No.

JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

MINISTRY OF ROADS AND PUBLIC WORKS
MINISTRY OF LOCAL GOVERNMENT
THE REPUBLIC OF KENYA

THE STUDY
ON
MASTER PLAN
FOR
URBAN TRANSPORT
IN
THE NAIROBI METROPOLITAN AREA
IN
THE REPUBLIC OF KENYA

FINAL REPORT

APPENDIX
(VOLUME 1)

MARCH 2006

KATAHIRA & ENGINEERS INTERNATIONAL
RECS INTERNATIONAL INC.

SD

JR

06-041




TaABLE oF CONTENTS

APPENDIX 2
NATIONAL DEVELOPMENT POLICY AND PLAN
2.1 National Development Policy and Plan A2-1
2.2 Synopsis of Recommendation on Integrated National Transport Policy A2-5
2.3 Outlines of Road Development Studies and Plans A2-8
APPENDIX 4
ROAD NETWORK
4.1 Available Data and Base Map A4-1
4.2 Number of Lanes of Road Network A4-5
4.3 Road Inventory Results A4-8
APPENDIX 5
PUBLIC TRANSPORT
5.1 Public Transport Modes A5-1
5.2 Mode Interchange Area A5-8
APPENDIX 6
TRAFFIC MANAGEMENT
6.1 Traffic Management Administration A6-1
6.2 Traffic Safety Analysis Regulation A6-2
APPENDIX 7
ORGANIZATION
7.1 Institutional Structure and Functions AT7-1
7.2 Road Sector Administration A7-1
7.3 Public Transport Administration AT7-14
APPENDIX 8
FINANCIAL STRUCTURE AND BUDGETING
8.1 Financial Structure and Budgeting A8-1
8.2 Main Financial Sources A8-7
8.3 Private Sector Participation: Case of Northern Corridor Project A8-12



APPENDIX 10

TRAFFIC SURVEY AND ANALYSIS

10.1 Traffic Survey Location and Zoning System Al10-1
10.2 Person Trip Survey Al10-8
10.3 Cordon Line Survey Al10-17
10.4 Screen Line Survey Al10-21
10.5 Traffic Count Survey A10-24
10.6 Public Transport Users Survey A10-28
10.7 Travel Speed Survey A10-35
10.8 Stated Preference Survey A10-39
APPENDIX 1 1
FUTURE SOCIO-ECONOMIC FRAMEWORK
111 Development Potential and Constraint All-1
11.2 Urban Land Use Types and Distributing Principles All-4
APPENDIX 12
TRANSPORT DEMAND FORECAST
121 Verification of Trip Generation and Attraction Models Al2-1
12.2 Verification of Modal Split Model Al2-6
APPENDIX 13
ENVIRONMENTAL IMPACT ASSESSMENT (EIA) AND STRATEGIC
ENVIRONMENTAL ASSESSMENT (SEA)
13.1 Environmental Impact Assessment (EIA) of GOK Al3-1
13.2 Strategic Environmental Assessment (SEA) of GOK Al13-2
13.3 Environmental Management System of GOK Al13-3
13.4 Environmental Laws and Regulations of GOK Related to the Master Plan Al13-6
135 New JICA Guidelines for Environmental and Social Considerations Al13-9
13.6 Strategic Scheduling of Stakeholders Meeting Al13-11
APPENDIX 14
NATURAL ENVIRONMENT OF THE STUDY AREA
141 Natural Environment of the Study Area Al4-1
14.2 Social Environment of the Study Area Al4-29
14.3 List of Invitation Al14-40
14.4 Programme of the Stakeholders Meetings Al4-45
145 Minutes of Meeting of the First Stakeholders Meeting Al14-52
14.6 Views of the People in Nairobi on the Traffic Issues Al14-90
14.7 Global Warning Al14-93



APPENDIX 15

EXPECTED ENVIRONMENTAL IMPACTS OF THE MASTER PLAN

15.1 Photographs of the Missing Links Al5-1
15.2 Environmental Impacts of Missing Link Construction Works, Intersection
Improvement, Road Improvement and Non-Motorized Transportation
Traffic Corridors A15-20
15.3 IEE for the Proposed Projects of Alternative 3 Al15-26
154 Major Environmental Impacts of High Priority Projects A15-32
155 Contents of Resettlement Action Plan Al15-43
APPENDIX 2 1
INSTITUTIONAL PLAN
21.1  Introduction A21-1
21.2  Status of Implementation of Reforms A21-2
21.3  Efforts Made to Complete Road Sector Reforms A21-3
APPENDIX 28
FLOW OF NAIROBI RIVER
28.1  Flow Data of Nairobi River A28-1
28.2  Rainfall of Nairobi Area A28-21
28.3  Records of the Stakeholders Meeting A28-43
28.4  Environmental Impact Assessment for Pre-Feasibility Study on the
Missing Links, No.3, No.6 and No.7 A28-75



APPENDIX 2

NATIONAL DEVELOPMENT
POLICY AND PLAN

Page

2.1 NATIONAL DEVELOPMENT POLICY AND PLAN A2-1
2.2 SYNOPSIS OF RECOMMENDATION ON

INTEGRATED NATIONAL TRANSPORT POLICY A2-5
2.3 OUTLINES OF ROAD DEVELOPMENT STUDIES

AND PLANS A2-8



NUTRANS The Study on Master Plan for Urban Transport in the Nairobi Metropolitan Area

APPENDIX 2 NATIONAL DEVELOPMENT POLICY AND PLAN

2.1 EXTRACT OF NAIROBI METROPOLITAN GROWTH STRATEGY, 1973
(1) Nairobi Metropolitan Growth Strategy, 1973

Direction of Urbanization

e The regional strategy involves the expansion of Nairobi to the west and to north-east
along the axis of the Thika Road and, at the same time, the encouragement of growth
of Thika, Athi River and Machakos.

e It is reasonable to anticipate that, given a continuation of growth, Nairobi and Thika
may eventually fall within the same metropolitan area, and it is necessary to
formulate a strategy which could accommodate such an eventuality.

Corridor Development

e Expansion of the city along a corridor of development does give flexibility to react to
changing growth rates and other pressures, and ensures a measure of adaptability
which is not inherent in a more concentric form of development.

Formation of District Cores

e Other than Thika, Athi River, and Machakos, three other towns in the region (Kiambu,
Kikuyu and Limuru), although relatively small, will probably become increasingly
important as service centres for their rural areas, and also likely to develop local
industries.

Distribution of Industrial Functions

o Apart from central Industrial Area, industrial lands would be made available at
Wilson Airport, Dagorettie, Karen-Langata, Dandora, Kasarani, and both north and
south of Ruiru.

e Many of the low- and middle-income housing districts would be served by small local
industrial areas.

e Service centres would be located in relation to their potential catchments areas, but
sitting on main roads and bus routes would also allow for the attraction of passing
trade.

o For the present study, the Central Area was defined as the land bounded by the
railway, Uhuru Highway and Nairobi River.

Distribution of Housing Areas

e There is a considerable amount of space in and around the existing built-up area
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which will be developed.

Care should be taken in the future not to allow low income housing developments to
become too concentrated, to have them interspersed with higher income districts and
provide some high income areas to be located in the trade area of each secondary
shopping centre.

Associated with each of the main areas of new housing would be one or more
industrial areas and a large commercial centre.

The major areas for development would be Dagorettie, Karen-Langata, the Eastern
Area and the areas outside the north-eastern city boundary around Ruiru.

There will be a substantial growth of population within the western shamba areas
outside the city limits, which is likely to be of a more informal nature.

Distribution of Population

It was concluded that the recommended strategy should not seek to impose higher
residential densities merely in order to decrease the cost of the transport infrastructure.
Instead, the city should have the option over the long term to create housing areas that
answered the environmental demands and financial capability of the inhabitants. The

distribution of population is given in Table 2.1-1.

TABLE 2.1-1 DISTRIBUTION OF POPULATION

Area Po(glélgl(t)l)on Remarks
Old City 556,000 | 125 ha of Eastleigh Airport were excluded from possible usable land.
Employment in Central Area is estimated at 100,000 in 2000.
Ruaraka 387,000 | Housing areas for low- and middle-income households
Spring Valley 127,000 | Housing area development for high-income households
Retaining of coffee plantation with large capacity for employment
Karen-Langata 383,000 | Retaining housing area for high-income households despite the population
density increase
Dagorettie 500,000 | - ditto -
Eastern Sector 240,000 | Housing areas for low- and middle-income households
Western Shamba | 250,000 | Outside of Nairobi City
Area Conserving agricultural land to the north
Ribbon type new housing area development from existing settlement
Ruiru 557,000 | Outside of Nairobi City
Containing low- to high-density housing areas

(2) Land Use Plan of Nairobi City

The Study Area comprises Nairobi City and parts of adjoining Thika, Kiambu, Machakos, and

Kajiado Districts.

Thika District contains 6 administrative areas (Divisions). Out of those administrative areas,
total area or a part of Thika Municipality, Kakuzi, and Ruiru are included in the Study Area.
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Thika County Council, Thika Municipal Council, and Ruiru Municipal Council are the local
authorities within the Study Area.

Kiambu District contains 7 administrative areas (Divisions). Out of those administrative areas,
total area or a part of Kiambu, Kiambaa, Limuru, Githunguri, and Kikuyu are included in the
Study Area. Kiambu County Council, Kiambu Municipal Council, Kikuyu Town Council, and
Limuru Municipal Council are the local authorities within the Study Area.

Machakos District contains 11 administrative areas (Divisions). Out of those administrative
areas, Athi River, Kangundo and Matungulu are included in the Study Area. Mavoko
Municipal Council and Kangundo Town Council are the local authorities within the Study
Area.

Kajiado District contains 6 administrative areas (Divisions). Out of those administrative areas,
a part of Ngong and Central are included in the Study Area. Ngong Town Council and
Kajiado County Council are the local authorities within the Study Area.

Since the target year of “Nairobi Metropolitan Growth Strategy” prepared in 1973 is year
2000, currently no authorized comprehensive master plan to rely on. Lack of the
comprehensive master plan that will give clear directions for development aggravates the
abuse of land.

