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Abstract

Unplanned and mushrooming dumpsites in Nairobi County are growing at an alarming rate regardless of the socio-
economic status resulting in unclean, ugly outlook of the city. The creation of these unplanned dumpsites
underscores the governance gaps that exist in the solid waste management (SWM) in Nairobi County. In a period
of fourteen years, the unplanned dumpsites have an exponential growth that necessitates intervention in the
mechanism of handling solid waste in Nairobi County. Environmental governance in solid waste management is
becoming a key pillar in the proper waste management strategies and dominates the development discourse. Most
Nairobi County residents are not conscious of proper and well-maintained waste management systems. The
purpose of this study was to explicate the spatial analysis of the importance of environmental governance in Solid
Waste Management in Nairobi County on why unplanned dumpsites are on the increase. The study area was the
two hundred and seventy seven unplanned dumpsites distributed across Nairobi County. Sampling was done
through spatial analysis, the data sources were mainly from Quick Bird images of 2003 and 2007, and WorldView-
2 images of 2013 and 2017. Other secondary data used were Nairobi County boundary shape-file, Kenya rivers
shape-file, Kenya roads shape-file and Kenya settlements shape-file, they were all obtained from Survey of Kenya
databases. This paper provides a platform for other researchers to conduct further investigation on the importance
of environmental governance to promote sustainable Solid Waste Management in Nairobi County with a view of
reducing the unplanned and mushrooming dumpsites.
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1 Introduction

The continued mushrooming of dumpsites in Nairobi is as a result of domestic and industrial waste generation
which continues to increase world-wide just as growth in consumption and the spur in urbanization. Notably in
developed countries not withstanding Nairobi County, per capita waste generation has increased nearly three-fold
over the last two decades, which translates to five to six times higher than that in developing countries (UNEP
2018). Developing countries for instance, have not effectively implemented measures that control mushrooming
of dumpsites in urban cities (UNEP 2005, 2018). Solid Waste Management in Nairobi County is predominantly
portrayed by ineffective collection methods, inadequate coverage of the collection system and improper disposal
of municipal solid wastes and a growing culture of unplanned dumpsites. Funding for waste management is
deemed inadequate, thus the costs are never fully recovered (UNEP 2005). Unplanned dumpsites in Nairobi city
are growing in numbers and are due to poor garbage collection services offered by both the County government
and other relevant service providers (Njoroge et al. 2014). There is a consensus that the various aspects of good
governance are crucial in addressing Solid Waste Management challenges in cities globally, Nairobi City also
included. Environmental governance incorporates rules, processes, and behavior by which interests are articulated,
resources are managed, and power is exercised whose consequences are proactive in reducing unplanned
dumpsites (Kazungu 2010). Thus, effective environmental governance frameworks of Solid Waste Management
should include practical, implemented and well enforced laws and regulations that foster mechanisms of reducing
unplanned dumpsites (Henry et al.2006)
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There should exist proper integration and collective implementation of both local and international conventions,
policies and environmental administrative structures that ensure efficiency of service delivery is not compromised
and capacity building on curtailing unplanned dumpsites enhanced (Guerrero et a/.2013). Institutions that are
mandated with ensuring that proper values that govern Solid Waste Management within a decision making process
of their nations and individuals are essential (UNEP 2016). Human activities generate waste which can be harmful
to the environment, animals, plants and the ecosystem indicating the impacts of unplanned dumpsites. However,
only sound environmental governance can limit the damage done to the environment and reverse the mushrooming
of unplanned dumpsites (Achere 2012).

Environmental governance in Solid Waste Management addresses the inadequate infrastructure, financing, lack of
clear roles and responsibilities of these authorities and uncollected and uncontrolled disposal of waste in public
areas which have made the task more difficult, hence public health and sanitation is threatened by increased
unplanned dumpsites (Muniafu & Otiato, 2010). Waste management systems in Africa currently are not well
maintained at household level since thousands of tons of functional solid waste that are generated daily end up in
open dumps and wetlands, contaminating surface and ground water and posing major health hazards to human
beings and the environment as illustrated by the spatial analysis of the unplanned dumpsites in Nairobi County
(Chuen et a/.2011, Kimani 2007).

The increase in solid waste generation has not been accompanied by equivalent increase in the capacity of urban
authorities to deal with this problem of mushrooming unplanned dumpsites. The proper management of waste has
thus become one of the most pressing and challenging environmental problems in Nairobi County and in the entire
county (JICA 2010, UNDP 2016). The inability of city authority to collect and dispose waste, has led to
indiscriminate dumping which further contribute to poor sanitary conditions and incidences of environment-related
health problems (Ikiara 2006; Oyake 2012; UN-Habitat 2018 ). This study sought to examine the importance of
environmental governance in SWM in Nairobi County using a spatial analysis.

