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4.6  Institutional Restructuring Plan
4.6.1 Objectives of the Institutional Restrucluring Plan

The Institutional Restructuring Plan (IRP) has three strategic objectives. These are to:

(a}  To strengthen NCC’s Department of Environment (DoE) so that it can
effectively and efficiently manage its SWM responsibilities and services;

(b) To strengthen the DoE so that it has the institutional capacity to manage
and sustain the priority SWM projects proposed under the Master Plan:
and

() To propose a sirategy for the future role and structure of the DoE as a
whole.

The strategic goal of the IRP is to fully implement the IRP's proposed organisalional
arrangements for the DoE by May 2000 on the completion of a proposed Capacity
Building Assistance Program (CBAP) which is recommended in the IRP.

The IRP proposes the most suitable institutional and organisational arrangements for
the DoE, and defines and schedules the necessary implementing actions over the
master plan period from 1999 to 2008 which will achieve the strategic objectives and
this strategic goal.

4.6.2 Recommendations for SWM at the National Level

At the national level there is almost no regulation on solid wastes. No central
government Ministry or body has been assigned with the responsibitity for SWM
policy and planning and there are no laws, tegulations or codes of practice which
comprehensively cover waste management.

On the basis of the evaluation of the current situation the following outline
recommendations are made for the national responsibitities towards SWM.

‘The Ministry of the Environment and Natural Resources (MENR) should prepare a
comprehensive national strategy and plan for solid waste management. This will:

(a)  set national objectives and policics on SWM:

(b) define and assign institutional responsibilities for each category of waste,
distinguishing between those of waste gencrators and those of local
anthorilies;

{¢) sclcertain broad SWM goals, e.g., the number of municipal landfill sites
1o be constructed; and

(d) set objectives and criteria for private sector involvement {PSh, ec.g.,
whether to allow private scetor BOOT arrangements for landfill sites or
trcatment facilities.
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4.6.3 Recommendations for the Future Role and Structure of the Department
of Environment

Faiticipants in the Organisation and Management Workshop formulated the future
role and organisational structure of the Department of Environment {DoE). Based on
this workshop, it is recommended that the DoE’s main roles are:

- (8)  to provide environmental regutations;
g (b) to provide SWM services; and
(¢} to provide parks management services.

For this purpose the DoE will be reorganised into four (4) new Divisions:

(a) SWM Division;

{b) Environmental Planning and Management Division:
{c) Parks Division; and

(d) Administration Division.

The proposed organisational structure of the DoE is given in Figure 4.6-1 below
which shows the four Divisions. A detailed chart of the proposed structure of the DoE
is given in Subsection 4.6.7.

Environment

MIS

Environmental

i

Adgi_nﬁs{ration DSWP.'! Planning and b 3 aﬂ‘
ivision ivision Management ivision
Division

Figure 4.6-1 Proposed Organisational Structure of the Depariment of Environment

The SWM Division’s main functions and responsibilities are to provide collection,
strect cleansing and disposal services. Through its Community Development Scction,
the Division will also work to facilitate the extension of self-help community schemes
and the formation of local residents’ associations to establish communily-based

% primary collection.
4.6.4 Organisational Restructuring and Strengthening of the SWM Division

The primary focus of the IRP is the organisational restructuring and strengthening of
the DoE’s SWM functions. The Doli’s SWM aclivitics need substantial restructuring.
A number of essential recommendations and actions for strengthening the SWM
Division are the following:
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Restructuring of the Existing Organisation of the DoE’s SWM Functions

A number of changes to the organisational structure of the DoE need to be
made. These are stated in (a), (b) and (c) below. The proposed organisational
chart of the SWM Division based on these recommendations is given in
Figure 4.6-3.

(a) Disposal is separately managed from Collection and Street Cleansing
(b} Scparate the Management of Collection from Street Cleansing
(¢) Reduce the Number of Vertical Levels in the Organisational Structure

Establishing New Organisational Functions

A number of new functions need to be established in the SWM Division.
These are:

(a) new Community Development Section;

(b) new Contract Management Section and contracting arrangements;

(¢) new Management Information Systems (MIS) capability under the
Director of Environment; and

(d) new Logistics Section under the Administration Division.

Organisational Arrangements for the SWM Division’s Operational
Aclivilies

The organisationa} arrangements for the SWM Division’s operational activities
and functions are as presented in Table 4.6-1 below.



Table 4.6-1
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Staffing and Responsibility of Each Opcrational Activity
of the SWM Division

Operational
Activilies

Staffing

Responsibilitics

Collection

Supervisor
(Hcadman)

All the responsibility of handling the site,
instructing the operation procedures and
scheduting of drivers and loaders;
contacting and reparting to NCC (District
Inspector)

Driver

Drives collection vehicle, checks the
vehicle before and after operation and
repotts the result of vehicle inspection to
the supervisor

Loader

ELoads sotid waste from communal
collection points to collection vehicle and
sweeps the wasle around the collection
points

Street Cleansing

Supervisor
(Headman)

All the responsibility of handling the site,
instructing the operation procedures and
scheduling of sweepers; contacting aod
reporting to NCC (District Inspecior}

Sweeper

Sweeps the waste on roads and picks up
litter

‘Transfer Station

Site Manager

All the responsibility of handling the site,
contacting and reporting to NCC

Truck Scale
Engineer

Operates truck scale to measure wasle
quantity and quality, and directs the
vehicle driver to the designated transfer
arca

Mechanic

Operates and maintains mechanical
facitities

Operator

Supports the transfer operation of waste

Security Guard

Inspects safely against strangers, robbers
and so on at the site

Final Disposal

Site Manager

All the responsibility of handling the site,
contacting and reporting to NCC

Secretary

Controls and regulates the schedule of the
Site Manager, registers income and
outlays daily management

Chief of
Engineering Section

Responsible for all enginecring matiers,
planning and conducting of suitable
Jland{ill eperation method

Truck Scale
Engineer

Cperaics truck scale to measure the waste
quantity and qualily, and dirccls dumping
to the designated landfill arca

Site Inspector

Inspecss salcty against disaster at the site
and ilfegal dumping

Chief Operator Controls daily operator’s work and
directs trucks to the designated landfill
area at the site

Operator Landlills the waste

Seeurity Guard Inspects safety against strangers, robbers

and so on at the sile
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(4) Proposed Organisational Chart of the SWM Division

The proposed organisational structure of the SWM Division given in
Figure 4.6-2 below reflects the recommendations and changes for the SWM

Division.
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4.6.5 Recommendations for Strengthening the Department of Environmen{’s
Eavironmental Planning and Management Division

It is recommended that a new Environmental Planning and Management Division is
established in the DoE. Its mission is to prevent, minimise and mitigate the effects of
environmental pollution in Nairobi. The scope of responsibilitics covers local
environmental needs for the media of solid wastes, air, water and soil.

Initially, the Division will be set up to segulate solid wastes only. Its main
responsibilitics wilt be to monitor the activities of (1) generators of waste, in
particular, industrial, hazardous and clinical waste; (2) private waste operators, i.e,
mostly collection companies, as well as; (3) the DoE. These activities are principally
the transportation and disposal of solid wastes. The Division will also enforce the
SWM legislation at the national and the local level, i.e., the proposed SWM By-laws
and the new Environmental Act.

‘The Division would be organised into three (3) Sections; namely, Planning,
Environmental Management and Environmental Impact Assessment (EIA) and  all
sections would each be organised into four (4) media Units; namely, solid waste, air,
water and soil. Initially only the Waste Unit will be established. The proposed
structure is given in Figure 4.6-3 below.

DEPUTY DIRECTOR
ENVIRONMENTAL
REGULAYION

| | N e A
SOIL WATEHI AR IWS‘%T‘ES“ soiL “war&a“ AR wsfs}’gs SO0 |WATER AR wsgr'gs son |lwarer

SOUD
WASTES

Figure 4.6-3 Proposed Structural Organisation of the Environmental Planning and
Management Division
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4.6.5 Recommendations for Strenglhening the Department of Environment’s
Environmental Planning and Manragement Division

It is recommended that a new Environmental Planning and Management Division is
established in the DoE. Its mission is to prevent, minimise and mitigate the effects of
environmiental pollution in Nairobi. The scope of responsibilities covers local
environmental needs for the media of solid wastes, air, water and soil.

Initially, the Division will be sct up to regulate solid wastes only. lts main
responsibilities will be to monitor the activities of (1) gencrators of waste, in
particular, industrial, hazardous and clinical waste; (2) private waste operators, 1.¢.,
mostly collection companies, as well as; (3) the Doli. These activitics are principally
the transportation and disposal of solid wastes. The Division will also enforce the
SWHM legislation at the national and the local level, i.e., the proposed SWM By-laws
and the new Environmental Act.

The Division would be organised into three (3) Scctions; namely, Planning,
Enviconmental Management and Environmental Tmpact Assessment {(EIA) and  all
sections would cach be organised into four (4} media Units; namely, solid waste, air,
water and soil.  Inittally only the Waste Unit will be established.  The proposed
structure is given in Figure 4.6-3 below.
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Vigure 1.6-3 Proposed Stractural Organisation of the Environmental Planning and
Management Division
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4.6.6 Recommendations for Strengthening the Department of Environment’s
Administration Division

It is recommended that the new Administration Division is structured into three (3)
Sections which will manage the DoBE’s human resources, finance and transportalion
logistics, respectively. The new Deputy Director for Administration should have
strong financial skills and analytical expertise.

The recommendations for these new Sections are dealt with in the following sections:

(a) Financial Section;
(b) Human Resource Management Section; and
(¢} Logistics Section.

‘The Deputy Dircctor would also deputise in the Director’s absence to perform
administrative duties, e.g., head of Department meetings, attendance at Committecs,
etc.

4.6.7 Proposed New Organisation Structure for the Department of
Environment

The proposed organisational structure of the DoE which is based on the
recommendations in Subsections 4.6.3 to 4.6.6 above, is as preseated in Figure 4.6-4.
The structural changes can be summarised from the top down as follows:

(1) Rcorganise the DoE into four Divisions: SWM Division, Environmental
Planning and Management Division, Administration Division, and Parks
Division, and appoint four Deputy Directors to manage each of them.

(2) Inrestructuring the Cleansing Section into the new SWM Division, (2) create a
new Community Development Section and a new Contract Management
Section in the Division; (b)separate disposal from collection and street
cleansing, set up a new Disposal Section in the Division and appoint a
Disposal Manager and a Transfer Station Manager; (c) appoint an Operations
Manager for the Collection and Street Cleansing Section; (d) separate the daily
management of collection from street cleansing; and, (¢} reduce the number of
vertical levels in the Division.

(3) The new Adminisiralion Division manages the DoE's Human Resources,
Finance and Logistics which are each organised into a Section. The Logistics
Section will be responsible for the operation and maintcnance of a new
workshop at Kaloleni. A Management Information System (MIS) Section will
be set up directly under the Director of Environment for ease of
communication.

(4) The new Environmental Planning and Management Division is organised into
three Sections: Environmental Planning, Environmental Management, and
Enviconmental Impact Assessment.

(5) Deputy Directors head Divisions on Scale 3, Managers head Sections on
Scale 4 and Assistant Managers head Units generally on Scale S.
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The restructuring will also include clearly defining and assigning functional
responsibilities throughout the new organisation to all Divisions, Sections, Units and
Sub-Units in the DoE. Currently, these responsibilities are not clearly assigned.

Likewise, staff responsibilities should be defined and assigned to all staff positions,
i.e., job descriptions should be prepared for each staff position. Job descriptions are
vital to clarify responsibilities, set accountability and use as a basis to assess an
individual’s performance.

The DoE will have to make these preliminary structural changes including the creation
of new positions and appointment of staflf between 1998 and 1999 as Preparatory
Actions for the Capacity Building Assistance Program (CBAP). The key
organisational development will be implemented undes the CBAP in 1999, During
the CBAP the organisational structure should be reviewed by the Organisational and
Management Consultant and recommendations for further changes made.

4.6.8 Development of Key Management Capabilities

In addition to eslabiishing an efficient organisational structure, there are a number of
key management capabilities which the DoE needs to develop. Good management is
essential to administer services cost effectively and efficiently. These key capabitities
are:

(a)} effective senior management;

(b) effective policy and planning;

(¢} selting objectives and measuring performance;
(d) management information systems (M1S); and
(e} Improving managers skills and effectiveness,

It is recommend that the DoE receive capacity building assistance from an
Organisational and Management Consultant  to assist it in developing these
capabilities.

W ,?J\
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Figure 4.6-4 The Proposed Organisational Sfructure of the DoE
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4.6.9 Phased Implementation of the Instifutional Restructuring Plan

The Institwiional Restructuring Plan (IRP) delincates the actions and tasks for
restructuring and steengthening the DoE.  The central focus of the IRP is the
strengthening of the DoE’s SWM Division.

The IRP’s main actions and tasks can be grouped into three key areas:

(a) organisational restructuring of the DoE;
(b) cstablishing new organisational functions; and
(c) developing of key management capabilities.

Some of these actions can be implemented by NCC as Preparatory Actions, but most
of them will require assisted implementation under the Capacity Building Assistance
Program (CBAP). The CBAP will critically support the implementation of the IRP. 1t
is recornmended that the CBAP begin in April 1999 and continue until May 2000 with
a total elapsed time of 14 months.

The IRP’s actions and tasks are therefore phased in the following way:
(1) Preparatory Actions - 1998/1999

Preparatory Actions must be substantively implemented from 1998 to 1999 to
enable the CBAP to begin. The componeants of these Actions are given below.
They cover the key areas of:

(a) organisational restructuring of the DoE; and
(b) establishing new organisationa! functions.

(2} Strengthening under the CBAP - 1999/2000

The IRP’s actions to be implemented under the CBAP cover the key areas of:

(@ full development and implementation of the new organisational
functlions; and

(b} development of key management capabilities.

A description of the CBAP is presented in Subsection 4.6.10 below.,
{3) Institutional Strengthening after the CBAP - 2000 to 2008

The CBAP will consider and, if appropriate, recommend further capacity
buitding assistance to be implemented after its completion. Typically this
would fall in the remainder of 2000 and 2001. The assistance would cover the
further development of the DoE’s new functions and key management
capabilities.

Figure 4.6-5 illustrates the phasing of the threc key areas of the IRP.



Main - Master Plan Study

* “PreParatory L1 £ mn
iRP’s Three Key Actions” CBAP Post |
Components 98/99 99/2000 CBAP

Restructure Existing e
Organisationat Structure t’“’” s

EstablishNew Funglions P** N —.

Key Management
Capabilites

Figure 4.6-§ Phased Implementation of the IRP

4.6.10 Summary of the Capacitly Building Assistance Program (CBAP)

The Capacity Building Assistance Program (CBAP) comprises a mixture of dircct
implementation assislance combined with training provided in classes or workshops,
covering eight organisational components. It is recommended that the CBAP begins
in April 1999 and contiaues for 14 months up to May 2000. It is intended that the
IRP's recommendations will be fully implemented under the CBAP by May 2000.