Land use regulation concerning land use zoning, plot ratios/ coverages and plot size was
prepared in 1979, which, in reality, is a constraint for private sector development. Table 2.1-2
shows plot ratio / coverages and the lowering of the permitted minimum plot sizes by zone.
Figure 2.1-1 shows the zoning for land use and plot ratio / coverage in Nairobi city.
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TABLE 2.1-2 RATIONALISATION OF PLOT RATIOS / COVERAGES AND THE
LOWERING OF THE PERMITTED MINIMUM PLOT SIZES

Zones current  Proposed lar Existing min Proposed mi Prop. Max. permissic Notes

land use use plot size plot size PR. Cov.
(ha) (ha)
1A Commercial ~ Commercial 0.05 0.04 2.00-6.00 0.80 High-rise flats:PR=1.0, GC=0.35
Residential ~ Residential 0.1 2.00
Light industry Light industr 0.4 2.00
1E Offices Commercial 0.1 0.04 2.00 0.80 High-rise flats:PR=1.0, GC=0.35
Residential Offices 0.2
Residential
2 Commercial ~ Commercial 0.05 0.04 2.00 0.80 Flats not allowed.
Residential ~ Residential 0.04 0.75 0.35
3 Residential Residential 0.1 0.1 0.75 0.35 Flats and maisonettes allowed; where
there is no sewer PR=GC=25% (septic tank)
or 20%(conserv. tank)
4 ditto ditto 0.1 0.1 0.75 0.35 ditto but no advertising
5 ditto ditto 0.3 0.2 0.75 0.35 ditto as No.3 no flats but maisonettes allowed.
6 ditto ditto 0.4 0.2 0.75 0.50 ditto
0.3
7 ditto ditto 0.4 0.04 0.75 0.50 Special scheduled area (Mathare)
0.08 (on sewer)
8 ditto ditto 0.04 0.04 0.75 0.50 Special scheduled area (Eastlands)
9 Industrial Industrial 0.04 0.04 3.00 0.80 Ancillary use to occupy a max. of 20% of the
total permitted plinth.
10 Residential Residential 0.04 0.04 0.75 0.35 Comprehesive scheme will be allowed with
(on sewer) a max.density of 35 units per ha.
11 ditto ditto 0.04 0.04 0.75 Special scheduled area (Kibera)
(on sewer)
12 ditto ditto 1.0 1.0 - - One unit per plot permitted; flats and Maisonettes
2.0 not allowed; adequate wholesome water to be
supplied (Karen/Langata) adequate wholesome
water required.
13 ditto ditto 2.0 0.2 - - Where there is no sewer PR=GC=25% (septik
1.0 tank) or 20% (conserv. tank), one unit per plot
0.2 permitted.
14 ditto ditto 2.0 0.2 0.75 0.35 One unit per plot permitted; adequate water
1.0 supply required.
0.2
15 Agricultural ~ Residential 0.1ha Townshig 0.1 Township 0.75 0.50 PR=GC=0.25(Septik tank) PR=GC=0.20 (Conser.
Residential 0.04 (on sewer) tank) Terrace houses allowed. Adequate water
supply necessary (Dogaretti) (Special density area)
16 Agricultural  Residential 1.0 0.2 0.75 0.35 Adequate water supply required (Ruaraka).
Residential Industrial 2.00 0.80
Industrial
17 Agricultural  Residential 0.04 0.75 0.50 Where there is o sewer, min. plotsize=0.1ha
(on sewer) Special sceduld area (Kahawa/Kasarani)
18 ditto ditto 0.75 0.50 Where there is o sewer, min. plot size=0.1ha
(on sewer) Special sceduld area (East of Embakasi Airport)
Where there is no sewer, min. plot size=0.1ha
19 Agricultural ~ Agricultural 2.0 0.75 0.50 Special densty area (Eastern extension)
Reidential 0.1 35 units per plot allowed.
0.05(on sewer)
20 Public Public - - - - Forest, Game forest, Defence areas, etc.
Source: Nairobi City Council, 1979
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FIGURE 2.1-1 LAND USE AND PLOT RATIOS/COVERAGES ZONING IN NAIROBI CITY

2.2

221

SYNOPSIS OF RECOMMENDATION ON INTEGRATED NATIONAL TRANSPORT
POLICY

Kenya Transportation Policy and Roads Sub-sector Policy and Strategy

This study was carried out by KRB and EDF for preparation of coordinating policy papers of
road subsector for GOK and donor communities in March 2004. These identified issues of
NMT, urban planning and urbanisation, and transport management and congestion established
the principal polices and strategies of overall road-subsector, which of environment are,
however, lacked. The JICA Study will review and adopt the policies and strategies to meet the
Study objectives.

The policy and strategy for the road subsector will produce realistic and achievable work
through the following programming, design standards, and implementation.
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Priority Objectives:

a. Programming

To reduce the overall combined maintenance cost of infrastructure and vehicle operating
costs by: (i) giving first funding priority to roads in maintainable condition, and; (ii)
reducing backlog maintenance and rehabilitation needs;

Road agencies will produce realistic and achievable annual work programmes, with work
prioritised against agreed criteria;

All programmes will ensure that routine and periodic maintenance is planned for all
maintainable roads; and

Road users will be informed of the condition of roads so as to raise awareness of the
importance of road maintenance.

Strategies:

Road agencies will produce realistic and achievable work annual programme, prioritised
according to agreed criteria. All programmes will provide for the routine maintenance of
maintainable roads.

KRB will only finance road works programme against agreed criteria that are submitted by
road agencies in accordance with schedules that reflect cash-flow constrains;

KRB will audit programmes produced by agencies to ensure programmes are met and
criteria adhered to;

KRB will launch a public information campaign on road maintenance; and

KRB will prepare a 5-year rolling investment plan for road maintenance and rehabilitation.

Policy Objectives:

b. Design Standard

Strategies:

Ensure road user needs are satisfied through application of appropriate levels of service;
Ensure that roads are designed to reduce accidents, improve operational efficiency,
minimizes social degradation, mitigate environmental impacts, through the application of
appropriate design standards;

Ensure design standards are harmonised with those in the region (especially for international
corridors);

Ensure standards allow benefits from technical advances to be realised; and

Ensure that design standards adequately cater NMT and pedestrians.

Revise standard and specifications for all road classes to incorporate technological advances,
execution of using both equipment and labour-based methods, where appropriate, and
ensuring coherence with regional standards for international routes;

Trial new technique and materials to establish potential benefits, and review standards
regularly;

Ensure standards comply with environmental requirement;

Ensure compliance with standards (especially with safety requirements) before projects
commence;

Develop more appropriate ( and safe) traffic calming and other safety standards;

Ensure roads reserve widths are well defined and documented; and

Raise awareness of highway design engineers to the needs of road users.

Final Report
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c. Implementation

Policy Objectives:

e Planning works in liaison with interested parties to ensure coordination and delivery of
activities in a timely manner;

e Procuring works in an manner that makes the most cost-effective and appropriate choice
between force account and contracting, and between equipment and labour-based methods;

e Developing and maximising use of local resources and labour-based methods to promote
wealth creation and poverty alleviation;

e Using full cost accounting practice in force account units so they can operate on an
commercial and transparent basis;

e Enduring effective contract management, supervision and prompt payment of contractors to
achieve timely delivery of contracts;

e Promoting professionalism in the construction industry by strengthening institutions
responsible for regulation, encouraging private sector and human resource development, and
establishing sustainable funding for training;

e Using forms of procurement and contract that are appropriate for the works being undertaken;

e  Adopting the Roads 2000 strategy for maintenance, where appropriate; and

e Ensuring that measures are taken to minimise potential negative environmental impacts of
roads works during implementation.

Strategies:

o Interest parties shall be consulted during the project planning process;

e Performance-based contract shall be introduced for road maintenance;

e Criteria and guidelines shall be developed for each type of work to facilitate effective
contract management, and these will incorporate environmental and labour-protection
mechanism;

e Appropriate procurement documents and procedures shall be developed for different types of
contract;

e Appropriate forms of contract shall be developed for each type of work to facilitate effective
contract management, and these will incorporate environmental labour-protection
mechanisms;

e Performance indicators shall be established that measure the local resource content in each
contract;

e Road agencies shall submit accounts for force account units that reflect the full cost of works
carried out;

e Contract agencies shall submit account for force account units that reflect the full cost of
works to be carried out;

e Contract management shall be improved by streamlining reporting, supervision and payment
procedures and by introducing performance indicators to monitor effectiveness of agencies
in implementation, including time for payment of contractors;

e  Use of the private sector in the supervision of road works contracts shall be increased;

e  Skills development in the industry will be promoted through sponsorship of seminars and
training programmes;

e The Government will facilitate the formation of representative associations of contractors
and consultants in the industry; and

e Transparency in procurement will be increased, with widespread advertising procurement
notice and tender results in the media.
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2.3 OUTLINES OF ROAD DEVELOPMENT STUDIES AND PLANS

2.3.1 APart of Nairobi Metropolitan Growth Strategy (1973)

The City Council of Nairobi and United Nation prepared Nairobi Metropolitan Growth
Strategy in 1973. The general outline of the report was presented in Section 2.2. The proposed

road network are as follows.

Design Objectives

To provide a system capable of meeting maximum demands for trips by all modes at
the end of the century at reasonable level of services;

To design the system to embody maximum flexibility, so that it may easily be
extended or adopted to carter for alternative or subsequent development;

To design and operate a system such that maximum efficiency is achieved by
providing for maximum trip making at minimum cost, while minimising damage to
the environment.

Design Criteria

Maximise the use of existing transportation infrastructure.

In adding to the existing road network, attempt to create a directional grid system
rather than a ring and radial system.

Promote lineal growth, rather than radial growth, to maximise the use of new
facilities provided and make the most efficient use of possible mass transportation
system.

Minimise walk distance from residential and industrial areas to major transit routes,
by careful land use planning, so limiting the need for feeder bus services.

