios, computers? Together withothertrash .. ... ... ... ... 01
Throw into pit latrines ... ... .. .. ... 02
Dumpintheriver ... .. ... ... ... .. ..... 03
Throwonroadfrail . ... .. .. ... ... ... ..... 04
Sellto scavengers ... ... ... ... ... 05
Giveaway  ............................ 06
Other 96
(Specify)
Dom'tKnow ........ ... . ............... 98
3.15 |Does your household routinely bum some of the Yes ... 1
household waste? No ... 2
3.16 |Would you say the following are problems faced by Yes No
people living in this community as concems waste? Buming of trash at dumpsite . . 1 2
Disposing toxic waste e.g. chemicals 1 2
llegal dumping of trash ... .. .. 1 2
[READ OUT OPTIONS] Littering the community .. .. ... .. 1 2
People dumping trash in others’ plots 1 2
Consuming food grown near dump ... 1 2
Other 1 2
(Specify)
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QUESTIONS & FILTERS CODING CATEGORIES SKIP

3.17 |Whose responsibility is it to keep the streats in Yes No
your community clean? Individual volunteers ... ... ... ... 1 2

Organised cleaning groups ... ....... 1 2
CityCouncil ... ... ... ... ....... 1 2
Nooneinparticular . .......... ... 1 2
Self ... 1 2
Other

(Specify)
Don't Know 1 2

3.18 |What happens to trash collected from the streets Yes No
in your community? Takentodumpsite  .............. 1 2

Bumed ... . .. ... . .. .. ... ... 1 2
Gathered & piled on the streets .. .. .. 1 2
Sold to scavengers . | 2
Nothing ... .. ... .. .. ........... 1 2
Don'tknow ... .. ... . ... ..... 1 2
Other (Spec)

3.19 | Do you notice any indiscriminate dumping in your Yes, frequently ... ... .. .. ... ... 1
neighborhood? Yes,onceinawhile ... ... .. .. ... ... 2

No . 3

3.20 |Is there a dumpsite (legal or not) in/near your Yes 1
community? No . .. 2 » 321

3.20a|Can the dumpsite be seen from your house? YeS e 1
(If living in fiats; ask if dumpsite can be seen from the NO ... 2
ground floor of the flat)

3.21 | Thinking about your neighborhood, how clean would
you say itis? Verydity ... ... ... ...l 1

Dity 2
Average .. ... ... .....i..ii...o... 3
Clean ... .. ... 4
Veryclean ... .. ... .. ... ... ........ 5
3.22 |Have you ever heard about recycling? Yes .. 1
No . 2 » 325
3.23 |Does any member of your household take part in Yes .. 1
recycling of waste produced in your community? No . 2 +—» 325
Yes No

3.24 |Which particular waste do you take for recycling? Paper ... . ... ... 1 2
Plastics ............ ... ... .. ... 1 2
Glass ... ... 1 2
Tinfmetal ..ol 1 2
Other

(Specify)

3.25 |[FW: CHECK Q3.12 IF COMPOSTING =2, ASK:] YeS . 1
Have you ever heard about composting? No . 2—» 327
[ELSE SKIP TO Q3.27]

3.26 | Do you or any member of your household compost Yes .. 1
any organic waste from your house? No .. .. 2

3.27 |In general, how willing would you be to separate Somewhatunwillng ... .. ... ... .. ... 1
waste from the rest of your household’s trash, if Veryunwilling  _............ ... ... .... 2
there was a program to compost/recycle it? Willing ... ...l 3