These components are:

(a) development of key management capabilitics;
(b} community development;

{¢) financial,

(8) environmental regulation, _

{¢} formatting and drafting of the SWM By-laws;
(I} contract management;

{g) human resource management; and

{h) development of technical capability.

Each of these components will be prepared and managed by one consultant. The
entire Program will be overseen and managed by the Organisational and Management
Consultant, The majority of the training will be delivered by the consullants but some
may be provided by Kenyan resources.

The phasing of the Capacity Building Assistance Program is from Apri} 1999 to May
2000, giving its main components and the required inputs of each consultant. These
inputs cover both implementation assistance as well as training. The timing of inputs
is indicative and will be decided by the individual consultants.

Each consultant will assess the cffectiveness of his capacity building and training and
review the DoE’s further needs afler the CBAP's completion. They will then
formulate a future capacity building program and recommend how it could be

4-50
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financed. This might be through a donor agency, by the DoE itself, or a mixture of
both.

The total cost of the CBAP of Kshs. 47,773,000 includes consulting costs, information
hardware and software costs, and iraining costs, i.e., materials and venue costs. These
costs are indicative only.

4,6.11 Training Program for the DoE

The DoE's SWM, Environmental and Administration Divisions need (raining to
support their organisational restructuring. The approach is to firstly provide a
substantial training program delivered through classes and workshops under the
CBAP covering key organisational and management arcas.

The CBAP training will be provided in 1999 and 2000 and will be managed by the
Organisational and Management Consultant. Individual components will be delivered
by each consultant for his specialist area. A key aspect of the training will be to train
trainers wherever it is appropriate. Trainers will be identified and given short courses
in training skills.

Some training may also be provided by Kenyan training organisations. The Dokl and
the consultants will decide what local resources can be used. Examples are the
University of Nairobi’s Industrial Resource Unit (successfully used for the Water
Department’s training progcam under the World Bank Nairobi Third Water Supply
Engincering Project) and the Kenya Institute of Management (KIM).

After the CBAP is completed the DoE will inevitably require further training. The
Organisational and Management Consultant and the Human Resource Consultant will
assess the impact and effectiveness of the training provided under thc CBAP. Based
on this assessment they will review the DoE’s further training needs, prepare a future
training program and recommend how it could be financed. This might be through a
donor agency, by the DoE itself, or a mixture of both.

4.7  Lega! Restructuring Plan
4.7.1 Introduction

The Legal Restructuring Plan {LRP) proposes the most suitable legal arrangements for
solid waste management in Nairobi City and defines the actions required to implement
them.

The focus of the LRP is on the enabling legislation NCC should enact (o ensure that it
has the legal authority to effectively regulate SWM activitics in Nairobi City.

Since a detailed study of the national level is beyond the scope of this Study only
outline recommendations are given for the national leve! and their implementation is
not defined.

The LRP is structured as follows:

(1) Oulline recommendations for legal reforms at the national level, n
Subsection 4.7.2;
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(2) Recomimendations for legal reforms for Nairobi City, in Subsection 4.7.3; and

(3) Implementation of the LRP and capacily building assistance, in
Subsection 4.7.4.

The Legal Restructuring Plan’s recommendations are based on the findings of the
Legal Study, Chapter 2, Section 2.4.

4.7.2 Recommendations for the National Level

Currently there is no single national law on SWM. Nor is there any national
legistation on the management and control of hospital, industrial or hazardous wastes.

The Ministry of Eavironment and Natural Resources (MENR) has formulated the
Environmental Management and Coordination Bilt which has general provisions
covering waste management and standard setting, disposal site licensing, the control
of hazardous, industrial and hospital waste and environmental impact assessments.
However, the provisions are general and these are not enough. A more comprehensive
nationat law is required.

It is herein tecommended that the Government of Kenya (GOK) through the MENR
enact a comprehensive SWM law either as a National Act or a National Regulation.
This should cover all types of solid waste and set responsibilities and conditions for
their management and control.

Implementation of a national SWM Law would give NCC the proper legal authority to
regulate SWM activitics in the city more effectively.

4.7.3 Recommendations for Nairobi City

The existing laws prbvidc a very limited basis for SWM and this is not an acceptable
situation. It is herein recommended that in the absence of a comprehensive national
legislation on SWM, NCC should move quickly to enact a new SWM By-laws.

This SWM By-laws should address and be based on the following fundamental
principles:

First, the By-laws should clearly stipulate the policies and objectives to be achieved
by SWM and state that NCC has the primary Duty of Care for SWM in Nairobi City;

Second, the By-laws should categorize solid wastes according to the characteristics
presented by each category of waste;

Third, the By-laws should impose a slatutory requirement for solid waste
management planning on NCC;

Fourth, the By-laws should impose a Duty of Care on the generators of waste to
handle all wastes in their charge in an environmentally sound manner and, in any case,
to dispose of them only by giving it to an authorised collector of waste;

Fifth, the By-laws should impose a Duty of Care on all waste operators to handle all
wastes in their charge in an environmentally sound manner and to dispose of them
only at a licensed landfill facility;
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Sixth, the By-laws should set standards for collecting, treating and transporting solid
waste and for the proper management of sanitary landfills;

Seventh, the By-laws should impose a requirement for private scctor SWM operators
and landfill operators to be ticensed by the NCC;

Eighth, the By-laws should specify the technical and financial qualifications to be met
by waste operators including tandfill operators;

Ninth, the By-laws should impose a requirement for Enviconmental Impact
Assessment to be carried out and approved by the NCC before the licensing of any
tandfill site; and

Lastly, the By-laws should provide for “restraint notices” to be served by NCC to
empower it to prevent situations of wasle mismanagement which threaten the
environment or public health.

The By-laws will also have to make general provisions for the handling of industrial,
hazardous and clinical wastes since the DoE will have to collect and accept these
wastes at its Dandora Dumpsite. It is hoped that NCC will cease to be responsible for
collecting and transporting these wastes when the new Environmental Bill is enacted
under which generators are responsible for their wastes, but NCC will still have

_ disposal responsibilities for these wastes.

After enactment of the SWM By-laws the Environmental Planning and Management
Division (EPM) will be responsible to enforce the By-laws as well as all provisions of
the new Environmental Act. The EPM should also review the performance of the
By-laws and recommend amending it as appropriate.

4.7.4 Implementation of the S\YM By-laws

The EPM Division will coopcrate and coordinate with the Town Clerks Depariment
for formulating the new SWM By-laws. NCC should require assistance from a Legal
Consultant to formulate and draft the By-laws in the CBAP as described in
Subsection 4.6.10. The Consultant will formulate the By-laws with consideration on
other international SWM legislations to ensure that Kenya complics with the
international standards.

It is proposed that the By-laws is enacted by NCC between 1999 and 2000. It is also

recommended that the By-laws would become a model legislation for other local
authorities in Kenya.

4.8 Private Sector Invelvement (PSI) Plan
4.8.1 Efficiency Context of PSI
{1) Background of I'SI from the Worldwide Experience

According to a World Bank Report, Private Sector Pariicipation in Municipal
Solid Waste Services in developing Countries, 1994, local governments in
developing countries spend 20-50% of total expenditure for solid waste
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2}

(3

4.8.2

{1)

services, Even at such a high level of expenditure, the level of solid waste
service is low, and only 50-70% of the solid waste is collected (Nairobi: 10%
for expenditure and 5% in collection). This leads to an argument thal private
sector involvement should be encouraged because it is more efficient than
public operation.  Private sector efficiency is expected emanate from
(1) management flexibility, (2) freedom of action, (3) greater financial
discipline, and (4) accountability 1o market forces.

Present Situations of Private Collection Companies

NCC estimates that about 60 private collection companies are in operation. In
view of the insufficient solid waste management services by NCC, private
sector contribution has recently been getting more and more important.

The result of the waste amount survey and the time and motion study
conducted clearly shows that the number of crew of private companies is
nearly one person less than that of NCC (see Chapter 3 of Supporting
Repoert Seclion E). Since the amount of collected waste per trip, in other
words, per crew, is almost the same between the private companies and NCC,
it can be said that the wasle carrying efficiency of the private companies is
much belter than that of NCC. Also, the working hours of the private
companies are longer than those of NCC, and the total collection amount by
the private companies accordingly exceed that of NCC. This results in the
better quality of service by the private companies.

Financial Model Analysis

By assuming a financial model of a hypothetical company, the viability,
particularly in terms of financial condition of the private collection business,
was examined. Details are described in Supporting Report Section D.

Based on the modetl, the collection cost of a private company is estimated at
Kshs. 2,155 or US$36.66 per ton of waste (see breakdown of cost in
Subsection 4.8.3). In the case of a new colleclion system by NCC (Container
System with Side Loader, Tippers and Wheel Loaders), the unit cost is
estimated at Kshs. 2,291 or US$38.96 (including costs for waste from roads
and markets). As a result of this analysis, the unit cost for collection services
by private companies is approximately 95% of that of NCC. This also
indicates that the private companies are much more efficient than NCC.

A hypothetical profit and loss statement based on the financial model with a
number of assnmptions was also obtained. When the charge was set at
Kshs. 250 per month, the net profit before tax was Kshs. 1,554,000, The
break-even point concerning collection charge in this case was Kshs. 185.25.

Promeotion of PSI in the Mastfer Plan
Role of P81 in the Master Plan

In the Master Plan, service coverage includes private sector involvement (PS1}
and the existing PSI program of NCC in a cooperative way. This collaboration
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is expected to result in the visible improvement of environmental condition in
the city compared with the existing 25% of collection service coverage. In
addition, new waste charges are sct to finance the contract basically {rom new
wasle charges.

On the other hand, waste collection services by privale companies are not
controlled or monitored by NCC at present. NCC should regulate private
companies with the least level of service standard in order to promote PSI
through improving the reliability of PSI services to the people. It might be
essential for those private companies to expand their business continuously to
upgrade SWM services in the city up to the target year of 2008.

Target Rate of PSI

Presently, private collection companies are collecting approximately 20% of
waste produced. In the project years, such private companics are expected to
keep playing an important role in the entire SWM services in Nairobi.

As for private companies, there are several advantages of contracting with
NCC as follows:

(a) The SWM business is solely administered by the company in a
designated arca. Thus, a stable operation of the company is expected in a
certain contract period. '

{b) Contracting companies are deemed prestigious or reliable. This is a huge
intangible asset of these company.

() The company can extead extra SWM business to comparatively high
income residents in the area. This will also give the company a new
business opportunity.

Waste amount collected by PSI are estimated at 285 ton/day in 1997. In 2008,
if 20% is collected by PSI, the amount would be 546 ton/day, which is about
1.9 times (see Table 4.8-1). Collection amount is expected to increase at
6.08% p.a. through the years, meaning that the market for the industry is
expected to increase at 6.08%. It is noted that a sector of the business services
in Kenya had a 6.8% growth rate from 1992 to 1996 (Economic Survey 1997).
Considering the recent GDP growth rates, 3.0% in 1994, 4.8% in 1995 and
4.6% in 1996, the silzation would be attractive to private companies looking
for business opportunities with the expectation that the same level of growih is
expected in the next ten years.

Table 4.8-1 PSI Collection and Its Growth
Unit: ton/day

1997 | 1998 | 1999 | 2000 | 2001 2002 | 2003 | 2004 | 2005 | 2006 { 2007 | 2008

Total Waste

1426

§,509

1,535

1,684

1,785

1,893

2,009

2,141

2,269

2413

2,566

2,130

P$I Ratio

20%

20%

20%

0%

20%

0%

0%

20%

20%

20%

20%

0%

P31 Amount

83

302

319

337

357

379

102

428

454

483

513

54

Growth Rate

5.8%

5.8%

39%

5.8%

5.8%

5.9%

6.0%

6.0%

6.0%

6.1%

6.1%

Source: HCA Study Team
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Cellection Service Area by Private Seclor

The collection service area in the Master Plan was determined based on the
present location boundaries. Nairobi Cily is administratively divided into
cight divisions, i.e., Dagoretti, Kibera, Central, Parklands/Westlands, Pumwani,
Makadara, Embakasi and Kasarani. These divisions are also composed of
several locations and the total number of locations is 29. Based on the
population projection in each location, solid waste generation can also be
estimated on an arca-wise basis.

In addition, daily collection and transportation work as well as street cleansing
work is now carried out based on district-wise operations by NCC; in other
words, NCC’s SWM service arca is divided into six (6) districts and each
district has its own staff, equipment, office and depot. The boundary of these
districts mostly traces a part of the tocation boundaries. Therefore, it seems
that the daily operation and management of collection work will be much
easier and smoother if the boundary of the service area is alinost equal to the
location boundary.

Selection of the Possible Contract-out Area

The collection service area with PSI is sefected by applying the following
criteria:

(@) High densily and areas near the city centre will have higher priority
because of their higher demand for improvement and efficiency of
services.

(b) High, middie income or other residential areas will require PSI because
people who live in these arcas have already had a chance to be provided
with private collection services and, therefore, collection services with
PSI will be easily acceptable.

NCC has started to contract-out the Central Business District (CBD) which is a
part of Starehe. Ngara is located next to Starehe and it also has business and
commercial areas.

According 1o a report entitled “A Strategic Health Plan for the Nairobi Area,
1992,” high income areas include the fotlowing five locations: Karen/Langata,
Kenyatta/Goif Course, Parklands, Kilimani and Roysambu. Considering the
above, the area to be contracted out will be selected among Ngara,
Karen/Langata, Kenyatta/Golf Course, Parklands, Kilimani and Roysambu.

Order of Contract-ouf
As a result of the discussions with the Kenyan countérparts and the following

considerations, the schedule of contract-out has been drafted.

(a) Similar conditions to the present CBD contract-out arca
(b) Closeness to the city center

(¢} Equalisation of waste collection in an arca

(d) Enough interval for the preparation of the next arca
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In the project years, four (4) arcas, namely, Ngara, Kenyatta/Golf Cource,
Parklands cxcluding Muthaiga and Kilimani, are selected to be contracted out.
Table 4.8-2 shows the contract-out schedule of the planned arcas. Shaded
numbers are waste amounts which are planned to be collected by private
companies. The locations of contract-out areas are also shown in Figure 4.8-1.

This schedule will be reviewed after evaluating the performance in the next
contract-out at Ngara by a new Contract Management Section {(CMS) under
the SWM Division. Detailed responsibilitics and roles of the CMS are
described in Subscction 4.8.4.