The recommendations for road network improvement are summarized in Figurer 2.3-1.

Figurs 451

451 Hecommended irsaportation setwork W7D

Pecommanded itinagortation network 578

a. 1979 b. 1985

FIGURE 2.3-1 RECOMMENDED TRANSPORTATION NETWORK
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2.3.2

2.3.3

The Nairobi Bypass Construction Project, Feasibility Study and its Detailed Design
Study (1988/1992)

The Feasibility study was carried out by MOTC and JICA in 1988 and the detailed design
study for the route of Southern Bypass was carried out in September 1992. The purpose of the
feasibility study is to divert through traffic on A104 and traffic on the other roads to the
Bypass and to solve the traffic congestion in the main streets of Nairobi. Proposed route is a
corridor from Mombasa Road to Naivasha Road passing the area between and Kenya Nairobi
National Park and a part of Ngong Road Forest, in the southern part of Nairobi. But
implementation of the project has been suspended due to environmental problem and land
acquisition. In 2003, the Southern Bypass construction is planned in the scope of the Northern
Corridor Transport Improvement Project. However, this study did not include Environmental
Impact Analysis (EIA), and mitigation measures of negative environmental impact, therefore
comprehensive EIA is recommended.

Actions Towards a Better Nairobi, Report And Recommendations of the Nairobi City
Convention (1993): Road

Nairobi City Convention prepared this report in cooperation with the Friedrich Naumann
Foundation in 1993. The plan became the basic plan for KUTIP’s long-term study, and
followed by the proposal of MRPWH, MOLG and NCC.

This study Identified transport and road problems in the City; (a) Potholes on all major roads;
(b) Moonscape-like crates in the Industrial area; (c) Broken pavements; (d) Gaping manholes;
(e) Monumental traffic jams at peak hours; (f) Increasing air pollution; (g) Broken down
sewers and inadequate storm water drainage; (h) Non-functioning traffic signals; (i) Broken
down street lighting; and (j) Hooliganism of the matatu drivers

The above situations has come about largely as a result of: (i) Neglect or ineffective
preventive maintenance of the city road network by the City Commission; (ii) Inadequate
investment and lack of improvements to the capacity of the road transportation infrastructure
despite the rapid rate of population growth and increased vehicle population in the city; (iii)
Failures in the management of the traffic system; (iv) Encroachment on public facilities,
mainly parking plots which have been illegally allocated for private development with
disregard for the pubic demand for such spaces; (v) Breakdown in the discipline of all road
users arising from the cynicism engendered by the collapse on the planning and law
enforcement agencies; (vi) Failure to implement various planning recommendations dating
back 20 years — over politicization of the City government has resulted in little or no
maintenance of professional standards in the city management; (vii) Lack of long-term vision
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about the growth needs for enlarged Nairobi Metropolitan Area to service the needs of
Nairobians beyond the year 2000; and (viii) Inadequacies of the rail system and the
inappropriately located aviation facilities in the city. These problems and the causes are still
take place to date.

The Study recommended the approaches to solve the above problems; (a) The need to create a
friendly and safe transportation system; (b) The need to provide an efficient transportation
system; (c) The need to ensure a transportation system that is attractive, accessible and
affordable for all Nairobians; (d) Special attention are the needs of the disabled and other
vulnerable group such as school children and the urban poor who have to walk to work.
Following the approaches the study proposed an Action Plan such as (A) Immediate (B)
Medium and (C) Long-Terms action plans.

A. Immediate Action Plan

A-1 Action to increase the efficiency of the existing transport network through improved
traffic management
e  Traffic Management
e  Public transport
e Taxis
e  Pedestrian traffic
e  Other non-motorized transport: Bicycle
e  Traffic-free pedestrian shopping/Tourist malls
e  Other actions to enhance safety and reduce traffic congestion
e  Maintenance of the transport network
e  Carparks

A-2 Action to increase the capacity of the transport system
e  Widening existing road arteries.
e Improving critical junctions / interchanges
e  Converting all major roads to dual carriageway
e  Building key missing links in the network.

B. Medium Term Actions

B-1 Take action to review/update/reappraise existing plans/proposals for major improvements
to the existing network with a view to implementing whatever is economically feasible.
Most important is filling the gaps in the links in the present system and taking steps to
increase capacity use while undertaking those capital works which could enhance the
efficiency of the present network.

B-2 Take action to create /build key CBD bypass, especially the north/south bypasses.

B-3 Initiate cost benefit analyses for the medium-term proposals for capital developments.

B-4 Start work on a master plan of the city beyond the year 2000, taking into account the need
to lay out the growth pattern of the transportation system, and its proper integration with
the planning and zoning requirements for a truly metropolitan city of the 21st Century.

Final Report Appendix
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C. Long Term Actions

C-1 Action to secure land for an outer Nairobi Metropolitan beltway system, a major dual
carriageway to link Nairobi with key surrounding towns like Athi River, Machakos, Thika,
Limuru, Ngong, Kiserian, Kitengela and Kikuyu.

C-2 Preparation of an adopted roadwork programme to produce a given length of tarred roads
in residential areas every year on a continuous basis.

C-3 Development of alternative transport systems based on results of studies currently
underway or already done. Focus on alternative design concepts of Rapid Light Rail
Transport, and an integrated Mass Transit Network, along the lines examined based on the
proposal.

C-4 Decentralisation of some of the administrative and business activates away from the CBD
to reduce congestion in the inner city. Such a move should, however, be well planned to
avoid the “Westlands Phenomenon” where development had taken place in the hope of
escaping the City centre congestion only to create worse congestion at Westlands as a
result of poor planning.

The Study picked up the following roads to be targeted:
a. Existing and Proposed Dual Carriageways
1. Langata Road Uhuru Highway to Magadi Road
2. Ngong Road Kenyatta Avenue to Dagoretti Corner
3. Lusaka Road Uhuru Highway to Enterprise Road
4. Enterprize Road Isiolo Road to Mombasa Road
5. Likoni Road Jogoo Road to Enterprise Road and Enterprise Road to
Mombasa Road

6. Jogoo Road Rabai Road to Outer Ring Road

7. Outer Ring Road  Juja Road to Jogoo Road

8. Juja Road Murang’a Road to Outer Ring Road

9. Quarry Road Racecourse Road to Pumwani Road and Pumwani Road to

Landhies Road

b. Proposed Bypass Routes

1. Southern Bypass

2. Eastern Bypass

3. Northern Bypass

4. Langata Road and James Gichuru Link

5. Waiyaki Way and Northern Bypass Link
c. Missing Links

1. Gitanga Road - Kangemi Link

2. Ole Odume Link

3. Langata Road - Ngong Road - James Gichuru Road Link

4. Waiyaki Way - Limuru Road Link

Final Report Appendix
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Riverside Drive
Ring Road Parklands

Landhies Road - Quarry Road Link
Lunga Lunga Road - Outer-Ring Road Link
10. Likoni Road Extension to Mombasa Road

5
6
7. Muratina Road
8
9

11. Processional Way - Kenyatta Avenue to State House Road Link

d. Existing Traffic Lights Points’ Improvement

Proposed implementation programme of the above major road arteries are shown in Table

2.3-1.
TABLE 2.3-1 PROPOSED IMPROVEMENT MEASURES TO EACH ROAD
Present
Road Name Immediate Action Long-term Status in
2004
Langata Road: To improve at Madaraka estate and To convert to dual carriageway from Complete
widen the section Nyayo Stadium to | Nyayo Stadium to Magadi Road up to KWS
Ngei Estate turnoff. turnoff.
Ngong Road To improve junctions at Nairobi To make into dual carriageway form No action
Club and Kenya Traffic Uhuru Highway to Dagoretti
Headquarters Corner-Uthiru; Dagoretti
Corner-Karen
Waiyaki Way / To improve junction at Museum Bridge No action
Chiromo Road
Limuru Road To improve junction with Thika I_:S fc_Jr
Road and widen road to Ruaka widening
Kiambu Road To widen the road within the city To make into dual carriageway form No action
boundary Muthaiga to Kiambu Town
Thika Road Do nothing No action
Mombasa Road | To increase the number of lanes to To be
the Toll Station, to widen from Jomo widened by
Kenyatta Airport to the Athi Rive NCTIP
turnoff

The Study also recommended that the major cross roads be created as an inner city circle

around the CBD, a middle circle connecting Ngei Estate, Westlands, Pangani and Industrial

Area, and ultimately an outer circle/ring road including Dagoretti, Kangemi, Kitsuru,

Muthaiga, Kariobangi, and Jomo Kenyatta Airport. An implementation programme was

proposed below but no progresses are reported until now (Table 2.3-2).
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2.34

2.35

2.3.6

TABLE 2.3-2 PROPOSED IMPLEMENTATION PROGRAMME

Present
Road Name Immediate Action Medium-term Status in
2004
Magadi Road To widen the road and cut trees in road reserve to improve visibility
(sight distance)
Ngei Estate - Woodley | To build this link (Missing
Link 12)
Naivasha Road To improve junction with Waiyaki Way
James Gichuru Road To improve junctions at Gitanga Road and Strathmore College
Woodley Estate - To build this missing link (Missing
Westlands Link 6/7)
Msongari - Red Hill To build this link
Ridgeways - Moi Sports | To establish this link by completing gaps in the system
Complex Kassarani
Kariokor - Kijabe Road | To build this link to dual (Ring
carriageway standard Road)
Pangani - Eastleigh - To establish this link by improving existing road sections
Jogoo Road

Note: () means NCC proposed plans and projects in 2004.
A Road Network Development Master Plan Study (1995)

This study was carried out by JICA and Ministry of Public Works in 1995. The report
recommended a Superhighway by upgrading Uhuru highway and Nairobi Bypass. The
concept of superhighway and the Nairobi southern bypass are being considered in the scope
of the Northern Corridor Transport Improvement Project in 2003.