2 Methodology

The study adopted a descriptive research design which provided a framework to examine current conditions, trends
and status of events. Descriptive research design is more investigative and focuses on a particular variable factor
which is the unplanned and mushrooming dumpsites in Nairobi County. Data was collected in Nairobi County
from existing high resolution Quick Bird images of 2003 and 2007, and WorldView-2 images of 2013 and 2017,
both supplied by Digital Globe. These images were selected on the basis of their spatial resolution and cloud cover
percentage. Quick Bird has a spatial resolution of 60 cm while WorldView-2 has 50 cm. The selected images had
acloud cover percentage of less than 10 per cent. Other secondary data used were Nairobi County boundary shape-
file, Kenya rivers shape-file, Kenya roads shape-file and Kenya settlements shape-file both of them from Survey
of Kenya databases. Field reconnaissance was carried out to record and collect data on the exact ground locations
of some of the unplanned dumping sites in Nairobi County. This data was collected by visiting the dumping sites
and recording their ground coordinates in a handheld GPS unit. Ground coordinates of two hundred and seventy
seven unplanned dumping sites were collected and photographs of the sites taken. These images were composed
of those acquired from 2003 to 2017. The 2003-2017 image acquisition periods was chosen because very high
resolution satellite images that are suitable for dumping sites spatial analysis were only available from 2003.

Handheld GPS receiver was used to record the exact geographical locations of the different dumping sites that
were subsequently used in helping to identify the corresponding dumping sites locations on the very high-
resolution satellite images. The digital camera was used to take photographs of all the dumping sites that were
covered in the study. The shape.

-file of Nairobi City County was uploaded on the Digital Globe satellite image website for identification of the
area of study.

3 Results

The results of the spatial analysis of the unplanned dumpsites in selected Nairobi neighborhoods were Lavington,
Kibra and Embakasi. The results are presented in the following order: Spatial analysis of the study location; spatial
analysis of the unplanned dumpsites in Nairobi County for the period of 2003- 2017 and unplanned dumping sites
patterns in Lavington, Embakasi, Kibra and their environs.
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Study Location of Nairobi County: Spatial Analysis
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Figure 1: A map of Lavington, Embakasi and Kibra in Nairobi County

The Figure 1 shows the map of Nairobi County and the three focus areas of the study, namely Embakasi, Lavington
and Kibra which are the common unplanned dumpsites area of the County and the spatial analysis for the said
period illustrates that.

3.1 A Spatial Analysis of the Unplanned and Mushrooming Dumpsites in Nairobi County for the Period of
2003- 2017

High resolution satellite data were analyzed spatially to capture both the extent and the area covered by the
unplanned dumping sites on different satellite image data sets. This was captured using object based satellite image
interpretation and it involved on-screen digitization of areas covered by the dumping sites. The on-screen
digitization depicted the difference in spatial coverage of the dumping sites in 2003, 2007, 2013 and 2017
indicating the mushrooming culture of unplanned dumpsites. The GPS points collected from the field were overlaid
on the satellite images to identify the locations of unplanned dumping sites in Nairobi County. The spatial extents
of the dumping sites on the different images were captured by digitizing polygons around the dumping sites. The
spatial analysis results of the unplanned dumpsites in Nairobi County between the years 2003, 2007, 2013 and
2017 is as follows;
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Figure 2: Distribution of unplanned dumping sites in Lavington, Embakasi and Kibra in 2003

The spatial analysis of the unplanned dumpsites in Nairobi County for year 2003 illustrates minimal unplanned
dumpsites which resonates with the population in three Sub-counties of Nairobi County; Lavington, Embakasi and
Kibra.
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Figure 3: Unplanned Dumping Sites in Lavington, Embakasi and Kibra in 2007

The unplanned dumpsites in these sub-counties increased in a short span of four years which also was noted by
the increase in population in these areas denoted by the spatial analysis.
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Figure 4: Unplanned dumpsites in Lavington, Embakasi and Kibra in 2013

This spatial analysis of the unplanned dumpsites in Nairobi County for 2013 shows that there was a double increase
in the mushrooming of unplanned dumpsites in Lavington, Embakasi and Kibra.
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Figure 5: Unplanned dumping sites in Lavington, Embakasi and Kibra in 2017

By 2017 the unplanned dumpsites have huge growth rate especially in Kibra, Embakasi however Lavington was
moderate.