Table 4.8-2 Schedule of Coﬁtracl—oul Areain the Master Plan
{Unix: tonfday)

Year 1958 1999 2000 2001 2002 2003 2004 2065 2006 2007 2008
Total Waste Generalion 150% 1,595 1,684 1785 1,893 2009 2,041 2269 2413 2566 2.730
Location

Starche PR

Npara S s

Kenyatta'Golf Course 14 15 17

Paridands (excl. Muthaiga) 126 133 139 148 158 168

Kilimani as 35 36 39 1 44

Total PSI 129 134 138 188 198 208

P31 ratio by Contract-out (%) 8 8 8 10 [0 10

Designed Total PSEratio (563 20 20 20 20 20 20

Note: Highlighied areas above indicate target waste amount by contracted private coliector.
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Figure 4.8-1
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. Proposed Landfill Site

LEGEND

Study Area (NCC Boundayy)
Location Boundary

Major Railway

Major Road

River, Lake

Current Contract out Avea
Contract-out Arca

NCC Collection Area
Candidate Sites for Transfer Station
Order of Contract-out Area
(PSH) 124

@ Start from 2001

@ Stavt from 2004

@ Start frem 2006
@ Start from 2008
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4.8.3 Cost and Finance of Confract-out Services

() Estimated Cost of Contract-out Services
Cost of SWM services contracted out to private companies by NCC is
estimated at Kshs 2,155 or US$36.66 per ton of waste (sec Table 4.8-3).
Services include waste collection and street cleansing in the designated arca.
According to the contract-out schedule, the total cost of services is estimated at
Kshs 2,142 million in 2000-2008 (sec Table 4.8-4).
Table 4.8-3 Breakdown of Estimated PSI Cost
(per ton of waste)
Unit: Kshs
Operating Cosl
- Fuel/Oil 395
- Maintenance 43
- Wasle Bags 214
- Wages 485
- QOverhead 645
- Deprociation 178
Sub-total (1) 1,959
Financial Cost (2) 196
Total (1) +(2) 2,155
Table 4.8-4 Total Cost of Contracted PSI Services _
2000 | 2001 | 2002 | 2003 | 2004 | 2005 { 2006 | 2007 { 2008 | total
Waste Amount by Contract PSi 138 | 188 | 198 | 208 | 237 | 248 | 466 | 494 | 546 | 2723
{ton/day)
Cost (Kshs million) W | 138 [ 156 | 164 | 186 | 165 | 367 | 389 | 430 [2142
(2) Finance of Contract-out Services

Cost of contact-out services is combined with the operating cost of all other
areas and charge revenues from all area users including households and
commercial entitics are used to finance the total cost. When the charge
revenue is not enough, funds from the general account or subsidies from the
central government are expected to finance the shortage.

The same billing system, namely, the water charge billing system should be
employed. Even if contracted-out areas arc enjoying higher quality of services
than other areas, same tariff system should be applied to both areas for the
following reasons:

(@) Contracting-out is planned to be implemented in the high income areas
where higher charges are expected to be applicd by the new tariff system.

(b) If two kinds of tariff system are employed, it would be complicated to
enforce the system. In addition, since contracted-out areas are planned to
increase in every iwo or three years, the charging system has to be
adjusted frequently.
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(¢©) Since water charge arcas do not necessarily coincide with the
administrative arcas where contracting-out schedule is based, troubles
will arise in adjusting the watcr billing system.

4.84 Respensibitities and Roles of NCC for PST Promotion

The Contract Management Section {CMS) under the SWM Division of the Dok, NCC
would be responsible for the entire promotion of private sector involvement (PSI) in
SWM. The functions and procedures in the PSI promotion will be established in the
Capacily Building Assistance Program (CBAP) as stated in Subsection 4.6.10. The
sesponsibility and roles of NCC, specifically CMS for both pre-contract award and
post-contract award are summarised as follows:

(1) Responsibilities and Roles in the Pre-Contract Award Process

Responsibilities for preparing and awarding a contract are assigned among the
DoE’s proposed Contract Management Section (CM3), a proposed Contract
Team (CT) and the Council’s existing Tendering Committee (TC).

A Contract Team (CT) is set up for each contract and oversees the contracting
process up to award.

The Contract Management Section (CMS) is responsible for each stage of the
preparation and award of the contract, i.e., it formulates the contract strategy,
prepares a contracting plan, carries out prequalification as appropriate,
prepares the tender documentation, manages the invitation to tender, evaluates
and selects the tender and awards the contract award. In this capacity the CMS
acts as the Secretariat to the Contract Team (CT).

The CT’s role is (1) to advise and approve the Contract Management Section’s
aclivities at each stage of the contracting process and (2) to ensure that the
preparation and award of the contract complies with the local government
legislation, NCC’s policy, rules and regulations.

Membership of the CT would be drawn from the DoE, the Administration and
Legal Sections of the Town Clerk’s Department and the City Treasurer's
Department. The member from the Administration Section would head the CT.
The life of CT would only be for the period of contract preparation. The CT
would cease on the execution of the contract.

The role of the Tendering Commiltee is to formally evaluate and select the
winning tender on behalf of the NCC.

(2) Responsibilities and Roles in the Post-Contract Award Process

The CMS would be sesponsible to monitor the contract terms and conditions
and needs to implement robust procedures.

The sobust procedures need to be implemented to manage the important terms
and conditions of the contract, which are:

(i)  variations to the contract;
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(i) defaults;

(i) dispulcs;

(iv) termination; and

(v) carrying out VFM assessment.

4.9  Financial Improvement Plan

4.9.1 Financial Constraint to Solid Waste Management

As mentioned in Section 2.10, the overriding constraint to solid wastec management
(SWM) services in Nairobi is the financing of these services. NCC services are
financed from NCC’s General Fund and Scrvices Charge Account. After salaries are
paid, however, income is not enough to finance other expenditures, except in 1993/94.

The objective of the Financial Improvement Plan is therefore to improve and
strengthen the financial condition of SWM services and to a support sound or
sustainable operation.

4.9.2 General Principles of SWM Finance for Households

The costs of SWM services for houscholds are divided into two categories based on
the above discussion; capital investments including vehicles and facitities as a part of
improvement in social capital, which produce services continuously for their lives, are
categorised as public service; operating costs for services of individual households
which is produced from the capital investments are private service.

Following are general principles for financing SWM services based on the present
financial situations of NCC:

Firstly, in principle, public service {capital investments) should be financed by
general taxation or by funds from the General Fund.

Secondly, it is preferable particularly in situations where gencral taxation is severely
constrained, that operating costs are recovered wherever possible through a waste
charge rather than through general taxation.

Thirdly, cost recovery should be improved by reforming the budget system and
improving efficicncy of SWM operations on step-by-sicp basis.

Fourthly, where operating costs cannot be fully recovered through a waste charge
after improving cost efficiencies, deficits should be financed through general taxation
or subsidies.

Filthly, charges should be collected from those in informal scitlements because they
will get at lcast a minimum levet of services in the new system. However, charge rates
and the collection method should be different 1aking into consideration their standard
of living.
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4.9.3 Financial Reform for S\WM

n

(2)

3

“@

Establishment of Financial Autonomy of S¥YM Services

The DoE's SWM Division needs to be financially “ring fenced” by
establishing a special account to ensure (hat these revenues are controlled and
spent by the DoE for SWM services only and are not used to finance other
services in NCC. The special account should be designed to have
co-signatorics of the DoE Director and the City Treasurer.

Additionally, funds for replacement of equipment and facility should be
accumulated as depreciation in the operation of the system in order (o sustain
the operation after the equipment and facility initially introduced are finished.

These works will be done by a new Financial Section in the Administration

- Division of the DoE, and the special account will be opened from the

beginning of year 2000.
Subsidisation of S\WWM Services

Financial autonomy should not exclude the continued subsidisation of the
DoE’s SWM services by NCC’s general taxation or the central government.
This is because it is very difficult 1o recover operating costs fully through the
DoE's own revenue sources, particularly in the early years of the Master Plan.

Increasing Revenues

Presently, the main revenuc sources available for SWM are waste charges from
households and commercial entitics and tipping fees. Costs are shared by
households and commercial entities in accordance with their waste discharging
rates on the basis of the Polluters Pay Principle (PPP). In the future when the
private sector involvement system be established, licensing fees for private
collection companies may be considered.

Creating a new tax or chasges for SWM is not preferable. Thus, the existing
charge system should be continued to be a main financial resource with some
improvement including a stcp-up tariff system which changes rates in
accordance with income of beneficiaries,

NCC is going to intcoduce a new tariff of Kshs. 100 for SWM instead of the
present Kshs. 10 per month per household. Therefore, NCC should firstly
collect the new taciff at least by 1999, and then an increased tariff will be
adopted from year 2000. The average rate of the increased tariff is estimated
at Kshs. 216 per month per household for the 0% grant case. Detailed
analysis is described in Section 4.14.

Billing and Collection Method
Currently the billing and collection of waste charge is carried out through the

billing system of the Water and Sewerage Depariment. This should be
continucd for the following reasons:
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(2) ahigher collection rate is expected,

(b) the billing and collection systems are s00n lo be substantially upgraded
under a World Bank technical assistance;

{c) it has the ultimate sanction of disconnccting houschotds which do not
pay; and

(d) it would take considerable time to set up and require significant technical
assistance to establish a new system.

(5) Reform of Budgeting System of SWM Services

The budgeting system of SWM services’ special account should be arranged to
avoid such problems. They are:

(a) revenues should not be accrued in the budget. Onty cash receipts should
be credited to the account;

(b) revenue estimales should be based on the previous calendar year’s actual
cash collections;

{c) recurrent expenditure should be estimated within revenue estimates
based on the previous calendar year’s actual revenue plus any approved
charge increases. Expenditure ceilings should be established at the
beginning of the budget process; and

(d) revenue in excess of the estimates should be appropriated to capital
' expenditure. It should not be released until the revenue has been realised.

(6) Proposals for Technical Assistance

To implement the above recommendations, technical assistance will be made
within the CBAP as described in Subsection 4.6.10 focusing on establishing a
new Finance Section in the Administration Division.

494 Calculation of Charges

Charges including tipping fees are calculated in accordance with the Pollluter Pay
Principle (PPP). So, the total cost for collection/transport including contracting-out
services are shared in proportion to the collection amount of cach user catcgory.
Same charge rates are applied to NCC areas and conlracting-out arcas (sce
Section 4.13 for the details of PSI costs and charges). In the same manner, the total
cost for final disposal is shared in proportion to the dumping amount of cach user
category.

Charges for each user categories (houscholds and commercials) are calculated to cover
such cost shares calcutated in the way mentioned above. In addition, non-contracted
service users should atso bear their final disposal costs. In this case, NCC levies the
tipping fees on the waste of such services by the companies. Thus, the non-contracted
service users will share the cost indirectly through the companies.

The concept of cost-sharing is illustrated in Figure 4.9-1. Cost-sharing of cach user
category in 100% collection is shown in Table 4,9-1.
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ColiTrans Cost

NCC Sendce Users
Contractout Senice Users Charges

Cosls are shared by

collection amoints.

Final Disposal Cost

NGCC Senvice Users
Contractcut Service Users
Non Contract-out Servics Users  { Tipping Fess

Costs are shared by
dampiy amaunts.

Figure 4.9-1 Concept of Cost Sharing

Table 4.9-1 Cost Sharing (100% Collection)

2000 2001 2002 2003 2004 2005 2006 2007 2008

Collection/Transport

Houschold 9290%] 9298%% 93.09%| 93.20%| 93.26%| 933%%] 9346%| 931S55%| 93.64%

Commercial 7.10% 7.02% 691% 5.80% 6.74% 6.61% 6.54% 6.45% 6.36%
Total 100.00% | 100.00% | 10000% | 100.00%f 100.00%} 100.00%] 100.60% ] 100.00% ¢ 100.00%
Final Disposal
NCC and Contract-put

Household 8182%| 8405%f 8402%] 8393%] B467%) B46G1%]| 9279%Y) RNBI%] 9364%

Commercial 6.26% 6.34% 6.24% 6.82% 6.02% 599% 6.49% 65.40% 6.36%
Non Contract-out

Household 11.03% 8.94% 9.06% 9.22% 8.59% 2.78% 0.67% 0.73% 0.00%

Comnervial 0.85% 0.67% 0.671% 0.67% 0.62% 0.62% 3.05% 0.05% 0.00%
Toial 100.00% ] 100.00% | 100.00%} 100.00% 1 100.00% | 100.00%] 100.00% ) 100.00% ] 100.00%

In terms of the commercial waste charge, the existing billing systern of charging
collection through the water charge system is continued in the plan, considering
smoothness of implementation. The tariff employs a flat rate system, which is
different from the household waste charge.

There is an idea that the commercial charge is changed in accordance with the size of
the business entity such as number of employees, sales, cquitics, clc., assuming that
waste production increases in proportion to such figures. 'The reasons why a
discriminated rate tariff is not employed are data availability on business entities and
required change in the existing charge calculation system in accordance with the size
of commercial entity. In addition, the commercial share of total waste production is
only about 6-7%. However, since a few number of entities have no water meter, there
is another idca that charges are added to business license fees for which NCC has the
authority in order Lo improve fairness and revenue.
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Public Education and Awareness Plan

4.10.1 Overview of Findings

The significant findings of the analysis are:

(a) A political commitment to provide improved waste management services
is a fundamental requirement of the strategy;

{b) The NCC is insufficiently aware of the nature and complexity of the
SWM issucs facing Nairobi or of its need to work with community
groups in the provision of appropriate services;

(¢} The important role of the NCC is to facilitate the involvement of
communily organisations in the provision of appropriate solid waste
management arrangements,

(d) The importance of waste as a source of income for many Nairobi
households has to be recognised during the formulation of SWM
strategies; and

{¢) Programmes of civic education aimed at the very poor can be a source of
public conftict and arc not required.

4.10.2 Strategy Implications

The strategy implications of these poinls are summuarised below.

(1

)

&)

Raising Awareness Within the NCC

The NCC’s own awareness of the requirements of a new solid waste
management strategy is low, and is proposed to be enhanced through a
programme of seminars and workshops directed at council officials prior to a
public announcement on the implementation of the new strategy.

Communications Strategy

Following a decision on strategy implementation, the NCC has to inform the
public of the measures it proposes taking to improve SWM services and of
how it proposes to fund these by increasing the existing low level of charges.
A propecly structured communications strategy is necded.

Raising Public Awareness
Significant points are:

(a) A public cducation and awareness programme should accompany lhe
NCC’s announcement of the new strategy. Any attempt to introduce it
before the NCC has spelt out the steps it is to take to improve solid waste
management conditions in the city would be futile.

(b) Two video films edited by the JICA Study Team have to be used for
raising general public awareness of SWM issues; onc targeted at the
adult population and the other at school-age children.
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()

)

(6)

Primary Education

Significant points are:

(@)

(b)

{c)

A “children’s charter” is proposed to make school children more aware
of solid waste issues. It involves a commitment by the NCC to provide
high quality collection services to all schools and by children to keep
their school compounds free from waste. It is reflected in a signed
“Charter” prominently displayed in all schools.

A highly visible public commitment such as this would heighten
children’s awareness of the issucs involved and place a duty on the NCC
to meet its publicly declared obligations.

The City Education Department needs resources if it is to participate in
raising awareness. Technical assistance is proposed (refer below) to
provide two each of a video camera, VCR and TV subject to the NCC
implementing the “Children’s Charter”.

Recommendations

Essential recommendations are:

(@)

(b)

{c)

(d)

(c)

That a programme of workshops and seminars be prepared with
accompanying fact sheets to improve the general awareness of NCC
officials of the issues involved in the delivery of appropriate SWM
services to the people of Nairobi.