Kenya Urban Transport Improvement Project (KUTIP) : Nairobi: Long Term
Transport Study, Stage I

The Government of Kenya and World Bank launched KUTIP and the transport study of
Nairobi prepared a report of Nairobi Long Term Transport Study, Stage | in 1999. This study
was the first comprehensive study for the land use and transport in the Nairobi Metropolitan
since the 1973 Nairobi Metropolitan Strategy. However, KUTIP was suspended in the mid
stage and this report was not authorised by GOK. Therefore the JICA Study reviewed the data
and plans of the study.

Kenya Road Concession Framework

This study was carried out for the private sector involvement in the road construction and
management in the scope of the Northern Corridor Transport Improvement Project. The study
covers all stretch of northern corridor and concluded the private concession would be viable.
However, the study of the Kenya Transportation Policy and Roads Sub-Sector Policy and
Strategy concluded this viability would be uncertain. Out of all stretches, the section of the
route of Southern Bypass is taken a candidate of concession. As mentioned, above however,
this route shall require a comprehensive EIA.
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2.3.7 Northern Corridor Transport Improvement Project (On-going)
Lender: World Bank
Loan/Credit Amount:  US$ 207 million
Total Project Cost: US$ 276.25 million
Effective Date: Expected 27 September 2004
Closing Date: 31 December 2009
Borrower: The Republic of Kenya
Implementation Agencies:
Ministry of Roads, Public Works and Housing (US$ 160 million);
Ministry of Transport and Communications (US$ 2.2 million); Kenya
Airports Authority (US$ 34.8 million), and
Kenya Civil Aviation Authority (US$ 10 million)
Project Background
One of the main objectives of the Government in the transport sector is to stimulate private
sector led economic growth through reducing the cost of doing business in Kenya and
increasing its competitiveness in the domestic, regional and international markets. However,
the sector is constrained by lack of adequate funds; institutional inefficiencies; weakness in
the policy, legal and regulatory environment; poor safety and security standards at the airports
and Mombasa port; and inadequate institutional capacity and human resource skills. As a
result, the transport costs and travel times are high and reliability is low. The project is to
assist the Government in its efforts to address these challenges, through the improvement of
priority transport infrastructure along the Northern Corridor.
Northern Transport Corridor connects port of Mombasa with Nairobi, Uganda, Rwanda,
Burundi and Democratic Republic of Congo. The project is expected to enhance domestic and
regional trade and create job opportunities in the construction industry.
Project Objectives
The Project Development Objectives are: (a) increase efficiency of road transport along
Northern Corridor to facilitate trade and regional integration; (b) enhance aviation safety and
security to meet international standards; and (c) promote private sector participation in the
management, financing and maintenance of road assets. This project is ongoing.
Final Report Appendix
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APPENDIX 4 ROAD NETWORK

4.1 AVAILABLE DATA AND BASE MAP

(1) Available Data for Base Map
The following data were available for preparing a base map of the Study Area. Since only the
topographic maps cover all the Study Area, so far the topographic maps were utilized as the
base map (Table 4.1-1).

TABLE 4.1-1 AVAILABLE DATA FOR BASE MAP

Data Description Remarks
Topographic map (1/50,000) Maps cover the study area Maps was produced in 1972/3
Some contours in feet
No new road and present land use
JICA GIS Data in CBD Data covers 15km2 of CBD in Data was produced in 2000
Nairobi
JICA Aerial Photo in Nairobi Photo was taken in 2003 No full orthophoto product
Covering Nairobi City only.
Satellite Photo Photo was taken in 2004 Lack of eastern part but covers
Covering area is urban area in the most urban area.
Study Area

(2) Road Inventory Data
The list of available inventory data of roads is given in Table 4.1-2.

TABLE 4.1-2 PRESENT ROAD INVENTORY DATA

Item Data/Information Organization Data Form Inventory Date Remarks
Classified road MORPW GIS ArcGIS June 2003 No coordination \.Nlth
Road road name and width
List Unclassified road | KRB/MORPW NOt_ Not Available | No road list
Available
Nairobi city road | CCN Excel Sheet 2001 No GIS Data
Road Topographic map | Survey of Kenya | 1/50,000 1972/1973 Old, no new roads
Network :;':‘;S'f'ed road 1 \1orpw GISArCGIS | June2003 | No CCN area
Ma
P City road map Survey of Kenya | Print 1995 Only the Centre

Classified Road under MOPWH
The latest road inventory of classified road under MORPW was made in June 2003, and

compiled in Geological Information System (GIS) by the Section of Road Inventory of
MORPW in 2004. The data covered all classified roads including major roads classified as A,
B, C that are network components for the master plan, and the secondary and minor roads
classified as D, E , and Special Purpose roads such as government access (G) and rural access
roads (R). The road inventory format is shown in Table 4.1-3 for major roads and Table 4.1-4
for minor roads.
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The data compiled in GIS data included road number, road name, road class (A, B, C, D, E,
Special Purpose), District, survey date and time, link name and subsection name, GPS reading,
section/subsection length, carriageway width, the type of pavement such as, AC (Asphalt
Concrete), BT (Bituminous Surface Treatment), G (Gravel), (Earth), with the condition of the
pavement/road surface, etc. The data covered classified roads under MORPW in Nairobi City,
but not cover all the roads under CCN.

CCN Classified Road
The roads in Nairobi City under CCN are all classified roads and have a total of 1,852. CCN
had a list of all city roads in a form of spread sheet that was prepared by Kenya Urban

Transport Infrastructure Project (KUTIP) in 2001. The data however are not compiled in GIS
data. Contents of the data however included road name, road class (H, P, D, L, A, C), area,
zone (sub-district name), section or link length, road width, pavement type etc. but conditions
are not included. This pavement condition were investigated by the field survey under the
Study.

TABLE 4.1-3 ROAD INVENTORY FORMAT FOR MAJOR ROAD

Use for Road (A / B /C & Major Roads of NCC)

Road No. ; Road Name;
Road Length; km (From Sta.

Road Data

To Sta.

Road Class;

Survey by;
Date;

Link Sub- | Sub section Station (km)

Row

Carriageway

Shoulder/Sidewalk

section|  Length

No. No. (km) From - To

(m)

Type

Width (m) | Condition

Type

Roadside Road
Land Use Structure

Substandard Traffic

Alignment | Characteristics

Bridge Data

Link Sescul\b(;n Bridge Name: Station
No. 9 (km)

No.

Bridge Type

Bridge Length
(m)

Span Length
(m)

Condition
(Super str.)

Condition
(Sub str.)

Type;
AC (Asphalt Pavement) Terrain;

ST (Surface Treatment) F (Flat)

CC (Cement Concrete) R (Rolling)

G (Gravel) M (Mountainous)

E (Earth)

Roadside Environment

R (Resident)
C (Commercial)
1 (Industry)

A (Agriculture)
F (Forest)

Em (Embankment H  2.0m )
Medium

Heavy
Very Heavy

Traffic Characteristics
Few

(V. 1,000)
(1,000 LV 5000)
(5000<V 10,000)
(Over 10,000)
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TABLE 4.1-4 ROAD INVENTORY FORMAT FOR MINOR ROAD

Use for Road ( Minor Road )

Road No. ; Road Name; Road Class; Survey by;
Road Length; km (From Sta. To Sta. ) Province; Date;
Road Data
Link | Sub- | Subsection Station (km) Row Carriageway Shoulder/Sidewalk Roadside Road | Substandard Traffic
No. | section Length (m) Terain | vironment | Structure | Alignment Characteristics| REM3™S
| o (km) From - To Type | Width (m) | Condition | _Type | Width (m)

Bridge Data

Sub- Carriageway
mk o Bridge Name S:::\"(;n ridge Type Bnug? mL)engm Span ;englh T S\dew(a'\:)wmh ((;znz:u:[r:) (Csourf::?r; Remarke
. No. (m) P -
Type; Roadside Environment Road Structure Traffic Characteristics
AC (Asphalt Pavement) Terrain: R (Resident) Em (Embankment H 2.0m ) Few (V 1,000)
' C (Commercial) Medium (1,000 LV 5000)
ST (Surface Treatment) F (Flat) cu (Cut W 20m) X y
! (Industry) Heavy (5,000<V 10,000)
CC (Cement Concrete) R (Rolling) A naritre) le (Level H<20m) Heawy (500<Y 10
G (Gravel) M (Mountainous) F (Forest) fery Heavy (Over 10,000)
E (Earth)

(3) Field Survey
The items listed below were surveyed and recorded.

Road

Road name (road No.), section name (section No.), Chainage (distance from the start point),
section length, widths of carriageway and shoulders, type of pavement, pavement condition,
existence / nonexistence of side walk, terrain, and land use.

Bridge
Bridge name, location (chainage), bridge type, length, span length, widths of carriageway and
sidewalk, and conditions of deck slab/ superstructure/ substructure/ approaches.

A field survey used either the form of detailed field survey or simple field survey due to
importance of the road network. The detailed field survey was carried out for important
components of road network of the master plan such as the major roads of class A, B, C, and
some D under MORPW and class H, P, D under CCN. On the other hand the simple field
survey collects only items of road management and maintenance, mainly road width,
pavement type and conditions, etc. and adopted for the minor roads that included D, E,
Special Purpose Roads under MORPW, and the minor road of CCN.
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At the same time the bridge inventory survey was conducted for major bridges using the

bridge inventory data of MORPW and a report prepared by former JICA bridge expert of
MOPWH, and updated by the present conditions.

(4)

Data Recording

All data collected above are compiled in GIS data, because KRB intends to integrate road
inventory data of Road Department of MORPW, CCN, MOLG by GIS Data Base. Thus CCN
road inventory data were converted into GIS data by merging CCN inventory data with GIS

positioning data that were collected separately by the Study. Some road alignments of the GIS

data were different from the topographic maps of the Study Area, due to different

coordination system. Table 4.1-5 shows the list of international roads while the list of national

traffic roads is available in Table 4.1-6.