Verywiling ... .. ... . .............. 4
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QUESTIONS & FILTERS CODING CATEGORIES SKIP
3.28 |In your opinion, is there proper solid waste XS i 1
management in (NAME OF STUDY SITE)? No ...l 2
DontKnow ... ... .. ... .. ... 8
Yes No
3.29 |What are the challenges you see in the way the Inefficient collection 1 2
city's waste is managed? Lackofwastesorting .............. 1 2
No control over illegal dumps .. .. .. 1 2
No recyclingoptions . ...... ... ... 1 2
Lack of public education on waste mgt. 1 2
Lack of waste treatment ... ... ... 1 2
Unsafe disposal in open dumps .. .. .. 1 2
Other (Specify)
4.0 HEALTH CONCERNS RELATED TO SOLID WASTE
We are now going to talk about the health risks arising from exposure to poor solid waste management. We
shall also touch on experi you or bers of your household have gone through in the last 12 months.
4.1 (In your opinion, are there risks that people face from YeS .o 1
poor state of waste management? No ... 2
[IF NO OR REFUSED ANSWER Q4.3-4.5 THEN SKIP T0 5.1]
Yes No
4.2 (What are the daily risks that you think people in this Healthrisks .. ... . ... ... .. ... 1 2
community face from poor solid waste management? Fire risks 1 2
Dirty environment . ... ... ... ... ... 1 2
Flooding ...... ... ... ......... 1 2
Vermin P | 2
Pollution of riversiwater ... .. .. ... 1 2
Airpollution .. ... ... ..o ... 1 2
Other 1 2
(Specify)
4.3 |Do people in this community grow food using Yes il 1
compost made from waste at a dumpsite? No 2
DontKnow ... ... .. ... ... . ...... 8
4.4 |Do people in the community water food crops using YOS 1
water d of the dumpsite? No il 2
DontKnow ............ .. ... ........ 8
4.5 [In your opinion, to what degree would you say that Not contaminated atall . ... .. ... ... ... 1
the water used in this community is contaminated Somewhat contaminated ... ... .. ... ... 2
by solid waste? Very contaminated ... ... ... ..o L. 3
Unsure/Don't Know . 8
4.6 [Onascale of 1to 5 with 1 being no nsk at all Nonskatall ... . .. ... .. ... .. .. .. .. 1 48
and 5 being very high risk, how would you rate your Litlerisk .. ... .. ... ... 2
household’s health risk arising from solid waste? Moderaterisk .. ... ... ... .. 3
Highnsk . ... ... . .. ... ... .. ... ...... B
Veryhighrisk ... ... ... . ... ... .. 5
4.7 |In what way do you think your household is exposed Yes No
fo these risks? Smell ... 1 2
Smoke ......................... 1 2
Contaminated Water ... _..._... ... 1 2
Contaminated Food . ............. 1 2
Other
(Specify)
4.8 |Who in your community do you think is affected most Children . ... .. ... ... . ... 1
by poor solid waste management? Older persons 2
Adult Women 3
Adult Men 4
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QUESTIONS & FILTERS CODING CATEGORIES SKIP
4.9 |What health issues do people in this community get Yes No
due to poor solid waste management? 01 Cholera/Diarrhea .. ... ... .. .. .. 1 2
02 Chestproblems . ... ... .. .. 1 2
CIRCLE ALL THAT APPLY 03 Allergies 1 2
04 Skin problems .. ... ... .. ... ... 1 2
05 Asthma ... ... ... ... .. ... ...... 1 2
06 Heartproblems ... ... .. .. .. .. 1 2
07 Injuries (e.g.cuts,burns) ... ... ... 1 2
08 Blooddisorders .. ... .. .. .. .. .. 1 2
96 Other 1 2
(Specify)
Now | would like us to discuss about health issues you or s of your h hold
have experienced as a result to poor solid waste manag; it
4.10 a1 412 413
Have What health
you/has issue did
(NAME) | youw/(NAME)
experienced | experience?
ahealth |(PICK CODE
issue thatis | FROM q4.7)
related to  [[PICK MOST
poorwaste | RECENT [How did you find
management| ISSUE IF out the health What did
in the last 12 | HAD MORE |issue was related |you do when
months? | THAN ONE | to poor solid  |you/(NAME)
(1=Yes; IN 12 waste had the
Line No. Name 2=No: 8=DK)| MONTHS]. gement? | issue?
01
02
03
04
05
06
CODES
q4.12 q4.13
01=Health facility 96=0ther (specify) ) 01=Sought medical care
02=Pharmacy 02=Bought medicine
03=Community health worker 03=Sought prayers
04=Media 04=Petitioned leader
05=Neighbour 05=Nothing
96=0ther (specify) )
4.14 (In your opinion are you as a community able to Yes . 1
address the nsks posed by poor solid waste No .. 2
management? Don'tKnow . ... ... ... ... ........ 8
Yes No
4.15 |What has the community done/been doing to Public health education/awareness ... 1 2
reduce/avoid these risks? Organised regular clean-ups . ..... 1 2
Petitioned the local representatives ... 1 2
Nothingdone . ... ... . ... . .. .. 1 2
Other 1 2
(Specify)
4.16 | Do you think the actions taken by the community YOS . 1 5.1
are adequate in addressing the risks? No . .. 2
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QUESTIONS & FILTERS CODING CATEGORIES SKIP
417 |What do you think are the causes of this Yes No
community's inability to address these risks? Poverty .. ... .. ... ... ... ....... 1 2
Lack of Government support .. .... 1 2
Lack oflandtenure .. ... .. ... ... 1 2
Ignorance .. ... ... ... 1 2
Other 1 2
(Specify)
5.0 |[CRIME AND CONFLICT IN SWM
We are about to complete the interview. We will now discuss crime and conflict within the waste management
sector in this city. We shall discuss the experiences of community members of this crime/conflict
5.1 |Have you heard about involvement of cartels in the YOS . 1
city's solid waste sector? No ...... e 2 4 56
5.2 [Has this community experienced any crime/conflict Yes ...... e 1
arising from solid waste management? No .. . 2
5.3 |What tpye of crime/conflict has your community Fights 01
experienced? Disputes .. ... . ... .. ... 02
Rape/defilements .. ... ... ... ......... 03
Killings 04
Robbery .. .. .. e e ... 05
Destruction of property ... ........... 06
Other (Spec) 96
5.4 |Who are the primary victims of these crimes? Community Leaders .. ... ................ 01
CityCouncil staff .. ... . ... ... .. ......... 02
Women ...... e 03
Children 04
Scavengers ... ... 05
Other (Spec) 96
5.5 |What do you think are the effects of having cartels Yes No
involved in this sector? Insecurity .. ... .............. 1 2
lllegal dumpsites .. .. ... ... . ... o1 2
Littering ....... ... .. .. ......... 1 2
Better garbage collection ... .. ... 1 2
Other
(Specify)
56 |GEO COORDINATES OF THE HOUSE LAT: I:]— LT T =0T T 11
tone: [E]- [T T[T T 11
5.0 [RESPONDENT'S PARTICULARS AND OTHER INTERVIEW DETAILS
6.1 |FW: IS RESPONDENT REFERENCE PERSON NAMED IN 1.47 1=YES: 2=NO,IF1 GO TO 8.1
6.2 |What is your name?

