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Abstract: In Nairobi County, rapid urban settlement patter ns have been on the increase and this
in turn results to stretching the existing resources. Due to this, the existing Solid Waste
Management systems have resulted to the mushrooming of unplanned dumpsites. Environmental
governance in solid waste management is becoming a key pillar in the proper waste management
strategies and dominates the devel opment discourse. This has been a constant challenge since
public facilities such as dumpsites are not properly mapped by the relevant authorities. Most
Nairobi County residents are not conscious of proper and well-maintained waste management
systems. The purpose of this study was to explicate the essence of environmental governance in
Solid Waste Management using spatial analysis to study why unplanned dumpsites are on the
increase in Nairobi County. This study adopted a descriptive research design, and the study
areas were the two hundred and seventy seven unplanned dumpsites distributed across three
main areas of study namely: Lavington and its environs, Embakasi and its environs and Kibera
areas. Sampling was done through Spatial analysis, the data sources were mainly from
QuickBird 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 however recommends that urban plannersin Nairobi County should play
a key role in managing Solid Waste. This paper provides a platform for other researchersto
conduct further investigation on the essence of Environmentaégwanceo promote solid
waste management in Nairobi County.

Keywords: Solid Waste Management, Environmental governance, Unplanned dumpsitesin
Nairobi County, Environmental management spatial analysis, Solid waste management spatial
analysis

1.0INTRODUCTION

Domestic and industrial waste generation contittaéscrease world-wide just as growth in
consumption and the spur in urbanization. Notablgieveloped countries, per capita waste
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generation has increased nearly three-fold ovelagtdwo decades, which translates to five-six
times higher than that in developing countries (INE005). Developing countries for instance,
have not effectively implemented measures thatrobntushrooming of dumpsites in urban
cities (UNEP, 2005). Solid Waste Management (SWHVnDst developing countries is
predominantly characterized by inefficient collectimethods, insufficient coverage of the
collection system and improper disposal of municgedid wastes. Funding for waste
management is always inadequate, and real costewaee fully recovered (UNEP, 2005).
Unplanned dumpsites in Nairobi city are growingniimbers and are due to poor garbage
collection services offered by both the County goweent and other relevant service providers
(Njoroge, Kimani & Ndunge, 2014). There is a corseenthat the various aspects of good
governance are crucial in addressing Solid Wasteagament challenges in cities globally,
especially in developing countries. Environmentalernance incorporates rules, processes, and
behaviour by which interests are articulated, resssiare managed, and power is exercised
(Kazungu, 2010). This implies that governance stmes include laws, regulations and policies
that guide any process of environmental manageriéns, effective environmental governance
frameworks of Solid waste management should inchrdetical, implemented and well
enforced laws and regulations (Henry, Yongshengii& 2006). There should exist proper
integration and collective implementation of batbdl and international conventions, policies
and environmental administrative structures thauemefficiency of service delivery is not
compromised (Guerrero, Maas & Hogland 2013). ln8tihs that are mandated with ensuring
that proper values that govern Solid Waste Managéemihin a decision making process of
their nations and individuals (UNEP, 2016). Humativities generate waste which can be
harmful to the environment, animals, plants andett@system. However, only sound
environmental governance can limit the damage dotige environment and reverse the
mushrooming of unplanned dumpsites (Achere, 2012).

Environmental governance in Solid Waste Manageraédiesses the inadequate infrastructure,
financing, lack of clear roles and responsibilitéshese authorities and uncollected and
uncontrolled disposal of waste in public areas Wwiiave made the task more difficult, hence
public health and sanitation is threatened by meed unplanned dumpsites (Muniafu & Otiato,
2010). Waste management systems in Africa curremédynot well maintained at household level
since thousands of tons of functional solid wastegenerated daily end up in open dumps and
wetlands, contaminating surface and ground watépasing major health hazards to human
beings and the environment as illustrated by tla¢iapanalysis of the unplanned dumpsites in
Nairobi County (Chuen, Lim & Choong, 2011).

Waste management in Nairobi County is a perilowtetaking in that increasing urbanization,
rural-urban migration; rising standards of livingdarapid development associated with
population growth have resulted in increased seldte generation by industrial, domestic and
other activities (Henry, Yongsheng & Jun, 2006)eTilcrease in solid waste generation has not
been accompanied by equivalent increase in thecitgd urban authorities to deal with this
problem of mushrooming unplanned dumpsites. Thpgrmanagement of waste has thus
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become one of the most pressing and challengingagmmaental problems in Nairobi (JICA,

2010). The inability of city authority to collechd dispose waste, has led to indiscriminate
dumping which further contribute to poor sanitaoyditions, and incidences of environment-
related health problems (lkiara, 2006; Oyake, 20TRjs study sought to examine the essence of
environmental governance of Solid Waste Managethattresult to unplanned Dumpsites in
Nairobi County.