TABLE 4.1-5 INTERNATIONAL TRUNK ROADS (CLASS A)

R,\?s.d I_(?Ig]t)h From Through To Remark
Study Area
A109 499.3 Mombasa - Athi River Connecting A104
Al104 650.1 Namanga Athi River/ | Malaba (Uganda Border) |Tanzania/Uganda
(Tanzania Border) | Nairobi
A2 846.4 Nairobi Thika Moyale (Ethiopia Border) |Ethiopia
A3 570.6 Thika Garissa Liboi (Somalia Border) |Somalia
Outside of Study Area
Al 896.9 Migori Kitale Lokichogio Tanzania/Sudan
(Tanzania Border) (Sudan Border)
Al4 113.6 Mombasa - Lunga Lunga Tanzania
(Tanzania Border)
A23 114.0 \oi (A104) - Taveta (Tanzania Border) |Tanzania
TABLE 4.1-6 NATIONAL TRUNK ROADS (CLASS B)

Road | Length | From Through To Remark

No. (Km)
Study Area

B10 8.3 A104 (Mombasa - Jomo Kenyatta -

Road) Airport

B3 299.5 | Rioni A104 Narok Kisii (A1) -
Outside of Study Area

Bl 237.5 | Londiani (A104) | Kisumu Al Busia Uganda Border

B2 65.8 | Eldoret (A104) - Kitale (A1) -

B4 292.5 | Nakuru (A104) Marigat Sigor (Al) -

B5 181.7 | Nyeri A2 Nyahururu Nakuru A104 -

B6 166.6 | Wamumu (A2) Embu (B7) Meru (A2) -

B7 272.5 | Kibwezi A109 Kangonde (A3) | Embu (B6) -

B8 439.8 | Mombasa A109 Malindi Garissa (A3) -

B9 783.9 | Isiolo (A2) Wajir Mandera Ethiopia/Somalia

Border

Note: B3 passes through only the north-west edge of the Study Area.
Cities on the road numbers are major cities near junctions.

Final Report

A4-4

AppendiX




NUTRANS

The Study on Master Plan for Urban Transport in the Nairobi Metropolitan Area

4.2 BRIDGE AND STRUCTURE CONDITIONS

TABLE 4.2-1 MAJOR BRIDGES IN THE STUDY AREA (OUTSIDE NAIROBI)

Grand
Road Name Length (m)  PreStrs Concrete Steel Bailey Masonry Total
Al04 ~5 8 - - - 8
5~10 - - - - -
10~20 - - - - -
20~30 8 - - 1 9
30~40 2 - - - 2
40~ 1 - - - 1
A104 Total 19 - - 1 20
A2 ~5 1 - - - 1
5~10 1 - - - 1
10~20 4 1 - - 5
20~30 1 1 - - 2
30~40 2 - - - 2
40~ 1 - - - 1
A2 Total 10 2 - - 12
A3 53.0 1 - - - 1
A3 Total 1 1
C ~5 - - - 0
5~10 2 3 - 1 6
10~20 1 - - 1
20~30 2 - - - 2
30~40 1 - - - 1
40~ 2 - - - 2
C Total 7 4 0 1 12
D ~5 0 - - - 0
5~10 3 8 - 1 12
10~20 4 - - - 4
20~30 1 - - - 1
30~40 1 1 - - 2
40~ 1 1 - - 2
D Total 10 10 0 1 21
E ~5 1 - - - 1
5~10 1 - - - 1
10~20 2 1 1 - 4
20~30 - - 2 - 2
30~40 1 - - - 1
40~ - - - - 0
E Total 5 1 3 0 9
Grand Total 52 17 3 3 75

Source: MORPW
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TABLE 4.2-2 MAJOR BRIDGE CONDITIONS IN NAIROBI CITY
No. |Name of Road Bridge name Type Length | Superstructure | Substructure
A104|MombasaRd/Uhuru Highway |Footbridge Concrete 32.05 good good
A104|Uhuru Highway/Msa Rd Footbridge Concrete 224 fair fair
A104 |Waiyaki Way Overpass Concrete 14.05 fair fair
A3 |Muranga/Thika Rd Nairobi Rvr RHS Concrete 18.7 fair fair
A3 |Muranga/Thika Rd Nairobi river bridge Concrete 15.0 fair fair
A3 |ThikaRd Nairobi Rvr Concrete 18.4 fair fair
A3 |ThikaRd Conc. deck/steel beam Steel 15.0 fair fair
C58 |Langata Rd Box culvert Box Culvert 155 bad bad
C58 |Langata Rd Ngong River FtBrdge Concrete 115 fair fair
C58 |Langata Rd Ngong River(LHS) Concrete 12.0 fair fair
C58 |Langata Rd Ngong River(RHS) Concrete 12.0 fair fair
C58 |Langata Rd Footbridge (Pedestrian)  [Concrete 27.1 good good
C59 |[Outer ring Railway Concrete 30.4 fair fair
C59 |Outer ring Ngong River Bridge Concrete 39.5 bad bad
C59 |Outer ring Mathare river Concrete 29.4 very bad very bad
C59 |Outer ring Nairobi Rvr Concrete 30.4 bad bad
C60 |Ngong Rd box culvert Box Culvert 8.0 bad bad
C62 |Limuru Road River Box Culvert 17.8 fair fair
C62 |Limuru Road Gitathuru River Concrete 12.0 fair fair
C62 |Limuru Road Mathare river Box Culvert 10.0 fair fair
C98 |Komarock Stream nr Swamp Box Culvert 10.5 fair fair
C98 |Komarock Nairobi Rvr Concrete 20.7 fair fair
N-L |First Ave. Eastleigh Nairobi Rvr Concrete 14.6 bad fair
N-A |Lamu Rd Nairobi Rvr Concrete 9.0 bad fair
N-A |Mbagathi Footbridge Concrete 34.8 fair fair
N-A |Mbagathi Nairobi Rvr Concrete 24.8 bad bad
N-C |Ring Road Pumwani Nairobi Rvr Concrete 13.3 bad bad
N-D |Lower Kabete Rd Mathare river Concrete 9.0 fair fair
N-P |Juja Road Sch. Ft brd Steel 27.2 fair fair
N-Uc|Museum Hill Rd Sch. Ft brd Concrete 14.05 Fair Fair
N-Uc|Jogoo Railway Steel 214 fair fair
N-Uc|Jogoo Footbridge Steel 345 fair fair
N-Uc|Jogoo Footbridge Steel 26.8 fair fair
N-Uc|Mtudadu Ave. Nairobi Rvr Concrete 175 fair fair
N-Uc |Peponi Mathare Concrete 6.0 fair fair
N-Uc |Pumwani Rd Nairobi Rvr Concrete 8.3 bad bad
N-Uc|Race course rd Nairobi Rvr Concrete 19.2 bad bad
Note: The width of the foot bridges were given as carriageway width.
Source: MORPW and JICA Study
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TABLE 4.2-3 NON-MOTORISED TRANSPORT CONDITIONS

Votorbike/ NMT Road Condtions
No.  Road Name Survey Location MT . . Push/Pull Total NMT Carriageway ~ Sidewalk
Tricycle Bicycle Walker
Cart (%) (m) (m)
1 Ngoong Road Nairobi Baptism Church 25,112 557 538 18 6,959 33,184 22.6% 9.3 Not all stretch
2 Kikuyu Road Dagoretti 1,921 47 167 50 978 3,163 37.8% 59 No
(Waithaka Shopping to Naivasha Rd)
3 Naivahsa Road Riruta 4,116 51 755 40 4,523 9,485 56.1% 6.3 No
(Kawangware to Ngong Rd)
4 James Gichuru Road ST. Austins Academy 14,252 50 1025 0 3,684 19,011 24.8% 95 20
(Gitanga Rd to Waiyaki Way)
5  Arging Kodhek Road Yaya center 19,561 142 484 10 5,512 25,709 23.4% 78 19
(Kingara Rd to Valley Rd)
6  Mbagathi Way Corridor Armed Forces Hospital 33,015 178 359 16 4,675 38,243 13.2% 14.0 15
(Ngong Rd to Uhuru Highway) Both sides
7 Waiyaki Way Corridor ABC Place 31,509 434 672 154 2,968 35,737 10.6% 4-lane divided Not all stretch
(Uthiru to Limuru Rd) Parkroad Nursing Home 15,428 7 288 132 8,029 23,954 35.3% 6.6 No
8 Kiambu Road Muthaiga police Station 8,242 53 155 0 1,994 10,444 20.6% 8.0 1.0
(Thika Rd to City Boundary)
9 Jogoo Road Makongeni Police St. 55,629 532 1544 201 6,515 64,421 12.8% 16.6 20
(Outerring Rd to Lusaka Rd)
10  Denis Pritt Road Corridor St. Georges Primary Sche 7,980 137 646 1 6,458 15,222 46.7% 7.0 19
(Oloitokitok Rd to Keniyatta Av.) Both sides
11 Outerring, Lunga Lunga & Mutindwa lii Buruburu (Railway bridge 16,916 61 2,843 128 6,330 26,278 35.4% 73 No
Makadara 8,426 104 2,603 30 5,791 16,954 49.7%
12 Mombasa Road Jokim Estate 31,715 71 742 6 3,775 36,309 12.5% 237 No
Nairobi South Pry. Schoo 48,082 704 155 11 2,530 51,482 5.2% 4-lane divided No
13 Limuru Road Canadian Embassy 16,837 221 624 0 1,528 19,210 11.2% 6.7 No
(Murunga Rd to City Boundary) (Partial)
14 Thika Road Safari Park 32,361 132 667 27 3,513 36,700 11.5% 148 No
(Murunga Rd to Keniyatta University) Kenyatta University 20,694 23 732 5 3,834 25,288 18.1%  4-lane divided No
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TABLE 4.3-3 MPWH CLASSIFIED ROADS IN STUDY AREA