That the NCC should work to ensure the success of the existing
NCC-CBD private seclor contract as a way of demonsirating ils
commitment and capacity to provide good qualily solid waste services in
the capital.

That a communications sfrategy be prepared to inform the public of the
measures it proposes taking to improve SWM services and of how these
are 1o be funded by increasing existing charge levels.

That two video films edited by the JICA Study Team have 1o be used to
raise public awareness on SWM issues in Nairobi; one to be targeted at
the adult population and the other at school-age children.

That the NCC implements a “Children’s Charter” in which the NCC
pledges to provide a good quality collection service and the schools to
maintain condilions within school compounds.

Proposals for Technical Assistance

Technical assistance required to implement the above recommendations is as
follows:

{(a)

The appointment of a Communications Specialist for a period of two (2)
months (following completion and acceptance by the Kenyan authoritics
of the HCA Study Team findings and recommendations) with the
following objectives: (1) to prepare reicvant matertais and organise a
programme of workshops and seminars directed at council officers prior
10 a public announcement of the strategy being made; and (2) to prepare
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a communications stralegy to accompany the NCC’s public
announcement of the measures it is to take lo improve SWM scrvices.
Th cost is estimated at Kshs. 3,500,000

(b} The provision of communications equipment, 1.¢., iwo each of a video
camera, YVCR and TV, to the Department of City Education (subject to
the NCC implementing the “Chitdren’s Charter”). The cost is estimated
at Kshs. §,100,000.

{c) The total cost of public education for techrnical assistance is therefore
estimated at Kshs. 4,600,000. This cost is included in the cost of the
CBAP as mentioned in Subsection 4.6.10.

4.11 Preparatory Actions by NCC
4.11.1 General

Project implementation requires a large amount of cost and manpower in general.
More importantly, proper organisational and institutional arrangements with
appropriate management capability by the concerned officials are incvitably
necessitated to carry out any project successfully.

The JICA Study Team strongly recommends that the Nairobi City Council {NCC)
should take the actions mentioned in the following subsections which arc thought to
be self-endeavouring actions without a large capital investment in order to facilitate
the proposed projects in the Master Plan.

4.11.2 Organisational Strengthening of the DoE

NCC needs to carry out a number of essential actions between 1998 and 1999 to
strengthen the Department of Environment (DoE) and to prepare it for a capacity
building assistance program (CBAP) which is proposed to be implemented from 1993
to 2000.

These actions are recommended in the Institutional Restructuring Plan, and cover:

(a) implementing changes to the existing organisational struclure; and

(b) setting up a number of new sections and functions, and appointing new
managers and staff.

Changes to the DoE’s existing organisational structure can be summarised as:

(a) reducing the number of vertical levels in the organisation and creating
new positions for three Deputy Direclors, an operations manages and two
deputy operations managers;

(b) separating disposal from collection and strect cleansing services and
establishing a Disposal Section; and

(¢) separating the management of collection services from that of strect
cleansing.

The new functions which need to be established are:
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(a) anew Communily Development Scction;

{b) a new Environmental Planning and Management Division responsible
for the environmental regulation of solid wastes;

(¢} aConlract Management Scction;

(d) a new Administration Division to manage the DoE’s human resources,
finance and general administration; and

(e} appointment of an MIS officer.

The CBAP would be conditional upon the DoE implementing these actions,
4.11.3 Establishment of Financial Autonomy

NCC needs to carry out the following actions.

{a) Organisation of a work team to work out the modalities of having a
special account for SWM services in DoE. Modalities to include:
revenue sources (revenue forecast, financial analysis of current revenues),
collection method, tariff setting, schedule for collection of revenue and
justification for financial autonomy.

(b) Preparation for approval of the agreed modalities by NCC.

(¢) Setting-up of a temporary Financial Unit under DoE from the City
Treasurer’s Department to handle the preparatory actions while wailing
for approval of the unit, and making of a monthly report covering the
present cash flows of SWM services by DoE.

4.11.4 Promotion of Private Sector Involvement {(PSI)

NCC needs to carry out the following actions.

{a) Review of performance of the private collector contracted by NCC for
cleaning the CBD area based on the outputs of “Contract Management”
Workshop held on 8th and 9th January 1998,

{(b) Review of performance of NCC in the CBD contracis based on the
outputs of “Contract Management” Workshop held on the §th and 9th
Jainnary 1998 (contract management, financial, etc.).

(c) Continuation of the current private contract-out in the CBD area and its

appropriate management/monitoring in consideration of the above itemns
(a) and (b).

(d) Identification of community based organisations which can be

incorporated when contracting out for collection and transportation
services under PSL

4.11.5 lmprovement of the Dandora Dumpsite

NCC nceds to carry out aclivities to improve the final disposal system in Nairobi City,
namely:

(a) Improve and Sustain the Condition of Dandora site.
(b) Sirengthen the Operational Management of Dandora,
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(c) Preparation Work for New Disposal Site(s).
(1) Improve and Sustain the Condition of Dandora Dumpsite

The condition of the Dandora Dumpsite should be improved and sustained by
ensuring that the access road and dumping poinis are kept constantly clear, and
that periodical land-filling and land reclamation of the existing dump arca is
carried out.

Either the DoE's heavy equipment should be repaired and used or,
alternatively, equipment should be hired.

(2) Streagthen the Operational Management of Dandora

{a) Increase the number of inspectors at the site.

(b) Introduce controlled dumping. Zoning of the dumping arca for hospital
wastc and others; hospital waste atea should be covered by soil.

{¢) Recording and keeping data on the volume of solid waste dumped, and
compare between collection record and dumped record.

(d) Monthly monitoring the surrounding environmental conditions. The
result of the monitoring should be reporied to the director of DoE.

(e) Prohibit dumping at night time. DoE have to issue letters of instruction
to private companies mentioning the regulations of dumping at the
Dandora Dumpsite.

(3) Preparation Work for New Disposal Sile(s)

{a} Take sicps to acquire land for the disposal site(s).

(b} Obtain the consent of neighboring residents for the construction of a new
final disposal site(s) through EIA.

4.11.6 Improvement of Collection and Transportation Operations

NCC needs to carry oul the following actions.

(a) Establish a reporting system of daily operation of collection vehicles (in
and out time, mileage, fuel consumption, name of the driver and loaders,
any faitures and problems) and a cross checking system to compare with
records of a disposal site.

(b) Make inventories of vehicles in other Depariments which can be used for
the collcction and transportation work and request to usc the vehicles
temporarily for collection.

() Add one more trips for collection of wasle by introducing of job-shifting.

(d) Check the existing vehicle’s conditions and identify the necessity of
repair and the quantity and cost of required spare parts, tools and
equipment, and prepare a monthly report covering ail repair and
maintenance records.
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(¢) Scparate rouline and logistics maintenance activities of DoE from the
general workshop activities, possibly establish a small workshop at the
Kaloleni Depot.

(N Reinforce the city inspection regarding condition of uncollected waste
and report the result to the Cleansing Section daily and weekly.

(g) Conduct at least two seminars for drivers on traffic regulations and safely.

4.12 Urgent Improvement Plan
4.12.1 Necessity of the Urgent Improvement Plan

Due to rapid urbanisation and migration in Nairobi, the present capacity of waste
coltection and disposal will not cope with an increase of the waste amount in the
neatest time even if the above Preparatory Aclions by NCC are done completely. To
maintain at least the current situation, the Urgent Improvement Plan is required to be
carried out as quickly as possible because the actual increase of the collection ratio
will arise from the year 2000 due to arrangement and preparation of financial
resources, The Urgent Improvement Plan comprises the following two projects:

(1) Renewal of the existing collection vehicles, and
(2) Improvement work for the Dandora dumpsite.

The scope of the Urgent Improvement Plan is to be defined in consideration of the
existing human and financial resources of NCC. The Plan therefore does not require a

greater number of additional manpower and operaling cost rather than that of the
current ones.

4.12.2 Renewal of the Existing Collection Vehicles

The Department of Environment (DoE) had been operating around fifteen (I5)
collection vehicles in the years from 1996 to 1997. However, except five (5) dump
trucks procured in 1997 the newest vehicles, i.e., six {6) compactors have already had
five year operation records, which are almost near the depreciation period and are
frequently unavailable.

For the Urgent Improvement Plan, therefore, fifteen (15) dump trucks that are the
same as the average available number of vehicles in the recent time are recommended
to be procured. The specifications of the truck are also the same as those which were
purchased in 1997.

4.12.3 Improvement Work for the Dandora Dumpsite

NCC has to usc the existing dumping site unti} a new site(s) is constructed. Thercfore,
NCC should make efforts to improve and sustain the condition of the Dandora
dumping site.

The DoE introduced three bulldozers to the dumping site from the end of October
1997. Two of them were hired and one was repaired to clean the public road and
ensure the access road and dumping points. The two bulldozers from a private
construction company were hired for only one month, but the activities were very
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effective to improve the site conditions. The activilies demonstrated thal the
introduction of heavy equipment is the most ¢ffective to improve the site conditions.

Accordingly, DoE has to maintain the repaired bulldozer very well and also to
permancatly operate a reasonable number of heavy equipment at the site. The
rcasonable number of heavy equipment for daily management is three (3) bulldozers
and one (1) excavator, NCC has to keep an annual budget to hire or purchase two
bulldozers and one excavator. The detail calculation is described in Subsection 1.3.2,
Supporting Report Section H.

If NCC requires tand reclamation of the old dumping area to improve the present site
conditions, NCC has to introduce more number of heavy equipment,

4.12.4 Schedule and Cost of the Urgent Improvement Plan

The Urgent Improvement Plan will be driven by the present human and financial
resources of NCC and will basically succeed the existing systems of collection,
transportation and disposal. The specifications of the vehicles and machine will be
the same as the existing ones. Therefore, it should not take a long tlime (o procure the
required vehicles and heavy equipment. This means that the Plan could commence
from the year 1999.

Capital cost for the Urgent Improvement Plan is estimated at Kshs. 82.6 million and
the operation and maintenance (O&M) cost is Kshs. 100.9 miltion. The total project
cost of the Plan is Kshs. 183.5 million as summarised in Table 4.12-1 below.

Table 4.12-1 Summary of Cost for the Urgent Improvement Plan
Unit: Kshs million

Project Capital cost Q&M Cost* Total Cost
Renewal of the existing 48.8 932 1420
collection vehicles
Improvement work for 338 1 41.5
the Dandora dump site
Total 82.6 10609 183.5

*  Operation and maintenance (O&M) Cost means cosis of personnel, fuel and oil for vehicles and equipment,
and spare pasts and consumables only.

4.12.5 Impacts of the Urgent Improvement Plan
{(I) Increase of Waste Collection Rate

The current collection coverage ratio or waste collection rate, ic., proportion
of the amount of waste collected to the total amount of waste generated, is
estimated at about 25%. The total amount of waste collected is approximately
360 tons per day.

The proposed fifteen (15) dump trucks will collect an additional amount of
waste. The existing truck carries 4 tons per truck per trip, and the present
manual loading will also give two trips a day on average. Consequently, these
new trucks will collect the amount of: 15X 4 x 2 = 120 ton/day.
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@)

Thus, the total collected amount will be: 360 + 120 = 480 ton/day and, the
total amount of generated waste in 1999 is estimated at 1,595 ton per day (sce
Pata Book (1), Table 1.2-2). The waste collection rate is therefore: 480 +
1,595 =0.300 = 30%

The Urgent ITmprovement Plan will make the waste collection rate increase
from the present 25% to 30% although the amount of generated waste will be
growing more than 10% of the existing amount.

Improvement of the Dandora Dumpsite

The improvement work will extend the existing disposal capacily and make
tonger life for disposing the waste on the site.

Keeping and maintaining the access road will facilitate unloading of waste on
the designated area. Daily operations such as gathering of waste and
application of cove soil on the waste will also reduce dust, odour and gas
emission. These will result in less possibility of secondary pollution.

4.12.6 Financial Aspect of the Urgent Improvement Plan

The Urgent Improvement Plan has been examined from the financial viewpoint. In
addition to the cost of the Plan, PSI contract cost was considered in the financial
analysis. Revenues are charges collected from households and commercial
establishments. The analysis was carried out on the following assumptions:

8}
(2}

(3)

Q)
(5)
(6)
)

Estimation period is 1999 only.

O&M cost includes personnel cost which is required only for the Urgent
Improvement Plan;

PSI contract cost is Kshs 3% million. It is increased by 1.07 times from
Kshs 36 million, which is currently introduced in the central business district
(CBD) area, because the collection amount is expected to increase as much;

Depreciation is not inctuded,
Engincering cost is not included in the inittal investment cost;
Capital cosl is financed by subsidies or grant aid; and

Waste charge is 100 Kshs/month both for houscholds and commercial
cstablishments and levied on every water account.

It is estumated that the total cost of the Urgent Improvement Plan is Kshs 222 million
including the PSI contract cost.  Revenue which is estimated at Kshs 184 million
could thus fully cover the costs for O&M and the PSI contract totaling Kshs 140
million. Unless the PSI contract cost is considered, the totat cost of the Plan would be
Kshs 184 million and just balanced. Se¢ Table 4.12-2.
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Table 4.12-2 Result of Financial Analysis for the
Urgeat Improvement Plan
Unit: Kshs million

{tem Particulars Armount
Cost
(1}  Capital Cost 826
2y O&MCost 1009
(1) Sub-Total {1)+(2) 1835
{4) P81 Conitract 386
{(8)  Total 3)+{4) 2221
Revenue
{3 Houscholds 1731
(2] Commcrcial Establishments 107
(8) Total (5HD 181.8
(9) Balance (8)-(2)-(4) 443

4.13 Phased Implementation Plan and Priority Projects
4.13.1 General

The financial constraints of NCC will seriously affect project sustainability because
the financial autonomy as well as the accounting system of NCC based on collecting
the waste charges is a bottom line of the Master Plan. This section firstly estimates
the financial cost of the Master Plan to be covered with different financial sources
such as loan, grant, subsidy and waste charges. Secondly, a phased implementation
plan is formulated from technical and institutional viewpoints and the result of this
financial estimation. Finally, priority projects in the Master Plan are selected to
conduct the Feasibility Study.

4.13.2 Financial Consideration

The preliminary estimation for the Master Plan projects was made from the firancial
viewpoint. This helps to consider how the projects are to be implemented, timing of
start and the scale of the projects as discussed below. Here, project scales mean waste
collection rates. Since the waste collection rate or collection coverage ratio is defined
as proportion of the amount of waste collected to the tolal amount of waste generated,
project dimensions of collection and transportation system and final disposal system
depend on the collection rate.

(1) Assumptions/Conditions for Estimation

Assumptions/conditions for the financial estimation are basically the same as
those employed in Section 4.14. It should be noted that all prices are indicated
in 1997 prices.