20METHODOLOGY

The study adopted a descriptive research desigrder to provide a framework to examine
current conditions, trends and status of eventscigive research design is more investigative
and focuses on a particular variable factor. Dada @ollected in Nairobi County from existing
high resolution QuickBird images of 2003 and 2087 WorldView-2 images of 2013 and
2017, both supplied by Digital Globe. These imageee selected on the basis of their spatial
resolution and cloud cover percentage. QuickBirsldapatial resolution of 60 cm while
WorldView-2 has 50 cm. The selected images hadwadotover percentage of less than 10 per
cent. Other secondary data used were Nairobi Cdaoupdary shape-file, Kenya rivers shape-
file, Kenya roads shape-file and Kenya settlemshépe-file both of them from Survey of
Kenya databases. Field reconnaissance was cauigd cecord and collect data on the exact
ground locations of some of the unplanned dumpiteg ¢n Nairobi County. This data was
collected by visiting the dumping sites and reaogdheir ground coordinates in a handheld GPS
unit. Ground coordinates of two hundred and seveeten unplanned dumping sites were
collected and photographs of the sites taken. Tinegges were composed of those acquired
from 2003 to 2017. The 2003-2017 image acquisieriods was chosen because very high
resolution satellite images that are suitable fonding sites spatial analysis were only available
from 2003.

Handheld GPS receiver was used to record the geacfraphical locations of the different
dumping sites that were subsequently used in hgphpindentify the corresponding dumping
sites locations on the very high resolution saelthages. The digital camera was used to take
photographs of all the dumping sites that were cavén the study. The shape-file of Nairobi
City County was uploaded on the Digital Globe si¢elmage website for identification of the
area of study. All satellite images covering thesaof study were screened for suitability based
on cloud cover and time interval between successieges.

3.0RESULTS

The following were the results of the spatial as&yf the unplanned dumpsites in selected
Nairobi neighborhoods. The results are presentdaeifiollowing order: Spatial analysis of the
study location; spatial analysis of the illegal gasites in Nairobi County for the period of 2003-
2017 and Unplanned dumping Sites patterns in Laomd=mbakasi, Kibra and their environs.
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3.1 Spatial Analysisof the Study L ocation
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Figure 1

A map of the studv location, Lavington, Embakasi and Kibra, Nairobi Countv.

Figure 1 shows the map of Nairobi county and thegHocus areas of the study, namely
Embakasi, Lavington and Kibra which are the commtiegal dumpsites of the county.

3.2 A spatial analysis of theillegal dumpsitesin Nairobi for the period of 2003- 2017

High resolution satellite data were analyzed spwatia capture both the extent and the area
covered by the dumping sites on different sateltitage data sets. This was captured using
object based satellite image interpretation amvitlved on-screen digitization of areas covered
by the dumping sites. The on-screen digitizatigpicted the difference in spatial coverage of
the dumping sites in 2003, 2007, 2013 and 2017.G18 points collected from the field were
overlaid on the satellite images to identify theations of illegal dumping sites. The spatial
extents of the dumping sites on the different insagere captured by digitizing polygons around
the dumping sites. The Figures 2, 3, 4 and 5 shibevSpatial Analysis results of the unplanned
Dumpsites in Nairobi County between the years 2087, 2013 and 2017.
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Figure 2

Distribution of unplanned dumping sites in Lavington, Embakasi and Kibra in 2003

This spatial analysis of the illegal dumpsites sirdbi Countywas conducted in three Sub-
counties of Nairobi County namely Lavington, Embslkeand Kibra in the year 2003. The
illustrated number of illegal dumpsites is concated on the three focus areas.
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Figure 3

Distribution of unplanned dumping sites in Lavington, Embalcasi and Kibra in 2007

This spatial analysis of the illegal dumpsites sirdbi Countywas conducted in three Sub-
counties of Nairobi County namely Lavington, Embslkand Kibra in the year 2007. The illegal
dumpsites are operational in the years 2003-2007.



118

i
ARJESS
Journai African Research Journal of Education and Social Sciences, 5(2), 2018

ISSN (online): 2312-0134 | Website: www.arjess.org

3!"49'0"E SE"JFII"E EB‘EIII'III"E EE‘EI?.'Q‘E 3?"‘!:0“'! :I-?"'E"ﬂ"E
|
i P
£ ©
L) ¥
1 1
= L
o T=
r " i
21 tB
i it
Legend
#  Getthmeds
s

;’1 Rods in'
2l Mgl durrping stes L=
i | Lavirgtan area and emeron: || 5%

iy I | Errbiikin s e anc semaenm

N | : MBrdarcd one ermarans
|'-: XD [ v [ k r—
KNS Hardi Caunty
35" 4T0"E ICENTE 35BN E IETWUE arTUE IHUE
Figure 4

Distribution of illegal dumpsites in Lavington, Embakasi and Eibra in 2013

This spatial analysis of the illegal dumpsites sirfdbi Countywas conducted in three Sub-
counties of Nairobi County namely Lavington, Emlskand Kibra in the year 2013. The
number of illegal dumpsites has increased fromirthial number of dumpsites as illustrated
above.
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Figure 5
Distribution of unplanned dumping sites in Lavington, Embalkasi and Kibra in 2017

Figure 5 illustrates the latest images of illegamgsites in Nairobi Countyhich was conducted
in three Sub-counties of Nairobi County namely bagon, Embakasi and Kibra in the year
2017.