7.0

OFFICE/FIELD CHECKER'S DETAILS

71

FIELD SUPERVISOR/TEAM LEADER'S CODE C T ]

8.0.

END OF INTERVIEW

8.1

I would like to thank you for taking your time to answer the questions that | asked you. As | said at the
beginning, the information you have given me will help a lot in understanding the state of solid waste management
in your community. Now we have come to the end of our discussions. Do you have any questions for me?

1=YES; 2= NO; [IF 2 SKIP TO Q8.3]
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FW:RECORD QUESTIONS AND COMMENTS RAISED BY RESPONDENT
FW: RECORD COMMENTS ABOUT THE INTERVIEW

RESULT OF INTERVIEW (CODESHEET A")

END TIME (24 HRS)
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Target: Community members aged 18 years and above, disaggregated by sex.

1. Which group are you representing and what is your role in the group? (Probe for youth,
women etc.).
2. What does the term proper waste management mean/imply?
a) Who are the players?
b) What are their roles?
c) How do we perceive the role of informal players such as scavengers?
3. Solid waste state in community:
a) At the household level: how is waste stored, collected and disposed? (Discuss on
who does the collection and disposal; where disposal is done etc.)
b) Are we satisfied with the services of waste management offered to households?
c) Who is responsible for general community cleanliness?
d) What would we say are people’s attitudes towards waste? (Probe for evolution of
waste management/practices in the city over the last say 3 decades. Has the role
of council changed? what has changed)

4. What are the challenges we have as a community in managing solid waste?

a) Probe: what has contributed to these challenges?

b) How are we as a community addressing these challenges?

c) Do we think our response to these challenges are sufficient?

d) What more needs to be done to manage waste?

5. Waste reduction- what does this mean to us? Discuss further on the following:

a) Recycling and re-use

b) Composting

c) Do we think households would be willing to separate household waste to enable
recycling and composting?

6. Overall, what is our opinion on waste management in the city as a whole?

a) Probe on indiscriminate dumping in different parts of the city.

b) Siting of dumpsites where is the ideal site? How about relocating current
dumpsites given their views on consequences of poor waste management? Probe
for location of formal and informal dumpsites)

c) People’s dependence on dumpsite for livelihood- how can this be changed given
the dangers of working on the dumpsite?
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What do we think are the consequences of having poor waste management?

a) (Group should discuss in detail each mentioned item. Probe as necessary)

b) How have these consequences manifested in our community?

c) Who would you say bears the greatest burden of these consequences (by age, sex)?
Any further suggestions regarding solid waste management?