The Master Plan projects include: (1) Capacity Building Assistance Program
{CBAP); (2) Contract-out for private sector involvement; (3) Construction of a
new final disposal sile and its operation, including closure of Dandora; and (4)
Collection/Transportation System which employs container system for the
main collection system, transfers wastes through the fransfer station to onc

final disposal site at Ruai; including Community Waste Management Project
(CWMP).
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(2)

(3)

@

Project Cost

* Project costs in accordance with waste collection rates are estimated for all the

project years 1998-2008, where the waste collection rates are kept constant
(scc Table 4,13-1),

Table 4.13-1 Project Costs and Waste Collection Rates
Unit: Kshs miltion

Waste Collection Rate 1
40% 60% 20% 100%
CBAP 47.8 47.8 47.8 47.8
Contract 2,141.8 2,141.8 2,141.8 2,141.8
Final Disposal
Operation 174.6 240.5 308.3 37185
Depreciation 103.8 152.7 2135 2600
Initial Investment 1,741.8 1,790.7 1,849.5 1,898.0
Engincering 705 7035 70.5 70.5
Final disposal Total 2,090.8 2,2544 2,439.8 2.607.0
ColifTrans _
Operation 3,256.8 4,778.0 6,6089.9 8,858.7
Depreciation 906.5 1,435.7 1,963.1 25319
Initial Investment 2,251.3 2,822.5 3,406.0 4,048.5
Engineering 1126 141.1 170.3 2024
Sub-total $,527.1 Q1773 12,229.3 15,6415
CWMP 296 29.6 29.6 29.6
LollfTrans Total 6,556.7 9,206.9 12,2589 15,671.1
Total 10,837.1 13,650.9 16,888.3 20,467.8 g

* Total cost may not be the same as indicated due to rounding.

Financing Sources
(a) Initial Investment Costs

Sources which finance the initial investment costs including engineering
fees are expected to be (a) 100% loan (interest rate: 8%, grace period:
5 years), (b) 50% grant aid and 50% loan (grant aid covering the costs in
1998-2000 and loan covering the costs in 2001-2008), and
(c) 100% grant aid. '

(b) Operating Costs

‘The operaling costs come from revenues expected in the projections that

are composed of the waste charges and/or subsidies. In case that the @
charge revenues are not enough to cover the costs, subsidies from the

central government would be considered.

Balances

Projections are examined in the way how the revenues balance the costs.
Balances here mean those on revised cash flow basis, which assumes the
depreciation is saved and just finances replacement cost. This assumption is
vital for achieving the sustainability of the projects, otherwise, deficits would
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consume replacement costs. The deficits mean that other finance sources,
specifically, subsidics that are equivalent (o the deficits are required to operate
and maintain the projects.

Projection Results

(a) Waste Collection Rates and Balances

Relations between waste collection rates and the balances are examined
by setting up average houschold charges at 100, 200, up to
500 Kshs/month while commercial charges are fixed at thesc just
covering the cost share for each case of financing. It should be noted that
surpluses or deficits examined here are those of single-year base.

(i

(ii)

(iii)

1860% Loan

See Figures 4.13-1 to 4.13-3. If a charge of nearly Kshs. 400 is
collected, this could finance all costs for 100% waste collection in
2000 which include loan intesest, but it causes more Kshs. 585
miltion deficit in 2004, and Kshs. 1,071 million deficit in 2008. In
the case of Kshs. 200, it brings Kshs. 551 million deficit in 2000,
Kshs. 1,289 miltion in 2004 and Kshs. 1,919 million in 2008. On
the other hand, if waste collection rate is reduced to 60%, a charge
of Kshs.400 produces Kshs. 420 million surplus in 2000,
Kshs, 152 million surplus in 2004 and Kshs. §22 mitlion deficit in
2008,

S0% Grant and 50% Loan

See Figures 4.13-4 (e 4.13-6. 1f a charge of Kshs. 400 is collected,
this could finance all costs for 100% waste collection and makes
Kshs. 213 million surplus in 2000 but it causes more than Kshs. 42
million deficit in 2004, and Kshs. 543 million deficit in 2008. In
the case of Kshs. 200, it brings Kshs. 371 million deficit in 2000,
Kshs. 745 million deficit in 2004 and Kshs. 1,391 million deficit in
2008. On the other hand, if waste collection rate is reduced to 60%,
a charge of Kshs. 400 produces Kshs. 553 million surplus in 2000,
Kshs. 549 million surplus in 2004 and Kshs. 273 million deficit in
2008.

100% Grant

See Figures 4.13-7 t0 4.13-9. If a charge of Kshs. 400 is collected,
this could finance al} costs for 100% waste collection and makes
Kshs. 213 million surptus in 2000 and causes Kshs. 83 million
surplus in 2004, but the balance changes to Kshs. 195 million
deficit in 2008. In the case of Kshs. 200, it brings Kshs. 371
million deficit in 2000, Kshs. 620 million deficit in 2004 and
Kshs. 1,042 million deficit in 2008. On the other hand, if waste
collection rate is reduced to 60%, a charge of Kshs. 400 produces
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Kshs. 553 million surplus in 2000, Kshs. 661 million surplus i

2004 and Kshs. 567 million surplus in 2008.

These are as graphically illustrated below.

Balance; Kshs million

Loan 106%; Year 2004

Figure 4.13-1 Waste Collection Rates and Balances (2000);

—
-

1,500
1,000 }
Waste Charge
500
—&— 500 Kshs/month
\ —— 400 Kshshnonth
-500 —&— 308 Kshs/month
-1,000 —— 240 Kshs/monlh
—4— 190 Kshs/month
-1,500 -
-2,000 AR —-
-2,560
40% 60% 80 % 100%
L Waste Collection

40% 60 %

8G% 100%

Waste Collection

100 % Loan

Balance; Kshs million Loan 100%: Year 2004

1,500

1,000 <o e—

Waste Charge
500 o - . N S

—6— 500 Kshs/month
—¥— 490 Kshs/month
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Figure 4.13-2 Waste Collection Rates and Balances (2004);

100% Lean
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Balance; Kshs miltion Tean 1005 vear 2008 )
1,500

1,000
500 \
b

Waste Charge

;a: 360 iGhslnlon th
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Figure 4.13-3 Waste Collection Rates and Balances {2008);

100% l.oan
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Figure 4.13-4 Waste Collection Rates and Balances (2060);
50% Grant and 50% Loan
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Figure 4.13-5 Waste Collection Rates and Balances (2004);
50% Grant and 50% Loan
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Belance; Kshs miltion

Loan 50% Grant 50%; Year 2008
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Figure 4.13-6 Waste Collection Rates and Balances (2008);
50% Grant and 50% Loan
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Figure 4.13-7 Collection Rates and Balances (2000);
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Figure 4.313.8 Collection Rates and Balances (2004);

160 % Grant
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Balance; Kshs mitlion Grant 100%; Year 2008
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Figure 4.13-% Collection Rates and Balances (2008);
100% Grant

Waste Collection Rates and Charges

Here, average houschold charge which just balance the O&M costs and
depreciation for each year is calculated in accordance with
Subsection 4.9.2, General Principles of SWM Finance. In this case
the total balances are deficit because capital cost and loan interest are not
paid by households. The charge which would make up for the operating
costs and depreciation is the same whatever is the finance source. On the
other hand, commercial charges and batances differ depending on the
finance source. Thus, all year average household charge is 165 Kshs in
40% waste collection, 229 Kshs in 60%, 304 Kshs in 80% and 388 Kshs
in 100%, as shown in Tahle 4.13-2 below. Commercial charges are
presented in Table 4.13-3.

Table 4.13-2 Reguired Waste Charges Per Family Depending on Waste Collection Rates
Charges Per Family; Unit: Kshs/month

2000 2001 2002 2003 2004 2005 2006 2007 2008 Avr,
0% 165 169 158 149 155 147 181 176 182 165
60% 1 218 210 203 212 213 253 254 266 229
80% 261 2714 276 2717 292 295 33 340 354 304
100% 327 352 358 359 176 380 425 430 446 188
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Table 4.13-3  Required Waste Charges Per Commercial Account
Depending on Waste Collection Rates

Charges Per Commecial Account (Loan 100%); Unit: Kshs/month

2000 2001 2002 2003 2004 2005 2006 2007 2008 Arr.
40% 464 488 478 466 470 458 553 545 545 504
60% 648 659 652 612 645 634 685 680 617 660
80% 844 848 841 832 83 824 249 844 840 840
100% 1,056 1,053 1,047 1037 1,039 1,02¢ 1,032 1,02} 1,622 1,036
Charges Per Commecial Account {Loan S0%/Grant 50%); Unit: Kshs/inonth

2000 2001 2002 2003 2004 2008 2006 2007 2008 AvE.
0% 59 353 345 337 340 33 404 398 308 366
60% 457 495 489 482 484 416 517 512 51 494
BO% 565 637 652 645 647 639 659 656 653 644
100% 709 B32 827 320 821 813 816 813 809 809
Charges Per Commercial Account (Grant 100%), Unit: Kshs/month

2000 2001 2002 2003 2004 20063 2006 2007 2008 Avr.
40% 359 352 3126 302 308 287 319 305 309 6
60% 457 455 432 311 422 415 446 442 452 437
80% 562 572 567 561 582 575 594 591 600 580
100% e 735 731 726 749 742 748 747 751 740

In the case where the initial investment costs are financed by a 100%
Loan, the total balance is Kshs. 3,367 million deficit in 40% waste
collection, Kshs. 3,814 million deficit in 60%, Kshs. 4,440 million
deficit in 80% and Kshs. 5,029 million deficit in 100%. In the case of a
50% Grant and 50% Loan, total deficits are Kshs. 954 million,
Kshs. 1,023 million, Kshs, {,§03 million and Kshs. 1,179 million,
respectively. The deficit should be compensated by subsidies from the
central government or any other special financing resources. The
required amounts of subsidies that would make up for loan interest and
redemption are shown in Table 4.13-4.

Table 4.13-4 Required Subsidies Depending on Waste Collection Rates
Balance {Loan ¥00%), Negative Figures: Subsidies; Unit: Kshs miltion

2000 200} 2002 2003 2004 2005 2006 2007 2008 Totat

40% 11 -172 215 246 -437 =504 -513 -550 -598 -3,367
0% -133 -201 -246 218 -508 -583 618 -638 -689 -3.894
80% -153 229 -278 314 -585 -663 <706 <127 <780 -4,440
100% -180 -264 -31% -353 -669 -757 -796 -819 -876 -5,029

Batance {Loan S0% #Crant 50%); Negative Figures: Subsidics: Unit: Kshs miition
2000 2001 2002 2003 2004 2005 2006 2007 2008 Total

45% 0 1 -42 -74 409 -107 -161 -197 -266 954
60% 0 5 -40 -74 -l -115 -176 =219 -294 -1.023
BO% 0 10 -40 -7 -1i8 -124 -193 -240 -3 -1,103
100°% 0 i1 -40 -79 -125 -133 -205 -25% -349 -1.179

4.13.3 Step-by-Step Implementation of Projec(s

Implementation timing and scale are very important and need examination from the
various viewpoints for successful installation.

(1Y Implementation Schedule on Step-by-Step Basis

When a new system is introduced in the activities which will widely affect the
people and the costs are huge, it is usual that the system be implemented on a
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step-by-step basis in order to avoid irreversible failure and achieve smooth
installation considering the improvement of skilis of the operators,
administrative staff and so on. On the other hand, frequent enhancement of the
system is intricate in following goveramental procedures and often brings
confusion. Considering these factors, three to four year interval is suitable for
step-ups. Since the project period is 11 years and the new system is expected
to start in 2000, the second step starts in 2004 and the third or final step statts
in 2008 or the target year. Therefore, the Master Plan is divided into three (3)
implementation stages.

Target Waste Collection Rate of Each Implementation Stage

Since the current waste collection rate is very low at approximately 25%, a
stepwise increase in waste collection rate is to be made in cach stage as
mentioned above to attain the goat of 100%. In the initial stage of the project,
the collection rate is to be proposed at more than half of the generated waste,
i.e., 60% to realise visible improvement of the environmental condition. The
colfection rate will accordingly go up to 80% in the second stage of 2004 and
100% by the year 2008. The collection rate or collection coverage eatto in this
study means the proportion of amount of waste collected to the total amount of
waste generated.

From a financial point of view, monthly payment of Kshs. 327 per family will
be required as the waste charge in 2000, Kshs. 376 in 2004 and Kshs. 446 in
2008 (see Table 4.13-2 above) if the waste collection rate is sct up at 100%
from the beginning of the project term. This charge amouat is quite high
compared with the present charging Kshs. 10 for refuse removal by NCC.
Even if 80% collection frate is adopted, the waste charge in 2000 will be
Kshs. 261.

As a result of the Public Awareness Survey, the average willingness to pay
ranges from Kshs. 212 to Kshs. 61 answered by high, middle and low income
residents (see Subsecfion 4.2.2). Other surveys in the Study, such as a
questionnaire survey in the Experimental Collection Wosk, also support this
result. Considering these results, it is recommended that the waste collection
rate is to be raised on a step-by-step basis, and less than 60% collection rate in
2000 will be appropriate.

(3) Required Number of Vehicles and Equipment for the Phased

Implementation

Based on the above stepwise increase of waste collection rate, ie., 60% in
2000, 80% in 2004 and 160% in 2008, the number of vehicles and equipment
required for collection is presented below {figures for 1998 and 1999, which
include the number required for the Urgent Improvement Plan, are shown as
reference).
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Table 4.13-5 Vehicles and Equipment Required for the Phased Y¥mplementation
(Waste Collection Rate: 1998-2003; 60 %, 2004-2007; 80 %, 2008; 100%)

No Trems Cuantity

1998 ¢ 1899 | 2000 | 2001 ) 2002 | 2003 ]| 2004 | 2005 | 2006 | 2007 | 2008
CotlectionTransport
§ Detachable- 41 43 45 47 49 st 83 87 52 97 139

container truck
2 } Conlainer 927 267 1008 1055 1104 1156 1873 1963 2074 2186 3143
3 | Trailer truck 14 15 i5 16 17 13 25 27 28 30 40
4 Side Joader 20 21 22 23 24 25 40 42 45 47 &1
5 | PBumptruck 9 10 10 i 11 12 19 20 1| 22 32
& § Wheel loadec 9 10 10 11 {1 12 54 20 21 22 32
7 | Water 2 2 2 2 2 2 3 3 3 4 5
sprinkler

8 ¥ lnspection car 22 22 22 22 22 22 22 22 22 22 22
9 | Tow truck i H H i 1 1 2 2 2 2 2
10 | Parking lots 6 6 & 6 6 & 6 & [ 6 &
Final Disposal
11 | Bulldozer 3 3 3 L 7 7 12 12 12 12 12
12 | Excavatoc 1 1 1 1 1 i )] 1 1 { 1
13 | Dump truck G 0 0 2 2 2 3 3 3 3 3
14 | Jeep ] 0 0 1 1 i 1 1 1 1 1

The project implementation on the step-by-step basis is evaluated in detail in
Section 4.14, Evaluation of the Master Plan.

4.13.4 Project Implementation of Each Stage

(1) Year 1998 - 1999 (Preparatory Actions and Urgent Improvement Plan)

The Preparatory Actions in major components of the Master Plan, as described
in Section 4.11, are to be carried out between 1998 and 1999.