1.1.3 Mushrooming and unplanned dumping sites patterns in Lavington, Embakasi, Kibra and their
Environs

The unplanned dumping sites’ spatial coverage in Nairobi between 2003 and 2017 was 7.35 ha, 7.96 ha, 11.03 ha
and 16.94 ha in 2003, 2007, 2013 and 2017 respectively. From the study findings, the spatial area was determined
by the extent of the unplanned dumpsites which was calculated in hectares. Embakasi had a larger spatial area of
6.55ha in 2003 to 15.04ha in 2017, thus had more unplanned dumpsites unlike Lavington (0.25 ha, in 2003 to 0.53
ha in 2017). Kibra on the other hand had (0.55ha, in 2003 to 1.37 ha in 2017) with the least number of dumpsites
respectively.

3.2 Discussion

Nairobi County is one of the smallest Counties in Kenya and yet is the most populous County in terms of its
population verifying the increased unplanned dumpsites. The rapid population growth has been due to a number
of reasons such as employment opportunities, business opportunities and other factors that attract residents to the
city whose solid waste generation will double (Hardoy et al. 2013; Gakungu et al. 2014; Njoroge et al. 2014). Just
as the population of the city increases, so are the environmental challenges witnessed by mushrooming unplanned
dumpsites in Nairobi County (Allison 2010; UNEP 2018; UN-Habitat 2016). Solid waste management in Nairobi
has been a menace and the amount of solid waste generation has been on the increase to levels that have caused
an uproar in its collection and disposal. Nairobi’s status is largely characterized by low coverage of solid waste
collection, pollution from uncontrolled dumping of waste, inefficient public services, unregulated and
uncoordinated private sector and lack of key solid waste management infrastructure enhancing the growth of
unplanned dumpsites (JICA 2010; UNDP 2016; NEMA 2014). The change in organic waste in these city locations
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and an increase in plastic and other non-biodegradable wastes can be attributed mainly to the residents changing
lifestyles and the culture of dumping indiscriminately (UNEP 2016; UNDP 2016).

The analysis results from very high resolution satellite images indicate that the spatial coverage of unplanned
dumping sites in the entire City of Nairobi was on the increase and this was attributed to the increase in population
and no public awareness on waste disposal mechanisms. According to Census reports of 2009, the population of
Nairobi County stood at 4 million residents with an increase of almost double expected by 2020. This automatically
would result to an increase in solid waste generation further illustrating the potential of growing unplanned
dumpsites. Other major sources of solid waste were generated by the numerous economic activities and
industrialization in Nairobi County with increased waste collection and disposal infrastructure (Muniafu & Otiato
2010). In addition, Nairobi City has limited number of legal dumpsites and this meant that the existing sites were
over time getting overwhelmed by the increase in waste generated. The Dandora dumpsite for instance, is the main
dumpsite that serves the entire City and some of the wastes generated in other metropolitan towns like Kajiado,
Kiambu and Machakos find their way to the same dumpsite (Henry, Yongsheng & Jun 2006).

In areport by UNEP (2016), studies conducted by different urban planning experts recommended that the dumpsite
be relocated to the nearby Ruai area to decongest the dumpsite but it has not been done. This was because the area
had plenty of space to supplement the increasing waste generated by the City residents. Unplanned dumpsites are
as a result of an overstretched legal dumpsite and management challenges which necessitate the importance of
environmental governance (UNEP 2005; KNBS 2015; UNEP 2015).

Failure to effectively implement policies and regulations on solid waste management with institutions dealing with
solid waste management lack synergy witnessed by lack of coordination and inefficiency resulting in increase in
unplanned dumpsites (Troschinetz & Mihelcic 2009; NEMA 2014). Additionally, Policies and regulations on solid
waste management are inclined towards collection, transportation and disposal, with least emphasis on recycling
and re-use which are critical to sustainable waste management. Public attitude towards waste management and
lack of empowerment on environmental values and ethics is viewed as mere waste and not resources that can be
harnessed to create wealth (Haregu et al. 2017; Oyake 2017).

4 Conclusion

The spatial analysis of the unplanned dumpsites in Nairobi County clearly brought out the importance of ensuring
proper environmental governance structures that control emergence of unplanned dumpsites within Nairobi City.
Good governance promotes equity, participation, pluralism, transparency, accountability and the rule of law done
in a manner that is effective, efficient and enduring that can help overcome the challenges of solid waste
management in urban cities like Nairobi County. Nairobi County is marred by lack of good governance in waste
management, which is represented by the increased unplanned dumpsites, thus waste management
institutionalization of good governance by bridging the gap between different stakeholders in solid waste
management through inclusiveness and participation.

5 Recommendation

It is recommended that Nairobi County needs to adopt Solid Waste Management practices such as: ensuring they
use sustainable waste dumping methods, proper recycling methods, sustainable collection and transportation of
solid waste that suits the type of waste generated and creation of awareness and education among all stakeholders
in their areas of jurisdiction
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