Which group are you representing and what is your role in the group (by sex, life-course)
What does the term proper waste management mean/imply?
a) Who are the players in waste management? (Probe both community and city)
How do you perceive yourselves? How does the community perceive you?
How important is your role in the waste sector? Why do you think your role is important?
Do you interact with government and county officials and in what ways (probe for
approval/acceptance of their work, probe for work with provincial/police/enforcement
officials’” involvement).
What are the challenges we have as a city in managing solid waste?
a) Probe: what do we think has contributed to these challenges?
b) How can we tackle these challenges?
Discuss about dumpsites:
a) The state of dumpsites in the city including illegal dumpsites
b) Siting of dumpsites- where is the ideal site? How about relocating current dumpsites?
c) People’s dependence on dumpsites for livelihood- how can this be changed
given the dangers of working on the dumpsite? What else can you be engaged in?
Are there success stories among your colleagues? Discuss ways to formalize
your work.
d) What are your experiences of crime and conflict arising from cartels?

Waste reduction- what does this mean to us? Discuss further on the following:

a) Recycling and re-use

)  Composting

) Burning

) Do you think Nairobians would be willing to separate household waste to
enable recycling and composting?

Q O T
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How has working in the waste sector affected your health?

a) What health issues have arisen from this work? Discuss in detail major issues
(injuries, blood disorders, respiratory illnesses, heart problems, poisoning). (Probe
for the age sex burden of these illnesses)

b) Has the health of other members of your household/community been affected
too (especially young children who might accompany mothers to dumpsite and
members of scavengers’ households due to recovered items stored in compound)?
In what way?

c) How can the situation be improved? By whom?

d) Probe for issues like protective clothing; access to appropriate health care (on
site first aid, health facilities)

Any further suggestions on proper waste management?

Which group are you representing and what is your role in the group?(probe for youth,

women etc)

a) What specific activities of solid waste management are you involved in”?

b) Do you interact with government and county officials and in what ways (probe
for approval, probe for work with provincial/police/enforcement officials involvement)

Comment on the state of solid waste management in this city. Probe on people’s attitudes

towards waste.

a) Who are the players in the waste management sector in this city?

b) What are the roles of each of these players?

The things that we do can have both positive and negative impacts.

a) What are some of the positive impacts your work has on the solid waste
management sector? Probe on what gap(s) these cartels bridge in waste
management?

b) What are some of the negative effects your role has on the city’s waste management?

c) Probe on the cartel’s links to crime and violence at the dumpsite, (who is
usually involved, what triggers this, who are the targets)?

Overall, what is your opinion on waste management in the city as a whole?

a) Probe on physical location of dumpsites including illegal ones within the
settlements- how can we control their establishment?

b) Siting of dumpsites- where is the ideal site? How about relocating current dumpsite
given views on consequences of poor waste management?
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c) People’s dependence on dumpsite for livelihoods- how can this be changed
given the dangers of working on the dumpsite? What is your role in this change?
What else can you be engaged in? Can your business remain profitable if
these changes are implemented?

d) Current zoning in waste management- how do you fit in this new system?

Discuss the health consequences of poor waste management
a) How has working on the dumpsite impacted your health and the health of
your colleagues?
b) What have you done to avoid/reduce these effects?
c) How have other players such as scavengers, waste collectors, transporters
and communities nearby been affected? - discuss in-depth each
mentioned, probing on age-sex differences.
d) How can these effects be reduced/eliminated?
Any further suggestions regarding the way forward in proper waste management in
Nairobi and the country as a whole?

Please comment on the state of solid waste management in this community.

a) Probe on people’s attitudes towards waste.

b) Who are the players in your community’s waste management? (probe both
at community and city level)

c) What are their roles?

What challenges does your community face in managing solid waste?

e) Probe: what has contributed to these challenges”?

f)  How are we as a community addressing these challenges? (probe for good
case studies)

g) Do we think our responses to these challenges are sufficient?

h)  What more needs to be done to manage waste?

Overall, what is your opinion on waste management in the city as a whole?

a) Probe on physical location of dumpsites including illegal ones within the
settlement- how can we control illegal dumpsite establishment? As a leader can
you enforce some form of punishment to those involved in indiscriminate dumping?

b) Siting of dumpsites- where is the ideal site? How about relocating current dumpsite
given the effect on health?

c) People’s dependence on dumpsite for livelihoods- how can this be changed
given the dangers of working on the dumpsite? What is the role of local leadership
in this change?
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d) Probe on cartels and the crime and conflict associated with this?
e) Probe for evolution of waste management/practices in the city over the last
say 3 decades. Has the role of council changed? has the state deteriorated
Waste reduction- what does this mean to this community? Discuss further on the
following:
a) Recycling and re-use in the community
b) Composting in the community
c) How do you see local leaders like yourself contributing towards the zero waste
goal of the county?
Recently, the county government introduced a zoned system of waste collection. How
does this help or limit waste management in your community?