The Urgent Improvement Plan comprising scnewal of the existing collection
vehicles and improvement of the Dandora dumpsite is also planned to start in
1998 and actually will be operating from 1959.

{2) Year 1999 - 2003 (First Implementiation Projects)

The First Implementation Stage from 1999 to 2003 has the following projects
to be implemented:

(2)
(b)
(c)
(d)

(e}
(D
(g)

(h)

Capacity Building Assistance Program (CBAP): 1999 to 2000,
A new SWM By-laws be enacted in the CBAP between 1999 and 2000;
Financtal reform for SWM within the same program of CBAP;

Collection of tariff of Kshs, 100 per month per household for SWM be
started at least by 1999;

Designing the final disposal site in 1999,
Communily Waste Management Project (CWMP) from 1999,

Designing the collection vehicles and other equipment and facilities
including a transfer station and a preventive workshop in 1999;

First stage construction of the final disposal site be completed at the end
of yecar 2000;
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Procurement of heavy equipment for tandfill operation in 2000,

Procurcment of the collection vehicles and other vehicles be completed
within 2000,

Construction of the transfer station {first phase) and the preventive
workshop be completed within 2000,

New tariff system be started from 2000,
Raising awareness within NCC in 2000,
Establishing communications strategy in 2000,
Public campaign and education from 2000,

Second stage construction of the final disposal site be completed at the
end of year 2001;

Review of the CBAP from 2001;
Contract-out for Ngara from 2001; and

Third (final) stage construction of the final disposal site be completed at

~ the end of year 2002.

Year 2003 - 2007 (Second Implementation Prejects)

The Sccond Implementation Stage from 2003 to 2007 has the following
projects to be implemented:

(@)

(b}

{c)

(d)
(e)
®
(g)
(h)

(i}
®

Ly

Designing and procurement of heavy machine for landfill operation in
2003;

Designing and procurement of the collection vehicles and other
equipment in 2003;

Construction of the transfer station (sccond phase) be completed within
2003;

Continuation of the CWMP between 2003 and 2007;
Review of performance of the contracl-out at Ngaré in 2003,
Contract-out for Kenyatta/Golf Course from 2004;

Increase of the tariff rates from 2004;

Public campaign and education focusing on business establishments and
recycling industries from 2004,

Futher capacity building progeam, if necessary, between 2004 and 2007,

Review of performance of (he contract-out at Kenyatta/Golf Course in
2005; and

Contract-out for Parklands excluding Muthaiga from 2006.

Year 2007 - 2008 (Third Implementation Projects)

The Third Implementation Stage from 2007 to 2008 has the following projects
to be implemented:
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@

(b)

(c)

(d)
(e}
4}
(g)
()]

(i)

Designing and procurement of heavy machine for landfill operation in
2007,

Designing and procureinent of the collection vehicles and other
cquipment in 2007;

Construction of the transfer station (final phase) be completed within
2007;

Continuation of the CWMP in 2008;

Review of performance of the contract-out at Parklands in 2007;
Contract-out for Kilimani from 2008;

Increase of the tariff rates from 2008,

Continuation of public campaign and education focusing on- business
establishments and reeycling industries in 2008; and

Preparation of study on a pilot compost plant of the capacity 50 tons per
day in 2008.

Based on the above scheduling, the Master Plan from 1998 to 2008 is to be
implemented, as shown in Figure 4.13-10.
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4,13.5 Project Cost of the Master Plan
The project cost of the Master Plan and cost of cach stage preseated above is

summarised in Table 4.13-6 betow. The total project cost of the Master Plan is
Kshs. 17,310 mitlion.

Table 4.13-6§ Project Cost of the Masler Plan

Unit: Kshs. million

Ttem 1st Stage 2nd Stage 3rd Stage Total
1999 - 2003 2003 - 2007 2007 - 2008 1999 - 2008
CBAP 41.8 0.0 0.0 41.8
PSI Contract 575.8 1,1366 429.5 2,141.8
Final Disposal
Operation 96.4 1535 532 303.2
Depreciation 444 984 325 1753
Initial Investment 1,756.5 783 63.2 1,898.0
Engincering 65.3 29 P 70.5
Total 1,962.6 3332 151.3 24470
Collection/Transportation '
Operation 1,972.8 32709 1,269.9 6,513.5
Depreciation 5633 962.2 3532 1,878.6
Initial Investment 1.878.3 11183 10520 40485
Engincering 23.9 564 5286 2029
Sub-total 4,508.2 54017 27216 12,6436
CWMP 120 13.6 40 29.6
Total 4,520.2 54213 2,731.6 12,673.2
Grand Total* 71,1064 6,8%1.1 33123 17,369.8

* Total cost may not be the same as indicated due to rounding.

4.13.6 Priority Projects

Based on the results of the Master Plan Study, the following plans are selected as
priority projects of SWM with technical and financial optimality as well as urgency of
issucs taken into consideration.

(1) Institutional and Financial Aspects
(a) Institutional Restructuring and Financial Reform

Organisations related to SWM scctions shall be rearranged, taking into
consideration of providing the minimum requirements of colleciion and
transport services, future waste recycling and reduction. At the sane
time, a special account for SWM shall be established and the budgetary
system be reformed. On the other hand, collection charge shall be
increased to 100 Kshs/month for houscholds with continuing existing
billing system, where collection charges are billed with water charges.
An increase of the charge rate will be accordingly made from ycar 2000.

(2) Promotion of Private Sector Involvement

Solid waste collection services shall be commissioned to private
companies in the arcas of Ngara, which is located in the next to the
Central Business District (CBD) where the current contract-out has
already been started by the NCC.
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@)

Technical Aspect

(2)

(b}

Construction of a New Final Disposal Site

The existing Dandora site shall be closed and a new disposal site shall be
constructed in Ruai Area.

Improvement of the Collection and Transport System

Basically, the NCC shall provide a minimum level of service equally
throughout Nairobi City. From the viewpoint of technical and financial
optimality, a container type collection with side loaders and dump trucks
shall be implemented for achieving 60% collectton including private
collection services.

4.14 Evaluation of the Master Plan

4.14.1 Firancial Evaluation of the Master Plan

{I) General
{a) Objectives of Financial Evaluation
The principal objective of this financial evaluation is to examine the
variability of the Master Plan from the viewpoint of a2 management body
with the monetary inflow/outflow calculation.
(b) Methodology
This analysis is conducted based on an estimation in terms of revenues
and costs on the proposed SWM plan. Additionally, sources of required
funds are assumed as follows.
Table 4.14-1 Sources of Required Funds for Financial Analysis
Case | Initial O&M Costs and Depreciation
Investment
1 100% Loan *  Average charge per houscholds: 100, 200, 300, 400 and
500 Kshs/month
o Charges for commercial: f ull cost cover
e Deficits are covered by annual budgets or subsidics
2 50% Grant Ald | «  Average charge per houscholds: 100, 200, 300, 400 and
and 50% Loan 500 Kshsfmonth
s Charges for commercial; full cost cover
s Delicits are covered by annual budgets or subsidigs
3 100% Grant Aid | ¢ Average charge per houscholds: 100, 200, 300, 400 and
500 Kshs/month
e Charges for commercial: full costcover
»__Delficits are covered by annual budgets or subsidies

In addition, the financial viability of thc project is examined here by
checking how expenditures of the Master Plan can be financed with
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simulating revenues over the project year, 1998-2008. Especially, an
estimated cash flow table is constructed over the project years.

(2) General Assumptions/Cenditions

The following assumptions are made for the financial analysis.

(a) Project life (Calculation Period): 1999-2008.

(b) Inflation factor is excluded with applying 1997 constant prices.
(regarding the inflation factor, see item (9) below.)

(¢} An Operation and Management Unit is assumed for SWM in the
Department of Environment (DoE).

(3) Project Cost

Project cost in 1998-2008 is estimated as follows:

Table 4.14-2 Project Cost of the Master Plan

{1999.2008} .
Unil: Kshs million

Collection/Transportation Cost
Operation 6,511.5
Depreciation 1,878.6
Contract PSI 2,141.8
Initial Investment 4,048.5
Engineering 2029
Total 14,785.4
Final Disposzal Cost
Opexation 303.2
Depreciation 175.3
Initial Investment 1,898.0
Engingering 0.5
Total 2,4471.0
CBAT 4718
CWMP 296
Total Cost 17,309.8

Note: Cost for public education is included in the CBAP.

(4) Construction/Investment Schedule

Conslruction and investment in vehicles and others are assumed to be carried
out in accordance with the most effective procurement schedule. The
constructionfinvestment schedule is shown in Table 4.14-3,
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Table 4.14-3 Construction/Investment Schedule

Unit; Kshs miltion

1993 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 Total
Coll. /Transp, . .
Vehicle 00 4287 %5 300 W03 584 725 o 80 709 00 24307
Parking 60 562 oo 00 0o 00 00 00 00 00 00 56.7
Transfer Station 00 50 00 00 00 3938 00 0.0 00 3938 00 17325
Depot 00 s 00 00 0o 0.0 00 00 00 00 00 315
Sub-Total 00 138619 395 300 408  M22 725 71.0 810 LId6 0.0 4,251.4
Final Disposal
Constniction 00 705 8619 A3BO 4051 00 0.0 0.0 00 00 00 14815
Heavy Equipment t34] 00 1I85 00 00 8’3 00 0.0 00 632 00 260.0
Dandora Chosing 0% 090 00 2270 00 00 0.0 00 090 00 G0 2!?.0|
Suh-Tota! 0.0 05 7864 5650 4051 183 00 0.0 00 632 00 15685
CBAP 00 319 FARY 00 0o 00 00 0.0 00 0.0 00 41.8'
[CWMP 00 24 24 24 24 24 3.2 32 32 40 40 296
Tolal 00 19587 8521 5974 433 10229 75.7 80.2 862 11718 40 (¥R

Note: Enginccring costs are included.

@

®)

Long-Term Loan
(@) Conditions

The following long-term loan conditions are assumed considering those
of existing loans.

Table 4.14-4 Conditions of Long-Term Loan

Interest Rate Repayment Period Grace Period
8% 10 years S years

(b) Loan and Repayment Schedule

The loan and repayment schedule based on the construction/investment
schedule and loan conditions is shown for the 100% loan case in
Table 4.14-6.

Consideration of Excess Personnel

Presently, staff numbers of the Cleansing Section are 31 for administrative,
111 for drivers, 339 for loaders, 1,640 for sweepers, 303 for
supervisors/headmen and 17 {or the final disposal site. Although the staff
number in the final disposal site will increase for the new service, it is
expected that the number of existing staff exceeds the necessary personnel for
the new collection/transportation system because the new system will be
operated in a more effective way.,

On the other hand, it is alse expected that the number of staff can be reduced
by more than 10% every year by suspending new employment as well as
improving effectiveness of the organisation. However, the number of exisling
stafl would still exceed that for the new system for 60% waste collection case.
Table 4.14-5 compares these numbers.
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Table 4.14-5 Comparison of Staff Nutbers for Colleciion/Transporiation Services

Personnel Present (1997) Afier Reduction in 2000 New System in 2000
Administrative k]! 23 15
Drivers i 81 128
Loaders 3319 248 224
Sweepers {,640 1,195 672
Supervisors/Headmen 303 221 145
Total 242 1,768 1,184

Source: NCC and JHCA Study Team

It is estimated that around 600 personnel in the new SWM Division will be
excess personnel in 2000 when the new systems are planned to starl. Thus,
such excess personnel needs to be absorbed by staff reallocation among
Departments in NCC, work sharing and/or laid-off, if possible.

An extra cost for the excess personnel is projected at Kshs 122 million for the
years of 2000-2008. Especially, the extra cost would be Kshs 54 million in
2000, which is 4% of the total revenue in 1994/95. Although this exira cost
would be required unless reallocation or laid-off of the staff is accomplished, it
is actually extremely difficult to deal wilh such personnel issues without any
political and social pressure. Therefore, the Financial Projection below is
carried out in consideration of 10% natural reduction of the exisling
number of personnel.
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Projection Results

Examination of financial viability was carried out for the optimum plan
selected in Section 4.8, which employs container collection method, transfer
wastes through the transfer station to one disposal sitc at Ruat, The following
cxamination results using the estimated cash flow by changing the targel
collection rate were obtained. Charges for commercial entities and tipping
fees levied on non-contracted companies were decided by the share of waste

collection.

(a) Charges and Balances

Relations between waste collection rates and the balances were examined
by setting up average household charge at 100, 200, ..., 500 Kshs/month
while commercial charges and tipping fees were fixed at those just
covering the cost share for cach case of financing with consideration of
three types of financial sources for initial investment costs. Negative
balances were assumed to be financed by subsidies.

Balances here mean those on revised cash flow basis, which assumes the
depreciation is saved and just finances replacement cost.

)

Case 1: Capital Costs Financed by 100% Loan

The total amount of the loan is Kshs. 6,297 million
(US$107 million), interest due from 2000 to 2008 is Kshs. 2,850
million (US$48 million), and repayment due from 2004 to 2008 is
Kshs. 1,691 miltion (US$29 million). The estimated balances are
shown in Table 4.14-7. Commercial charges and tipping fees are
shown in Table 4,14-8. Relations between houschold charges and
the total balances are shown in Figure 4.13-1.

Table 4.14-7 Estimated Balances of Revised Cash Flow (Siagle Year Base); 100% Loan

Unit: Kshs mitlion

Household 1998 | 1599 2000f 2001 | 2002F 2003 F 2004 20051 2006| 2007 2008 Tetal
Charge . . ‘

100 Kshs 0 0 -481 576 6131 6421 -1,2391-1,3521-6,591 | -1.671 2,300 -10,464
200 Kshs 0 0 S| 2 g 293 307 ] 887 ] 985 ) -1.205 | 1,267 F -1.876 -1,280
300 Kshs 0 0 103 35 26 27| -535| 67| -820| -863% -1,452 4,096
400 Kshs 0 0 195 340 | 3465 36x| -is4] 250 -435) 4591 -1029 412
500 Kshs 0 0 687 645] 6661 697 168 118 -50 -54 -605 2,272

Note: New charge system starts in 2000.

Table 4.14-8 Commercial Charges and Tipping Fees; 100%Loan

2000] 2008 | 2002F 2003] 2004]| 2005] 2006] 2002 ] 2008 | Average ]

Commercial {(Kshs/month}

599 610 603 594 867 856 881 8761 1117 84

Tippiag (Kshsdon)

84 112 110 108 114 I 110 109 106 104
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Figure 4.14-1 Household Charges and Total Balances;
100% Loan

If 200 Kshs/month is applied as an average charge for houscholds,
the deficit will amount to Kshs. 189 million in 2000 and it wilt
expand year by year to Kshs. 1,876 million in 2008, which exceeds
the total revenue of NCC in 1994/95, i.e., Kshs. 1,320 million.
The total deficit is Kshs. 7,280 million. This deficit should be
financed from the General Fund of NCC or the subsidies from the
central government.