Mombasa Road

Nairobi A A104 DB Machakos  Start of Dual C 1.166 1.166

Uhuru Highway/Waiyaki Way

Nairobi A A104N A104 B10 1.184 Nairobi City

Nairobi A A104N B10 C89 2.188

Nairobi A A104N C58 C61 central 8.190

Nairobi A A104N C58 C61 central 0.021

Nairobi A A104N C58 C61 central 0.169

Nairobi A A104N C58 C61 central 0.212

Nairobi A A104N C58 C61 central 1.159

Nairobi A A104N C61 central C61 north 13.820

Nairobi A A104N C61 north DB Kiambu 1.213 28.156
29.322

Thika Road

Nairobi A A2S A2 Muthaiga C59 3.516 Nairobi clty

Nairobi A A2S C59 C59 0.095

Nairobi A A2S C59 DB Thika 7.391

Nairobi A A2S Pangani DB Thika 0.004 11.006

Airport Road

Nairobi B B10E A104S C59 1.632

Nairobi B B10E C59 JKIA 0.286

Nairobi B B1OW A104N Al04S 0.442

Nairobi B B1OW A104S C59 1.270

Nairobi B B10W C59 JKIA 0.332 3.962
Total B 3.962

Magadi Road

Nairobi C C58 DB Kajiado C63 3.303

Nairobi C C58 DB Kajiado C63 1.415

Nairobi C C58 C63 C58N 1.833 6.551

Langata Road

Nairobi C C58S C58 Mb RdN 4,751

Nairobi C C58S Mb Rd A104N 1.539

Nairobi C C58S A104N A104S 0.049 6.339

Nairobi C Mb RdN  C58 Cc61 2.951

Nairobi C Mb RdN  C58 C61 0.084

Nairobi C Mb RdS C58 C61 2.931 5.966

Outer Ring Road

Nairobi C C59 B10E C89 2.738

Nairobi C C59 B10E C89 0.130

Nairobi C C59 c89 C98 5.958

Nairobi C C59 Cc89 C98 1.324

Nairobi C C59 B10 A2 0.053

Nairobi C C59 C98 A2N 2.861

Nairobi C C59 A2S A2N 0.104

Nairobi C C59 C59 C59 0.135

Nairobi C C59 A2N A2S 0.096 13.399

Ngong Road

Nairobi C C60 A104 D523 3.458

Nairobi C C60 A104 DB Kajiado 5.656

Nairobi C C60 A104 DB Kajiado 0.028

Nairobi C C60 A104 DB Kajiado 1.408 10.550

Naivasha Road/Ngong Road

Nairobi C Cc61 A104 C60 3.606

Nairobi C c61 Mbagathi Rd C60 0.763

Nairobi C C61 Al104 Mbagathi Rd 2.176

Nairobi C Cc61 C60 A104 7.211

Nairobi C C61 C60 A104 13.756

1/2



TABLE 4.3-3 MPWH CLASSIFIED ROADS IN STUDY AREA

Limuru Road

Nairobi C C62 FOREST ROAD DB KIAMBU 10.185 10.185
Nairobi C C63 C68 D412 7.384
Nairobi C C63 C60 D412 6.458 13.842

Airport North Road

Nairobi C C89 A104 DB 1.560
Nairobi C Cc89 A104 APTC 0.921
Nairobi C C89 A104 APTC 7.032 9.5130

Koma Rock Road

Nairobi C Cc98 C59 DB 2.758

Nairobi C C98 C59 DB 1.694

Nairobi C C98 C59 DB 20.280 24.732
Nairobi C JUJA C59 PANGANI

Nairobi C JUJA C59 PANGANI 3.571 3.571

C98 (Njiru) A2 ( Githurai) to C63 (Kahawa)

Nairobi D D400 Co8 A2 5.513
Nairobi D D400 Co8 A2 2.465
Nairobi D D400 Cco8 DB Kiambu 0.149
Nairobi D D400 A2 DB Kiambu 4671 12.798

D400 (Githurai) C64 (Kambaa S/Area)) C63 (Riabai) to Study Border (Karanbaini) D407 to A104(Limuru)
Nairobi D D409 D400 Cc64 7.387

A104 (Parkland) to C63 (Kabete)
Nairobi D D410 Al04 DB Kiambu 8.991

C61 (Waitaka) to C63 (Kinoo)
Nairobi D D412 c61 DB Kiambu 5.597
Nairobi D D412 C61 DB Kiambu 1.079 6.676

D411 (Kinoo) E418 (Ngong) Ngong
Nairobi E E1499B DB Dead End 3.062
Nairobi E E1499B DB Dead End 1.113 4.175
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TABLE 4.3-5 INVENTORY OF MULTIPLE LANE ROAD IN NAIROBI

No. of No. of Lanes |Total No. of
Road Name Start point End point Carriageways| /carriageway Lanes
Nairobi CBD
1|Chiromo road Museum hill Waiyaki Way 2 3 6
2|City Hall way Moi Avenue Uhuru Highway 2 2 4
3[Haile Selasie Landhies Road Uhuru Highway 2 3 6
4|Haile Selasie Uhuru Highway Ngong road 2 2 4
5[|Harambee Avenue Moi Avenue Uhuru Highway 2 2 4
6|Kenyatta Avenue Moi Avenue Posta Road 2 2 4
7|Kenyatta Avenue Posta Road Uhuru Highway 2 3 6
8|Kimathi Street Mama Ngina street Tubman road 2 2 4
9[Koinange street University Way Kenyatta Avenue 2 2 4
10|Landhies Rd Jogoo Road Haile Selasie 2 3 6
11|Loita Street Kenyatta Avenue Monrovia street 2 2 4
12|Moi Avenue University Way Haile Selasie 2 2 4
13|Parliament road Haile Selasie Kenyatta Avenue 2 2 4
14|Ronald Ngala Moi Avenue River road 2 2 4
15| Taifa Road City Hall Way Harambee Avenue 2 2 4
16|Uhuru Highway Museum hill Lusaka road 2 3 6
17|University Way Uhuru Highway Junction [Slip road Junction 2 3 6
18|University Way Slip road Junction Miundi Mbingu 2 2 4
19|Racecourse Road Haile Selasie Waruingi street 2 2 4
Surrounding Areas including Urbanised Area
20|Enterprise road Lusaka road Funzi road 2 2 4
21|Forest Road Limuru road Muranga road 2 3 6
22(Jogoo Road Landhies Road Likoni Road Junction 2 3 6
23]Jogoo Road Likoni Road Junction Outer Ring road 2 2 4
24|Juja road Ring road Ngara Muratina street 2 2 4
25(Langata Road Uhuru Highway Junction [Kungu Karumba Junction 2 2 4
26|Lusaka Road Jogoo Road Enterprise road 2 3 6
27(Mbagathi way Langata road Ngong road 2 3 6
28|Mombasa Road Lusaka road JKIA 2 2 4
29(Muranga road Moi Avenue Ring road Ngara 2 2 4
30{Muranga road Ring road Ngara Thika road 2 3 6
31[Ngara road Museum hill Racecourse Road 2 2 4
32|Ngong road(town bound) [Third Ngong Avenue Fifth Ngong Avenue 1 3 3
33[Ring Road Pumwani Racecourse Road Landhies Road 2 3 6
34|Thika road Muranga road Metro Boundary 2 2 4
35|Valley Road Milimani Road Argwings Kodhek 2 2 4
36| Waiyaki Way Ring Road Westlands Metro Boundary 2 3 6