3.3 Unplanned dumping Sites patternsin Lavington, Embakasi, Kibra and their environs

The illegal dumping sites’ spatial coverage in Mhairbetween 2003 and 2017 was 7.35 ha, 7.96
ha, 11.03 ha and 16.94 ha in 2003, 2007, 2013 @hd &spectively. From the study findings,
the spatial area was determined by the extenteofitiplanned dumpsites which was calculated
in hectares. Embakasi had a larger spatial aréa&b6ha in 2003 to 15.04ha in 2017, thus had
more unplanned dumpsites unlike Lavington (0.25m&003 to 0.53 ha in 2017). Kibra on the
other hand had (0.55ha, in 2003 to 1.37 ha in 2@Afh)the least number of dumpsites
respectively.
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4.0 DISCUSSION

Nairobi County is one of the smallest Counties enia and yet is the most populous County in
terms of its population. The rapid population griewas been due to a number of reasons such as
employment opportunities, business opportunities$ atfier factors that attract residents to the
city (Satterthwaite, 2009)ust as the population of the city increasesarscthe environmental
challenges (Allison, 2010). Solid waste managementie city has been a menace and the
amount of Solid waste generation has been on ttrease to levels that have caused global
attention. Nairobi’'s status is largely charactetiz®y low coverage of solid waste collection,
pollution from uncontrolled dumping of waste, ine#nt public services, unregulated and
uncoordinated private sector and lack of key sel@ste management infrastructure (JICA,
2010). The change in organic waste in these citgtlons and an increase in plastic and other
non-biodegradable wastes can be attributed mamiyé residents changing lifestyle (UNEP,
2016).

The analysis results from very high resolution lisgeémages show that the spatial coverage of
unplanned dumping sites in the entire City of Nainwas on the increase and this was attributed
to the increase in population. According to Censp®rts of 2009, the population of Nairobi
County stood at 4 million residents. This autonaljcwould result to an increase in solid waste
generation. Other major sources of solid waste \gererated by the numerous economic
activities and industrialization (Muniafu &Otiat®010). In addition, Nairobi City has limited
number of legal dumpsites, this meant that thetiegisites were over time getting overwhelmed
by the increase in waste generated. The Dandorpsiterfor instance, is the main dumpsite that
serves the entire City and some of the wastes gtk other metropolitan towns like Kajiado,
Kiambu and Machakos find their way in the same dsitegfHenry, Yongsheng & Jun, 2006). In
a report by UNEP (2016), studies conducted by wiffeurban planning experts recommended
that the dumpsite be relocated to the nearby Reai dhis was because the area had plenty of
space to supplement the increasing waste gendratiée City residents. Unplanned dumpsites
are as a result of an overstretched legal dumpsilemanagement challenges (UNEP, 2005,
KNBS, 2015).

Failure to effectively implement policies and reggidns on solid waste management with
institutions dealing with solid waste managemecok lsynergy resulting to lack of coordination
and inefficiency (Troschinetz & Mihelcic, 2009). ditionally, Policies and regulations on solid
waste management are inclined towards collectransportation and disposal, with least
emphasis on recycling and re-use. Public attitodetds waste management and lack of
empowerment on environmental values and ethicidydlevant institutions, thus waste is
viewed as mere waste and not resources that charbessed to create wealth (Lesley &
Frankline, 2017).
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4.0 CONCLUSION

The spatial analysis of the illegal dumpsites inrdla County clearly brought out the essence of
ensuring proper environmental governance structhgscontrol emergence of illegal dumpsites
within Nairobi City. This paper clearly bring oub\w the governance process operates in the
local context with regards to managing Solid Wasté hence emergence of illegal dumpsites in
an Urban setting. Good governance promotes eqatyicipation, pluralism, transparency,
accountability and the rule of law done in a marthat is effective, efficient and enduring that
can help overcome the challenges of solid wasteagement in urban cities like Nairobi

County.

This paper documents that lack of good governantgei main problem in waste management in
Nairobi City County, thus waste management instinglization of good governance by

bridging the gap between different stakeholdersoiid waste management through
inclusiveness and participation.

Solid Waste Management in Urban settings such asiNaCity continues to be a challenge and
relevant agencies and stakeholders must devisetaaysb the challenges that come with it.
Before governments and relevant local and glolstitutions implement sustainable solid waste
management plans and strategies, it is necessaall &iakeholders to first of all encourage

basic Solid Waste Management practices such asiriag they use sustainable waste dumping
methods, proper recycling methods, sustainablecodn and transportation of solid waste that
suits the type of waste generated and creatiowafeness and education among all stakeholders
in their areas of jurisdiction.
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