The above calculation includes the revenue from informal
settlements. In case that revenue is not expected, the deficit in
2008 by the Kshs. 200 charge will be about Kshs. 1,989 million.

Case 2: Capital Costs Financed by 50% Grant Aid and
50% Loan

In this case, capital cost from 1998 to 2000 which amounts to
Kshs. 2,811 million (US$48 million) is assumed to be financed by
a grant aid and the remaining Kshs. 3,486 mitlion (US$59 million)
is financed by a loan under the samme conditions as Case 1. Interest
due from 2002 to 2008 is Kshs. 1,692 mitlion (US$19 million) and
repayments due from 2006 to 2008 is Kshs. 371 million
(US$6.3 million). The estimated balances on a single year base are
given in Table 4.14-9. Commercial charges and tipping fees are
shown in Table 4.14-10. Relations between houschold charges
and total balances are shown in Figure 4.14-2.



Main - Master Plan Sindy

Table 4.14-9 Estimated Balanccs of Revised Cash Flow (Single Year Base);

50% Grant and 50% Loan
Unit; Kshs million

Household 1958 § 1999 2000 | 20011 2002 | 2003} 2004 | 2005 2006 2007 2008 Total
Chasge

100 Kshs 0 0 -31% 2366 403 433 oma2| 886 -L1St| -1.254| -1816 -1.591
200 Kshs 0 0 -47 61 -84 G531 490 ] -519 165 -850 -1,492 % - -4497
300 Kshs 0 0 24 245 216 236F -138) -1s51 -180 446 ) -1068 -1,222
400 Kshs 0 0 536 550 555 571 253 216 5 -42 -644 1,862
500 Kshs 0 [\ 528 355 875 906 568 584 391 362 -220 5,146

Note: New charge system starts in 2000,

Table 4.14-10 Commercial Charges and Tipping Fecs; 50% Grant and 50% Loan

2000 ] 20001] 2002 2003] 2008] 2005 | 2006] 20071 2008 | Average
Commercial (Kshs/month)} 459 431 475 468 688 679 701 6597 591 618
Tipping (Kshs/ton) ss i 100 93 96| 102] 10| 100 9% 93 93
olal Balance - ; Uit mitlion
8.000
6,000
4,000 =
2,000
0
[~
2,000 -~
4,000 r/
6,000 /
vs.oon‘/
-10.000
-12.000
100 200 300 400 500
Household Waste Charge; Unit: Kshs/month
Figure 4.14-2 Household Charges and Total Balances;
50% Grant and 50% Loan
If 200 Kshs/month is applied as an average charge for houscholds,
the required subsidy is Kshs 47 million in 2000 and it will increase
to Kshs 490 miilion in 2004 and Kshs 1,492 million in 2008,
which still exceeds the total revenue of NCC in 1994/95,
i.c..Kshs 1,320 million. The total required subsidy from 1999 to
2008 is Kshs 4,407 million.
The above calculation includes the revenue from  informal
seltlements. In case revenue cannot be expected, the required
subsidy in 2008 by the Kshs 200 charge will be about Kshs 1,604
million,
(ii) Case 3: Capital Costs Financed by 100% Grant Aid

The total initial investment amounts to Kshs. 6,297 million
(US$107 million), which is assuined to be financed by grant aid.
The estimated balances on a single year base are given in
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Table 4.14-11. Commercial charges and tipping fees are shown in
Table 4.14-12. Relations between household charges and the total
balances are shown in Figure 4.14-3.

Table 4.14-11 Estimated Balances of Revised Cash Flow (Single Year Base); 100% Grahl

Unit: Kshs million

Household | 1598 | 1999 | 2000 2001 { 2002 ] 2003 | 2004 | 2005 | 2005 | 2007 | 2008 Total
Charge : -

100 Kshs 0 ol -339] -369] -361 | -357] -690] -728 | -9281 -986] -1,466 -6,224
200 Kshs 0 0 -47 64| 41] -22] -338] -361 ) -543| -581 | -1,042 -3,040
300 Kshs o 0 2441 242| 279] 313 14 71 -158] -11? -618 145
400 Kshs 0 0 536 | 347] 598] 648) 366§ 3724 | 2281 227 -195 3,329
500 Kshs 0 0 828] 820 918y 982 7i7)] 742] 613]| 631 229 6,513

Note: New charge systemn starts in 2000,

Table 4.14-12 Commercial Charges and Tipping Fees; 100% Grant
2000 2001 2002 2003 2004 2005 2006 2007 2008 | Average
Commercial (Kshs/month) 469 45 438 418 589 582 501 598 157 561
Tipping {Kshs/ton) 58 89 87 85 9% 90 89 87 83 23

Tofal Batance (1998-2008); Unit; Kshs million
8,000

6.000 A

4,000 ,//
2,000 /

i}

-2.008 =

4000
6,000 —
8,000

10000

-12,000
100 200 300 400 500
Houschold Wastem Charge; Unit: Kshs/imonth

Figure 4.14-3 Household Charges and Total Balances; 100% Grant

If 200 Kshs/month is applied as an average charge for houscholds,
the required subsidy will be Kshs 47 million in 2000 and it will
increase to Kshs 338 million in 2004 and Kshs 1,042 million in
2008, which amounts to 79% of the total revenue of NCC in
1994/95, ie., Kshs 1,320 million. The total subsidy required is
Kshs 3,040 miltion.

The above calculation includes the revenue from informal
seillements.  In case revenue cannot be expecied, the required

subsidy in 2008 by the Kshs 200 charge will be about Kshs 1,154
miblion.
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Iousehold Charges Covering O&M Costs and Depreciation

Average household charge which just balance the O&M costs and
depreciation for each year is calculated in accordance with Section 4.9.2,
General Principles of SWM Finance. In this case the total balances are
deficit except the 100% Grant case because loan repayment and loan
interest are not bomne by houscholds. Such deficit is assumed to be
financed by subsidies. The household charge is the same whatever is the
finance source. On the other hand, commercial charges, tipping fees and
balances differ depending on the finance source.

All year average household charge is Kshs, 295. In the case where initial
investment costs are financed by 100% loan, the tota} subsidy required is
Kshs. 4,241 million. In the case of 50% Grant and 50% loan, the total
subsidy required is Kshs, 1,367 million. (see Tables 4.14-13 to 4.14-15)

Table 4.14-13 Charges Covering O0&M and Depreciation Costs; 100%Loan

19981 1559] 20001 2001] 2002] 2003 2004 2005] 2005] 2007} 20084 Ave/Sum
Household Average (Kshs/meath) . T 261 | a3 7] 2] 208] 1] 4] 48 %5
Commencial (Kshs/mourh) - ¥ s esw0] o3| o4 se7] sse| sxi]| BI6] d.u7 E04
Tipping (Kshshon) - - gat 12y nwo| o8] wg] o} wo] we| 106 106
Balunce (Kshs mittion} 0 ol aal 29| 52 6] 549 -624] 662 “ess] 834] 424

Note: Charges are shown in all year average and balances are shown in total in Ave/Sum columa,
Negative figures in the Balance indicate the required amount of subsidy.
New charge systern starts in 2000.

Table 4.14-14 Charges Covering O&M and Depreciation Costs; 50% Grant and 50% Loan

199531 1999] 2000] 2001§ 2002] 2003] 20043 2008] 2005 2007] 20G8] AvesSum
Houwsehold Aver. (Kshsfmonih) - - 216 12 213 200 296 258 341 R Ha %5
Conmericial (Kshs/monh) - - 449 431 475 463 658 679 701 627 B&#1 633
Tipping (KshsAon) - - 53 100 93 96 102 100 100 o8 93 93
Balance (Kshs million) o O 0 3 43 -77] 152 158 222% -269] 450 -1,367

Note: Charges are shown in al! year average and balances are shown in total in Ave/Sum ¢olumin.
Negative figures in the Balance indicate the required amount of subsidy.
New charge systein starts in 2000,

Table 4.14-15 Charges Covering O&M and Deprcéiation Costs; 100% Grant

19981 1999 2000f 2000] 2002] 2003] 2004] 2005§ 2006] 2007) 2008] Ave/Sum
Household Aver. (Kshs/mondh) - - 26 20 213 Pl 2% 28 3t 344 45 95
Commencial (Kshs/moarh) - - 469 461 438 418 589 582 &1 533 i57 561
Tipping (Kshsfion) - - 53 8% 87 |2 91 90 59 81 83 83
Balance (Kshs miltion) 0 0 4] 0 0 0 0 0 ¢ 0 0 0

Note: Charges are shown in al! year average and balances are shown in total in Ave/Sum columa,
New charge system starts in 2000,

()

House hold Charges Covering All Costs

Average houschold charges, commercial charges and tipping fees, where
the total charge revenue just balances the total cost al the end of the
project year 2008, are estimated for each case of financing just for
reference purposes.

Household charge is Kshs. 424 on average in the 100% Loan case,
Kshs. 337 in the 50% Grant and 50% Loan case, and Kshs. 295 in the
100% Grant case. (see Tables 4.14-16 to 4.14-18)
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Table 4.14-16 Charges Covering All Costs; 100% Loan

X0 2001 2002 2003 2004 2005 2006 2007 2008 ] Average
Household Aver. (Kshs/inonth) 276 292 293 154 435 433 500 504 658 424
Couvnercial (Kshs/month) 3599 610 603 5 867 356 881 876 1,117 B4
Tipping (Kshshon) 411 417 417 417 420 420 421 421 419 419

Table 4.14-17 Charges Covering All Costs; 50% Grant and 50% Loan

2000 2001 2002 2003 2004 2005 2006 2007 KO8 Average
Household Aver. (KsheZmonth) 215 230 11 11 Mo 343 398 4 525 337
Conmneecial (Kshs/month) 469 431 413 468 683 619 701 697 831 638
Tipping (Kshsfton) 58 252 252 152 235 255 256 256 220 220

Table 4.14-18 Charges Covering Al Costs; 100% Grant

2008 Kb 2002 2003 2004 2003 2006 2007 2008 § Average

Household Aver (Kshs/monthy 216 pe1] 213 07 206 M8 341 M +5 205

Comnwreial (Kshs/moath) 459 461 433 413 589 582 601 598 757 561

Tipping (KshsAcn) 58 39 87 85 9t k. 89 87 83 83
(7) Calculation of FIRR, NPV and B/C

(a)

Notes on the Calculation

Conceming ordinary development plans, the Financial Internal Rate of
Return (FIRR) is calculated. The FIRR is a discount rate that equates the
present value of revenues with the present value of costs {(operation and
capital costs) during the project life.

The purpose of calculating FIRR is to examine financial viability, or to
eslimate the cfficiency of investment comparing it with other projects’
FIRR. With the following reasons, FIRR calculation is not necessarily
appropriate to evaluate the proposed Master Plan:

(i) FIRR is calculated with market prices. However, waste charges
cannot be decided solely by a market mechanism. Rather, to sct up
suilable waste charges or prices of SWM services is one of the
major purposes of this project.

(i) FIRR is a measure to find out how higher a fund invested produces
returms and how fast the invested principal can be redeemed.
Usually, investiment in SWM projects are not expected to produce
returns. It is very difficult to redeem funds invested in capital costs
with financial sources such as waste charges which are even billed
at the maximum amount of consumers’ willingness to pay.

Thus, FIRR is calculated here with changing SWM charges or prices for
the purpose of reference and should be treated carefully.

In addition, FIRR, Net Present Value (NPV) and Benefit/Cost (B/C)
Ratio arc calculated for the case where capital costs are financed by
100% ltoan only in this analysis. The reason is that grant aid is not
exlended with the consideration of efficiency of capital investment. If
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grant aid is extended, the FIRR of the project would naturally improved.

This

docs not mean, however, that the efficiency of the capital

investment is nnpmved.

(b} Additional Assumptions/Conditions

FIRR, NPV and B/C are to be calculated with the following additional
assumptions:

)

(i)

(i)

(iv)
(v)
(vi)

{vii)

Calculation is carried out from the viewpoint of management unit
of the rew system, i.c., the SWM Division of the DoE. The
calculation is not subject to the DoE or NCC as a whole.

Revenues and operating costs are flattencd after 2008.

Replacement of vehicles, facitity and equipment is carried out after
their economic lives expire.

Calculation period: 1998-2029 (32 years)
Discount rate applicd: 12%

Non-depreciated value is deemed negative cost in the final year of
the calculation period. However, this assumption is not applied to
the civil works of the transfer station, parking lots and the final
disposal site,

Additional final disposal site is constructed next to the first one
with the same conditions.

(¢) Calculation Results

The calculation results are as follows:

Table 4.14-12 FIRR, NPV and ﬁIC .

Charge for Household FIRR NPV (Kshs) B/C
(Kshs/month)

100 - -8,987,299,793 0.30

200 - -6,614,610,666 049

300 - -4,241,921,5392 0.67

400 - -1,869,232.412 0.85

500 17.45% 503,456,715 1.04

(8) Sensitivity Analysis

Sensitivity analysis of the above-mentioned projection results was camed outl
on the cases of increasing project cost. Analysis for the changes of revenue arc
alrcady examined above. Therefore, analysed here is how the average
houschold charge which just balances the O&M and depreciation costs will
change. Also analysed is the balance if the project costs of the
collection/transportation system and the consteuction of the final disposal site
are increased by 10% based on 1997 prices.

4-99



Main - Master Plan Stedy

All year average houschold charge increases from Kshs, 295 to Kshs. 321, or
8.8% up. In the case where the initial investment costs are firanced by 100%
loan, the total subsidies requited increases from Kshs. 4,241 million to
Kshs. 4,659 million, or 9.9% up. In the case of 50% Grant and 50% loan, the
total subsidy reguired increases from Kshs. 1,367 million (o Kshs. 1,503
million, or 9.9% up. Further, FIRR, NPV and B/C deteriorate to 5.71%,
(-)520,369,853 and 0.96, respectively, for the Kshs. 500 case in Loan 100%.
(sec Tables 4.14-20 to 4.14-22)

Table 4.14-20 Charges for Cost Up; 100% Loan

19981 1999 2000] 2001} 2002]| 2003]| 2004| 2005] 2006]| 2007§ 2008 | Ave/Sum
Houschold Aver. - - 7] 1] ) 23] 33} 326) 369 32| 484 A
(Ksha/monih) :
Commericial - S| 65sf o667 659 649] 945 934 961) 955] 1216 877
(Kshs/monrh) i
Tipping (Kshs/ton)} - - 93| 124§ 121} §19) 4261 23} 122 120§ 17 17
Balance (Kshs milliog) 0 oF -156] -227| -277] -M4] -604] -686] -727] -752] 917 -4.659
Note: Charges are shown in all year average and balances are shown in total in Ave/Sum column.