TABLE 4.3-6 BRIDGE INVENTORY IN STUDY AREA
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519 Kajiado A104 1 Masonry Waterway 24.2 8.3 5 8.3 0 Surface Dressing | Fair
523 Kajiado D523 1 PreStrs Concrete Waterway 16.0 7.8 1 7.2 5 Surface Dressing | Poor
524 Kajiado D523 1 PreStrs Concrete Waterway 30.8 7.8 2 7.2 4.7 Surface Dressing |Poor
525 Kajiado D523 1 PreStrs Concrete Waterway 11.0 8.0 1 7.1 3.9/ Surface Dressing | Poor
526 Kajiado D523 1 PreStrs Concrete Waterway 13.4 7.8 1 7.1 4.4 Surface Dressing |Poor
515 Kajiado E1493 1 PreStrs Concrete Waterway 10.0 4.0 2 4.05 3 Gravel Fair
516 Kajiado E1495 1 PreStrs Concrete Waterway 12.9 7.8 1 7.8 2.9/ Gravel Fair
517 Kajiado E1495 1 Bailey Waterway 21.8 3.4 1 3.7 4.6 Gravel Poor
440 Kiambu A104 1 PreStrs Concrete Pedestrian 4.0 20.0 1 7.5 2.7|Premix
435/ Kiambu A104 1 PreStrs Concrete Railway 35.3 20.0 1 7.5 5.8/ Premix
436 Kiambu A104 1 PreStrs Concrete Road 5.0, 20.0 1 7.5 5.5/ Premix
437 | Kiambu A104 1 PreStrs Concrete Road 34.3 20.0 1 7.5 5.5/ Premix
439 Kiambu A104 1 PreStrs Concrete Pedestrian 4.0 20.0 1 7.5 2.7|Premix
441 Kiambu A104 1 PreStrs Concrete Road 34.3 20.0 1 7.5 5.5/ Premix
442 Kiambu A104 1 PreStrs Concrete Pedestrian 25.0 3.0 1 8.5 5.8/ Premix
438/ Kiambu A104 1 PreStrs Concrete Pedestrian 4.0 20.0 1 7.5 3.7|Premix
432 Kiambu A104 2 PreStrs Concrete Road 40.0 11.6 1 111 4.5 Premix
424 Kiambu A104 2 PreStrs Concrete Road 25.0 4.8 1 12 2.7|Premix
425 Kiambu A104 2 PreStrs Concrete Pedestrian 25.0 25 1 10 5.5/ Premix
426 Kiambu A104 2 PreStrs Concrete Road 34.3 16.6 1 7.5 3.4|Premix
427 Kiambu A104 2 PreStrs Concrete Pedestrian 4.0 20.0 1 9.7 2.7|Premix
428 Kiambu A104 2 PreStrs Concrete Railway 46.00 20.0 1 7.6 5.1/ Premix
429 Kiambu A104 2 PreStrs Concrete Road 33.9 20.0 1 14 5.5/ Premix
431 Kiambu A104 2 PreStrs Concrete Road 4.0 20.0 1 7.5 5.5/ Premix
430/ Kiambu A104 2 PreStrs Concrete Road 34.3 20.0 1 7.5 5.5/ Premix
450/ Kiambu A104 3 PreStrs Concrete Road 4.0 7.0 1 115 2.7|Premix
451 Kiambu A104 3 PreStrs Concrete Road 4.0 12.0 1 115 2.7|Premix
392 Kiambu C63 1 Steel Railway 13.6 5.0 1 7.1 5.7|Surface Dressing
390 Kiambu C63 1 Steel Railway 8.2/ 10.2 1 9.2 5.4|Surface Dressing
391 Kiambu C63 1 PreStrs Concrete Road 20.5 4.0 4 141 5.8/ Surface Dressing
457 | Kiambu C63 2 PreStrs Concrete Road 34.3 20.0 1 7.5 5.5/ Surface Dressing
456 Kiambu C63 3 Masonry Waterway 9.3 6.2 1 6.2 5.7|Surface Dressing
458 Kiambu C63 4|PreStrs Concrete Waterway 9.3 8.5 1 7.9 2 Surface Dressing
394 Kiambu C64 1 Steel Waterway 8.5 7.9 1 7.2 3.5/ Premix
405 Kiambu D403 1 PreStrs Concrete Waterway 7.3 6.7 1 6.1 2 Surface Dressing
399 Kiambu D404 1 Steel Waterway 8.1 8.1 1 8.1 2| Surface Dressing
406 | Kiambu D407 1 Steel Railway 9.3 4.1 1 8.8 4| Premix
407 | Kiambu D407 1 Steel Waterway 9.0 8.2 1 7.8 4| Premix
408 Kiambu D407 2 Steel Waterway 7.6 7.6 1 7.1 2.5/ Premix
414 Kiambu D408 1 Steel Waterway 5.5 6.8 1 6.2 2.8/ Surface Dressing
393 Kiambu D409 2 PreStrs Concrete Pedestrian 28.5 4.5 2 14 5.7|Surface Dressing
460 Kiambu D409 2 PreStrs Concrete Road 41.2 9.2 3 8.1 5.6/ Surface Dressing
409 Kiambu D410 1 Masonry Railway 9.6 5.6 1 7.3 3 Gravel
434 | Kiambu D410 1 PreStrs Concrete Road 5.0, 20.0 1 7.5 5.5/ Surface Dressing
411 Kiambu E426 1 PreStrs Concrete Waterway 4.7 3.6 1 3.1 1.1 Surface Dressing
314 Machakos |A104 1 0.0 0.0 5 0 0 Premix Good
313 Machakos |A104 1 0.0 0.0 3 0 0 Premix Good
284 Machakos |A109 1 0.0 0.0 0 0 0 Premix Good
286 Machakos |A109 1 0.0 0.0 0 0 0 Premix Good
285 Machakos |A109 1 0.0 0.0 0 0 0 Premix Good
272 Machakos |A109 2 0.0 0.0 7 0 0 Premix Fair
271 Machakos |A109 2 0.0 0.0 3 0 0 Premix Fair
275 Machakos |A109 2 0.0 0.0 0 0 0 Premix Fair
274 Machakos |A109 2 0.0 0.0 0 0 0 Premix Fair
273 Machakos |A109 2 0.0 0.0 0 0 0 Premix Fair
287 Machakos |C98 1 0.0 0.0 0 0 0 Premix Good
288 Machakos |C98 1 0.0 0.0 0 0 0 Premix Good
292 Machakos D520 1 0.0 0.0 0 0 0 Gravel Poor
295 Machakos D521 1 0.0 0.0 0 0 0 Gravel Poor
293 Machakos D521 1 0.0 0.0 9 0 0 Gravel Poor
294 Machakos D521 1 0.0 0.0 0 0 0 Gravel Poor
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297 Machakos |D521 1 0.0 0.0 0 0 0|Gravel Poor

296 Machakos |D521 1 0.0 0.0 0 0 0/|Gravel Fair

291 Machakos |E483 1 0.0 0.0 2 0 0|Gravel Good
1877|Thika A2 1 PreStrs Concrete Railway 19.6/ 10.2 3 9.6 5.5/ Premix Fair
1844 Thika A2 1 PreStrs Concrete Pedestrian 45.6 2.4 2 2.2 6.2 Premix Fair
1837|Thika A2 1 PreStrs Concrete Railway 29.0 9.9 3 9.9 5.3/ Premix Good
1876/ Thika A2 1 Steel Waterway 11.6/ 10.3 2 10 5.3/ Premix Fair
1889 Thika A2 2|PreStrs Concrete Road 4.0 19.8 1 9 2.1 Premix Fair
1886 Thika A2 2 PreStrs Concrete Waterway 10.3 8.0 1 8 4/ Premix Fair
1888| Thika A2 2 Steel Waterway 23.4, 20.0 1 9.6 3.5/ Premix Fair
1890 Thika A2 2 PreStrs Concrete Railway 30.9 19.2 1 8.9 6.6 Premix Fair
1891 | Thika A2 2 PreStrs Concrete Railway 19.2| 19.0 1 8.8 6.2 Premix Fair
1887|Thika A2 2 PreStrs Concrete Railway 9.5 184 1 8.6 6.8 Premix Fair
1846 Thika A2 3 PreStrs Concrete Waterway 317 194 1 9.5 5.1/ Premix Excellent
1893| Thika A2 3 PreStrs Concrete Waterway 175/ 184 1 8.9 4.5 Premix Fair
1894 Thika A3 2|PreStrs Concrete Road 53.0 9.2 4 8.2 5.7 |Premix Good
1828| Thika C63 1 PreStrs Concrete Waterway 8.4 7.5 1 7.5 3.5|Surface Dressing | Poor
1879 | Thika C63 3 PreStrs Concrete Waterway 40.7 9.1 2 8.3 4.7 Premix Good
1878 | Thika C63 3|PreStrs Concrete Road 104.0 9.2 4 8.4 5.7 |Premix Good
1861 | Thika C65 1 Steel Waterway 9.2 8.5 1 8.5 2 Surface Dressing | Good
1892 | Thika C67 3|PreStrs Concrete Road 29.5 9.7 1 9 5.5 Premix Fair
1830| Thika D398 2 PreStrs Concrete Waterway 7.8 7.4 1 7.4 3.2|Surface Dressing | Fair
1829| Thika D399 1 Steel Waterway 9.6 4.5 1 4.5 5 Gravel Fair
1859| Thika D399 2 PreStrs Concrete Waterway 15.9 7.6 1 7.6 3/ Surface Dressing | Fair
1880 Thika D424 1 Steel Waterway 30.0 5.4 3 5.4 3.9/ Gravel Fair
1883| Thika D521 1 Steel Waterway 92.7 4.9 9 4.9 4| Gravel Fair
1882| Thika D521 1 Steel Waterway 8.0 4.9 1 4.9 3.9/ Gravel Fair
1884 | Thika D521 2 Steel Waterway 8.1 5.3 1 5.3 1.8 Gravel Fair
1847 Thika E1535 1 PreStrs Concrete Road 325 122 2 11 5.8 Premix Good
1838| Thika E1535 1 Bailey Waterway 18.4 3.9 1 3.85 3.8/ Gravel Poor
1868| Thika E1591 1 Bailey Waterway 30.0 3.2 2 3.2 2.9/ Earth Fair
1848| Thika E1598 1 PreStrs Concrete Waterway 375 8.8 3 8.8 5.3|Surface Dressing | Poor
1840 Thika E503 1 Steel Waterway 18.0 4.3 2 4.3 3.7|Gravel Fair
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APPENDIX 5 PUBLIC TRANSPORT

51 PUBLIC TRANSPORT MODES
5.1.1 Busand Matatu
(1) History
Kenya Bus Service (KBS) started operations in 1934 as a subsidiary of Overseas Motor
Transport Company Ltd. of London (OMT). Thirteen buses on 12 routes served the Nairobi
population, which then amounted to 50,000 and carried 660,000 passengers during the first year.
In 1951 the company was taken over by United Transport Overseas Ltd. (UTO) and in 1966 the
Nairobi City Council acquired 25% of the company’s shares. In the late 1980s the policy
decision of UTO to discontinue operations created a crisis. This was solved when Stagecoach
Ltd. of Scotland took over UTQO’s shares in 1992 and the company was renamed Stagecoach
Kenya Bus. The latest change was in 1998, when Stagecoach sold the company to a group of
Kenyan investors, who changed the company’s name back to Kenya Bus Service (KBS).
Matatu was originally started in 1960s as illegal public transport by private undertaking.
When the matatu system was legalized in 1973, the establishment of new routes was in
principle freely done. Government policy was that it would assist small, hard-working
enterprise to make a living beside the big business represented by a dominant bus company.
Soon, however, syndicates emerged, not to operate matatu but to profit from those who did.
Today, most matatu routes are controlled by loosely composed “associations” who act as self-
appointed “owners” of the route. The vehicles themselves are owned by individual investors,
normally not drivers. Table 5.1-1 shows brief history of public transport in Nairobi.
TABLE 5.1-1 BRIEF HISTORY OF PUBLIC TRANSPORT IN NAIROBI
Year Description
1934 |Kenya Bus Service (KBS) initiated as a subsidiary of Overseas Motor Transport Company Ltd.
Of London (OMT).
1951 |KBS taken over by United Transport Overseas Ltd. Of London (UTO).
1960s |Matatus operated illegally as pirates.
1966 [25% of KBS shares acquired by Nairobi City Council.
1973 |Matatus legalized. Market share insignificant.
1982 |Matatus Vehicle Owners Association formed.
1986 |Limited commuter rail service started.
1988 |National Youth Service (NYS) starts bus operations
1989 |Matatus Vehicle Owners Association dissolved.
1992 |Establishment of Nyayo Bus Service Corporation (NBSC).
UTO shares in KBS taken over by Stagecoach of Scotland.
1995 |Stagecoach Kenya Bus formed.
1997 |Liquidation of Nyayo Bus Service Corporation
1998 |Stagecoach KBS market share down to 50%. Stagecoach KBS fare increase and staff reduction.
Stagecoach KBS sold the company to a group of Kenyan investors.
Company’s name changed back to Kenya Bus Service (KBS)
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Source: Nairobi Long Term Transport Study
(2) Operational Characteristics (and Fares)
There are 175 routes (50 bus routes and 125 matatu routes) and a fleet of 12,376 buses and
matatus. Of this fleet number, approximately 12,000 are matatus and 78% of them are small,
14-seater matatus, which are main contributors of the traffic congestion in Nairobi. Total daily
passengers of bus and matatu are approximately 830,000.