What are the health consequences of poor waste management?

a) How has this manifested in this community? Discuss in detail about each
mentioned consequence and any existing age-sex differences.

b) What is the community doing to address this?

c) Who beyond the community should be involved in addressing this and how
should they get involved?

What is your role in the County government in the SWM sector?

Who are the players in the waste management sector in the county?

a) What are the roles of each of these players? How do we see the role of
scavengers in this sector?

b) Probe for evolution of solid waste management/practices in the city over the last
say 3 decades. Has the role of council changed?

c) Comment on collection rates of waste in the last few years? (probe for decline
in collection rates of waste)

d) Discuss the current zoned waste collection system- the strengths and weaknesses”?

Please comment on existing SWM and health policies.

a) What are the strengths in the existing policies?

b) What are the weaknesses you see in these policies?

c) What is the progress we are making in re-shaping these policies?

What are the challenges we have as a county in managing solid waste?

a) Probe: what has contributed to these challenges?

b) How are we as a department addressing these challenges?
c) Do we think our current and planned responses to these challenges are sufficient?
d) What more needs to be done to properly manage the city’s waste?
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10.

What initiatives/programmes have been initiated at the City level between the County and
other bilateral partners in the last few years in relation to safe waste disposal technologies?
What has constrained the county in adopting safe waste disposal technologies despite
bilateral partners willing to support the county?
a) Whatis the status of such initiatives (probe for who was involved challenges/progress)
) Are there specific constraints?
) How is the county government addressing these constraints?
) Does the department have requisite skills mix to address these constraints
and adopt and maintain the new technologies?
e) Probe on resources — financial, mechanical, skills etc.
Various reports have highlighted the health consequences of open dumpsites like
Dandora/Mwakirunge. Could you comment on this?
a) Could you comment on the illegal dumpsites in this city? How do the illegal
dumpsites evolve? What plans if any have been made to do away with these sites?
b) How are we fighting the establishment of these sites?
c) Siting of dumpsites- where is the ideal site? Are there any proposals and what is
the status?
How is the county planning to achieve zero waste as envisioned in its waste management
strategy?
a) Discuss about waste separation at source and how this will be enforced.
b) Probe on recycling, re-use and composting in the county in terms of current
scale and where this will be in the next 5 years.
c) Role of public, engagement of public
d) How about toxic and hazardous waste disposal (probe separately for
industrial, e-waste, agricultural and medical waste- what are the plans for the future?
A lot has been written about cartels running the waste sector in the city. Please comment
on how this has happened?
a) What are the strengths if any and downsides of having cartels controlling such
an important public health service?
b) What plans, if any, does the county have in reinstating control to the right department?
Finally please speak about institutional challenges such as duplication of roles e.g. NEMA
vs CCN; experience with policy; stakeholder engagement, city growth etc.

Q O T

What is your role in NEMA in the SWM sector? (probe both individual/organizational role)
As an enforcing agency, what are challenges do you face working with the County in solid
waste management?

e) Probe: what has contributed to these challenges?

f)  How are we as an agency addressing these challenges?

g) Do we think our current and planned responses to these challenges are sufficient?

99




h) What more needs to be done to properly manage the city’s waste?
i) What has constrained the County in adopting cleaner and safer disposal technology?
Please comment on existing SWM and health policies.
a) What are the strengths in the existing policies?
b) What are the weaknesses you see in these policies?
c) What is the progress we are making in re-shaping these policies?
Who are the players in the waste management sector in the county?
a) Discuss the current zoned waste collection system especially in view
of environmental protection- the strengths and weaknesses?
Various reports have highlighted the health consequences of open dumpsites like
Dandora/Mwakirunge. Could you comment on the illegal dumpsites in this city?
a) What steps has NEMA taken to facilitate closure of these illegal dumpsites?

b) How are we fighting the establishment of these sites?
c) Siting of dumpsites- where the ideal site should be?
d) How about toxic waste disposal (probe separately for industrial, e-waste,

agricultural and medical waste- what are the plans for the future?
Please comment on your role in addressing environmental issues arising from solid waste?
Finally please speak about institutional challenges such as duplication of roles e.g. NEMA
vs CCN; experience with policy makers; skills; powers to prosecute offenders etc.
a) How are we addressing these challenges?
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