Negative figures in the Balance indicate the required amount of subsidy.
New charge system staris in 2000,

Table 4.14-21 Charges for Cost Up; 50% Grant and 50% Loan

1998| 1999F 2000] 2001] 20023 2003} 2004] 2005] 2006) 2007] 2003| Ave/Sum
Household Aver. - -1 237 241 232] 235 323] 326} 369 37| 484 321
(Kshs/month)
Commericial {(Kshs/month) - bos14] 535) s19)  sil 749] 40| T62| 758] 968 695
Tipping (Kshs/ton) - - 650 1i1] 109] 107§ N3] i wigl 108§ 103 10}
Balance {Kshs million) 0 ol 0 3] 47| -84 -158] -174] -244] -295| -494] 1,503

Note:

Chasges are shown in all year average and balances are shown in total in Ave/Sum columnn.
Negative figures in the Balance indicate the required amouni of subsidy.
New charge system starts in 2000.

Table 4.14-22 Chargés for Cost Up; 100% Grant

{ 1993] 1995| 2000) 2001} 2002] 2003] 26(4] 2005] 2004] 2007] 2008]Ave/Sum
Houschold Aver. - o237 241y 23| 225|323 26| 369) 372|484 32
(Kshsfmonth}
Commericial [(Kshs/month) - -1 514] 503 478 456] 6H] 636] 650] &46] &N 610
Tipping (Kshsfton) - - 635 93 96 941 101 99 98 %6 §2 92
Balance (Kshs million) 0 0 4] 0 0 0 G 0 0 [ 0 0
Note:  Charges are shown in alf year average and balances ate shown in total in Ave/Sum cotumn.

Negative figures in the Balance indicate the required amount of subsidy.

New charge system starts in 2000,

(9) Consideration of Inflation Factor

It should be noted that the financial analysis and results so far exclude the
inflation factor and described in 1997 fixed prices as mentioned in the
assumptions. When such results are applied in an actual operation, inflation
should be taken into consideration. Tables 4,14-23 to 4.14-26 show waste
charges and estimated household affordability as described in Subsection 4.2.2

when the inflation rale continues at 9% per annum (1996 figures) throughout
the project years.

If 9% rate of inflation continues, prices will increase 1.3 times in 3 years or in
2000, 1.83 times in 7 years or in 2004, and 2.58 times in 11 years or in 2008.
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Thus, in the situation where prices are continuously increasing, frequent
review of charge levels is required in order to avoid the revenue shortage.

Table 4.14-23 Charges with Inflation; 100% Loan

1998] 19998 2000] 2001 2002] 2003] 2004 2005| 2006] 2007] 2008
Houschold Aver. 280 2 Ryl 345 541 S99 140 84| 1151
{Kshs/month}
Commericial - - 76 861 928 996 1,5841 1,705| 1.914] 2.074] 2881
(Kshs/monrh)
Tipping (Kshs/ton) - - 109 158 169 180 208 22 240 257 274
Balance (Kshs million) 0 o -183F -292] -388] -479% -1.004] 1243} -1.439¢ -1622] 2152
Note:  New charge system staris in 2000,
Negative figures in the Balance indicate the mquired amount of subsidy.
Table 4.14-24 Charges with Inflation; 50% Grant and 50% Loan
1968] 1999] 2000] 2001} 2002} 2003] 2004] 2005] 2006] 2007 2008
Houschold Aver. - 280 312] 327 346 A 594] 71401 814 1,151
(Kshs/nmyonth)
Commedcial (Kshe/monrh) - | s08] er9] 731t 785] 1.258] §.354] 1.522] 1.650] 2,298
Tipping {(Kshs/ton) - - 5] 141 15t 162 157] 200f 216§ 232 239
Balance (Kshs miltion) 0 U] ¢ 4 5] -1290 -273] -3i4] 483) -636] 1,160
Note:  New charge system starts in 2000.
Negative figures in the Batance indicate the required amount of subsidy.
Table 4.14-25 Charges with Inflation; 100% Grant
1908] 1999] 2000] 2000| 2002} 2003] 2004] 2005] 2006} 2007 2008
Houschold Aver. -l s 312 322 346 541 5941 740] 214 £151
(Kshs/month)
Commericial (Kshsfmonrh} - - 608 651 674 00| 10273 L160]| 1,304] 1415 1,852
Tipping (Kshs/ton) - - 5] 125 133 143] 167 179 193] 206 213
Balance (Kshs million) Q 0 Y 0 -0 0 0 0 0 0 0
Note: New charge system starts in 2000.
Table 4.14-26 Household Affordability with Inflation
2000 2001 2002 2003 2004 2005 2006 2007 2008
Top 45% Level 201 225 252 283 317 356 450 449 504
Top 30% Level 251 292 328 367 412 462 519 583 655
Top 15% Level 322 360 403 451 506 569 639 717 806

(10) Examination of Service Level

(a) Assumptions/Conditions

In case that the revenues which are necessary to achieve a 100% waste
collection ratio in 2008 are not attained, the reduction of service level

may be taken into consideration.
scales arc thus examined.

Different scrvice levels or project

Reduction of service leve! are considered not only from the viewpoint of
revenue but on how the new system can be started without difficulty.
Thus, the target levels are assumed to be as follows: 40% in 2000, 50%
in 2004 and 60% in 2008 which include services contracted to private
companies.
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(b} Project Cost

Project cost in case of reduced level of services in 1999-2008 is
estimated as follows:

Table 4.14-27 Project Cost in Case of Reduced
Service Level {1999-2008)
Unit: Kshs million

Collection/Transportation Cost : 's
Opetation 3,884.0 '
Depreciation 1,108.8
Contract PSI1 2,141.8
Initial Investrent 28225
Engincering 141.1
Total 10,098.2

Final Disposal Cost
Operation 199.7
Depreciation 11.8
Initial Investment 1,789.1
Engineering 70.5
Total 2,171.0

CBAP 47.8

CwWMP 29.6

Total Cost 12,346.6

Note: Cost for public education is included in the CBAP.

(¢} Construction/Investment Schedule §

Construction and investment in vehicles and others are assumed to be
carried out in accordance with the most ¢ffective procurement schedule.
The construction/investment schedule is shown in Table 4.14-28.

Table 4.14-28 Construction/Investment Schedule

Unit. Kshs miltion

L5358 1559 2000 2001 Wb 2003 2004 ELth] 2006 0T X8 Tota?
CollectionTransportation
Vehicle [ 431 1Y) 40 120 7138 230 3t o N2 6o 14429
Pading a0 567 00 0.0 a0 0.0 Q.0 00 00 00 6o 567
Transfer Station ag H5C 0.0 6o an 3338 el ] co oo 3938 [V e .23,
Dopot 00 KI5 0.0 a0 L1143 0.0 o0 00 00 09 00 s
Sud-Total Q0 L4004 80 40 119 6613 230 e 2490 2y Q0 19614
Final Disposal
Construction o0 05 15 k) M5 a0 00 (1] 2.0 04 0L 14798
Beavy Faguipseat [£XH) [ERU) 910 A6 40 94 49 (1] LiH M2 oo 1527
Oendors Closing 00 [i1¢] a0 mao o0 oo 0o LMY 8o 00 0.0 22748
Sub-Total 04Q 0§ T56 6 5643 415 294 Ltdi) 0c 00 342 .0 14595
CBAP 00 %9 FiET 00 00 a0 00 ao 60 an [LX+] 418
CWMP 0.0 24 24 2.4 14 14 32 32 32 40 10 6
Todal [ X] 15572 T90.9 §70.7 {189 793 16.2 350 171 7601 40 49068

Netz: Eagineening costs asg included.

{d) Loan and Repayment

In the 100% Loan case, the total amount of the loan is Kshs. 4,901
million (US$83 million), interest due from 2000 to 2008 is Kshs, 2,337
million (US$40 million), and repayment due from 2004 to 2008 is
Kshs. 1,425 million (S$24 million).
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In the 50% Grant and 50% Loan, capital cosl from 1998 to 2000 which
amounts (o Kshs. 2,359 million (US$40 million) is assumed to be
financed by a grant aid and the rcmaining Kshs. 2,542 million
(US$43 million) is financed by a loan. Interest due from 2002 to 2008 is
Kshs. 865 million (US$15 million), and repayment due from 2006 to
2008 is Kshs. 325 million (US$5.5 million).

Projection Results

Household charge which just balances the O&M costs and depreciation
for each year is calculated in accordance with Subsection 4.9.2, General
Principles of SWM Finance. In this case the total balance is a deficit
except the 100% Grant case because loan repayment and loan interest are
not borne by households. Such deficit is assumed to be financed from
subsidies. The houschold charge is the same whatever is the financial
source. On the other hand, commercial charges, tipping fees and
balances differ depending on the financial source.

Household charge is Kshs. 191 on the average. Commercial charge is
Kshs. 558 in the 100% Loan case, Kshs. 423 ia the 50% Grant and 50%
Loan case, and Kshs. 363 in the 100% Grant case. (sec Tables 4.14-29
to 4.14-31)

Table 4.14-29 Chargés in Reduced Service Level; 100% Loan

1998} 1999] 2000] 2001] 20020 2003] 2004] 2005] 2006] 2007; 2008] Ave/
Sum

Household Aver.
{Kshs/month)

0 o] 165F 168 158 14% 131 135 1| 2t 66) 191

Commericial (Kshs/monrh) 0 ol  406] 4271 418] 408 5771 s$65] 637] 630] 778 558

Tipping (Kshs/ton}

0 ¢ T8 132 136) 127 126) 124} 124] 122 119 119

Balance (Kshs million} 0 ol -nus| zg] x| -2s2] 450l s13] -549] 3681 -658] -3.514

Note: Charges are shown in all year average and balances are shown in total in Ave/Sum column.
Negative figures in the Balance indicate the required amount of subsidiy
New charge system starts in 2000,

Table 4.14-30 Charges in Reduced Service Level; 50% Grant and 50% Loan
1993] 1999] 2000} 2001] 2002] 2003] 2004] 2005] 2006] 2007) 200%] AvesSum
Household Average - - 165 168] 158] 149 181 175} 21 211] 266 193
{ Kshsfmonth) o
Commericial (Kshsfmonrh) - 4 sl are|  309] 302] 432 423] 479 474) 588 423
Tipping (Kshs/ion) - s Hd 2] 110] 109 107 i07] 106 98 98
Balance (Xshs million) 0 0 0 -3 -46 18] 1250 -125] 1811 -219] 336 AR

Note:  Charges are shonn in alk year average and balances are shown in futal in Ave/Sum column.
Negative figures in the Balance indicate the required amount of subsidy.
New charge system starts in 2000.

Table 4.14-31 Charges in Reduced Service Level; 100% Grant

i 19937 1999] 2000f 20011 2002} 2003} 2004} 2005] 2006] 200M 2008] Ave/Sum
fHeusehold Average - - 155 163 153 149 i8I 175 11 211 266 191
(Kshs/imonth)
Commencial (Kshs/monrh) - - 359] 3Asi A25) i 161 342 721 367 452 263
Tipping (Kshsiton) : 1 381 6] 9] | o] s9] o0] me] ks 21
Balance (Kshs million} [ ¢ 0 ¢ 0 0 0 Q Q O 0 0

Note:  Charges are shown in all year average and batances are shown jn total in Ave/Sui column,
Negative figures in the Balanee indicate the roquired anwount of subsidy.
New charge systean staris in 2000
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4.14,2 Justification of the Masier Plan

)

2

Techaical Aspect
(a) Collection and Transportation Plan

The collection and transportation plan does not include large-scale civil
works except construction of the transfer station. If the financial
situation of NCC results in a better position than expected, the collection
rate can be increased from 60% in the initial stage to match the
improvement of finances without so much difficulty. The most
important thing is to prove to the residents that NCC can improve its
performance in order to obtain confidence from them. Once NCC
obtains trust from the people, it is expected that NCC could initiate much
more cooperation as well as higher charges from the people who will be
benefited by NCC’s SWM services.

" (b) Final Disposal Plan

Even though the target collection rate is reduced, the disposal site still
holds the same capacity as in the 100% case. Thus, if the financial
situation of NCC results in a belter position than expected, the collection
rate can easily be increased {o match the improvement of the finances.
Further, the lower the collection rate, the longer the site can be used.
That is, if 100% collection is employed, the disposal site will be full soon
after the target year based on the estimated waste generation.

Social Aspect

It is expected that scavengers will move to the new disposal site after
construction. Keeping all the scavengers out of the site would be difficult and
careful control is required of the managers at the site.

If the new disposal site were constructed in the Ngong Road Forest Area, very
strict management and control would be required because the site is near the
city center and is designated as a forest conservation area. Or the other hand,
the candidate site in the Ruai Area is located next to a sewage treatment
facility and, in addition, few houses are {ocated. Therefore, it is expected that
the location in Ruai Area will cause few impacts from the social viewpoint.

As for the introduction of a container system, it would be effective if people
arc well informed about the places for waste dumping and collection.
Awareness on proper waste disposal should be improved. Regarding the
construction of a transfer station, sufficient consideration is required since the
same scavenger problem is expected as the final disposal site. Social impacts
should be fully taken into consideration in selecling the location which is not
yel decided by the authorities concerned.
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Economic Aspect

From the economic viewpoint, the following matters are expected with the
implementation of the Master Plan:

(a) Improvement of the urban cnvironment which will contribute to the
enhancement of public health, which in turn will increase human life
expectation and reduce medical costs;

(b) TImprovement of the urban scenery, which in turn will increase income
and foreign exchange from tourism, an important industry in the Kenyan
economy because Nairobi City is an important gateway to Kenya and
East Africa where every foreigner has to get through to visit places of
Kenya and other East African countrics;

() Improvement of human resource quality through capacity building and
public education, which in turn will strengthen the economic base and
expand employment opportunities; and

(d) Improvement of the reputation of Nairobi City and Kenya as a final
result, which in turn wilt initiate people’s confidence and promote
national vnification.

Environment{al Aspect

The new final disposal site is expected (o climinate or decrease the factors
influencing public health and the environment by utilising the method of
sanitary landfill. In addition, the site is designed with technical considerations
to minimise environmental impacts.

The study shows that if the new final disposal site were constructed in the
Ngong Road Forest Area, a designated forest conscrvation area, it would cause
an environmental problem. On the other hand, the location in Ruai Area
would cause fewer impacts on the environment.

The container system would reduce negative impacts including dust, noise,
traffic jam and odor in the waste collection. In terms of the construction of a
transfer station, Initial Environmental Examination {IEE) and Environmental
Impact Assessment (EJA) would be required when the tocation is decided.

See Chapter 8, Environmental Impact Assessment, Main Report
(Feasibility Study) for details.

Conclusion

The target collection rate of 100% is an idcal goal for all the residents of
Nairobi, and plans for pursuing the goal are to be carried out with dedication
and dispatch. However, in case that the rcvenuc necessary to achieve the target
is not attained, the collection rate will be reduced as analysed in the preceding
Section 4.14.

Even though the service level is reduced, in other words, if the target collection
rate is 60%, implementation of the proposed projects in the Master Plan will
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bring large benefits (o the fesidents of Nairobi since the Plan contributes to
remarkable improvement from the present conditions.

Therefore, the Government of the Republic of Kenya including the Nairobi
City Council (NCC) should promote the Mastcr Plan to the next stage of
project implementation at the earliest possible time.
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