KBS is a private company that had some 266 large buses (61 seated passengers) on fixed
routes and time tables in 2003. Most routes they operate on are radial, passing through the
city center. This reduces the need for passenger transfers and provides a competitive
advantage over the matatus, which are permitted only to enter the city center along main
peripheral roads.

KBS split the companies into two: KBS and Bus Truck Company. KBS now offers two
services: Express service (new buses) which is for inter city transport, mainly to Western
Kenya; and the Metro Shuttle minibus that serves the high/medium income levels in Nairobi.
The Bus Truck Company offers city transport, and is now the main competitor with matatus.
(See Photo 5.1-1)

Matatu mostly operates on the same routes as Kenya Bus Service, but without timetables.
They are of two main types: the 14- and 25-seater vehicles. On some routes such as north-
south routes, they compete among themselves. (See Photo 5.1-2)

There is no fixed fare system for the matatu. Matatu fares depend on the time of the day and
the weather conditions. The fares were higher during peak hours, late at night and during bad
weathers until a few years ago. Nowadays, the fare sometimes is lower during peak hours due
to the many competitors to the matatu business. But fares are still high late at night and during
bad weathers.

Matatu largely ignores official bus stops especially in peak hours. They depart from the
terminal only when fully occupied and generally drive non-stop to the final destination. In
off-peak periods, drivers try to pick up as many passengers as possible on the way, which
leads to erratic driving and stopping behavior. During congested periods, traffic rules are
often ignored (e.g. they use the road shoulders or lanes for opposing traffic to by-pass traffic
jams).
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PHOTO 5.1-3 TUK TUK WAITING PASSENGERS AT KENYATTA AVE./KIMATHI LANE
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PHOTO 5.1-4 CYCLE TAXI IN THIKA
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PHOTO 5.1-5 FIVE-THIRTY COMMUTER TRAIN BOUND FOR THIKA
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5.1.2 Air Transport

The trends of annual air passengers and air freight of Nairobi International Airport from 1997
to 2002 are shown in Figures 5.1-9 and Table 5.1-2. Air passengers and air freight in 2002
reached approximately 3 million and 170 tons, respectively. Annual growth rates of air
passengers and air freight are 3.7% and 17.0%, respectively. The trend of air freight is more
remarkable than that of air passenger.
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O Arrivals
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Year

No. of passangers (000)

FIGURE 5.1-9 AIR PASSENGER TREND

TABLE 5.1-2 TREND OF AIR PASSENGER AND AIR FREIGHT

(Unit: passengers - 000 No.)

1997 1998 1999 2000 2001 2002
Arrivals 1275 1087 1248 1376 1383 1458
Departures 1022 1051 1205 1358 1399 1472
In transit 254 211 215 211 187 127
Total 2551 2350 2668 2945 2968 3057

(Unit: 000 tonnes)

1997 1998 1999 2000 2001 2002
Cargo: Unloaded 28521 39538 31183 37918 40161 45419
Loaded 47169 76747 94369 101702 98986 123385
Mail: Unloaded 1108 911 734 728 292 96
Loaded 435 479 335 296 173 109
Total 77232 117674 126621 140643 139612 169009
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5.2 MODE INTERCHANGE AREA

One of the disadvantages of public transport modes is the transfer to other modes. The
transfer, which generates at mode interchange areas such as railway stations and bus terminals,
force such inconvenience as waiting time and walking between modes; therefore, one of the
most important issues to improve the public transport system is the development of smooth
transfer at mode interchange areas.

Nairobi Railway Station and Bus Truck terminal in the city center are the typical mode
interchange areas in the Nairobi Metropolitan Area (See Photo 5.2-1).

The Nairobi Railway Station is the central railway station in the capital of Kenya and there is
enough space for the station plaza. However, the station plaza is occupied only as matatus
terminal. It is not effectively used as a mode interchange area.

The Bus Truck terminal in the city center is well developed as a mode interchange area;
however, heavy traffic congestion is observed at the terminal’s narrow entrance and exit
points. There are also many matatu terminals around this terminal (See Photo 5.2-1). The
location of the five studied town is shown in Photo 5.2-2.

PHOTO 5.2-1 NAIROBI RAILWAY STATION
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APPENDIX 6 TRAFFIC MANAGEMENT
6.1 TRAFFIC MANAGEMENT ADMINISTRATION

It is important to maintain the urban environment by improving urban transport. However, to

keep the smooth traffic flow by optimizing the use of the road infrastructure in the city centre

of Nairobi is difficult due to the increasing volume of traffic and limited expansion of

transport infrastructure. The most effective measures to cope with this situation are traffic

management, such as traffic signal control and car parking policies.

Table 6.1-1 shows the matrix between the types of traffic management and related

administrations. For example, the traffic safety education involves many agencies and

organizations. However, the actual activities such as traffic safety campaign are being done

individually. If these campaigns are conducted based on the comprehensive programme, it

will create a much greater impact to the public. And it is obvious that the role of the local

governments is wide in terms of the traffic management.

TABLE 6.1-1 TRAFFIC MANAGEMENT ADMINISTRATION

Ministry of

ini Council Traffic Police i
Ministry of Ministry of | Ministry of | Education, Private
Items Roads & ith . Stakeholders
Public Works| Transport Healt Science & | Najrobi City |Other Towns| Nairobi City [Other Towns (KERSA)
Technology
Traffic Management
Policy o
Traffic Laws and
Regulations o o o
Traffic Signal o
Traffic Management
System such as One- O O
way System
Traffic Signage (@) (@) (@) O O
Road Marking O O O (@) O
Car Parking Control (@) (@] O
Road Traffic Safety (@) O (@] (@] (@] (@] (@) (@] O
Note
1. Private Stakeholders: Public Transport Operators, Business Associations and Private Sectors, etc.
2. : Contribute to the process but not responsible in regulation and implementation
3. Road Traffic Safety includes Traffic Accident Data Collection & Processing and Traffic Safety Campaign & Education
4. KERSA: Kenya Private Sector Advocacy Group
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6.2 TRAFFIC SAFETY ANALYSIS REGULATION

Figure 6.2-7 shows the comparison of number of accidents before (2003) and after (2004)
matatu regulation started in February 2004. The comparison period is five months from
February to June in 2003 and 2004; the graph on the left shows the nationwide figures and the
one on the right shows the figures for Nairobi.

These graphs show that traffic accidents in whole of Kenya drastically decreased; on the other
hand, traffic accidents in Nairobi did not much changed. This could mean that the maximum
driving speed regulation of 80 km/hr has more effect to the intercity routes.

Figure 6.2-3 shows the vehicle involvement before and after matatu regulation in Nairobi.
The number of matatu-involving accidents decreased because of the matatu regulation;
however, the number of accidents involving private cars increased. This shows that it is
necessary to introduce more drastic traffic safety measures into Nairobi.
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APPENDIX 7 ORGANIZATION
7.1 INSTITUTIONAL STRUCTURE AND FUNCTIONS
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FIGURE 7.1-1 RELATIONSHIP OF MAIN PLAYERS AND FLOWS OF MAJOR FUNDS IN
ROAD SECTOR

7.2

721
(1)

MRPW

ROAD SECTOR ADMINISTRATION

The Ministry of Road and Public Works (MRPW) and the Roads Department (RD)

In March 2004, MRPW succeeded the road sector responsibilities as the key central

government agency for road maintenance, rehabilitation and construction of national trunk

roads after the governmental restructuring.

MRPW is in nature a governmental road engineering implementing agency. Currently,

MRPW consists of two systems: one is the service supporting system under the Central

Services Departments and the other is road business system mainly under RD with the

Mechanical and Transport Department (MTD).
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(2)

RD is the largest department in MRPW which accounts for approximately 80% of the total
turnover of the Ministry. MTD, with 294 staff, mainly provides maintenance plant and equipment
through its organizational system in provinces and districts: the Provincial Mechanical Engineer
and District Mechanical Engineer are in charge of workshop and of maintenance of all the plant
and equipment at the provincial and district levels. The level of services seems very poor in terms
of both the availability and utilization of equipment. Currently the MRPW is carrying out an
institutional reform programme including the reform of MTD.

The main responsibilities and core businesses of the road business system are as following:

e Ensure cost effective designs for roads, bridge, airports, aerodromes and other civil
engineering structures;

e Ensure quality control during construction, maintenance and rehabilitation of all
works

e Avail reliable vehicle, plant and equipment;

o Develop and improve mechanical workshops to serve as plant pools and inspection
centres for vehicle road worthiness;

e Maintain existing main road network in the country;

o Develop and effectively manage sufficiently robust road system that will require
minimum maintenance; and

e Use of machinery and labor intensive techniques to promote employment and income
earnings.

RD

RD is headed by Chief Engineer who reports to the Permanent Secretary (PS) through an
Engineer-in-Chief (EIC). RD is responsible for planning, design, construction, improvement,
operation and maintenance of the classified road in Kenya. RD has four branches namely
Planning, Development, Maintenance and Technical Administration. All of them are headed
by Principal Superintending Engineers (PSE) who report to the Chief Engineer. Within the
branches, there are 7 units which are headed by a Chief Superintending Engineers (CSE).

Following the establishment of the KRB, functions of RD mainly cover the management of
classes A, B and C of road network. These functions include the development (planning,
design and construction), operation and maintenance of the classified road network. The
functions of RD including its units are described briefly in Table 7.2-1.
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TABLE 7.2-1 THE FUNCTIONS OF RD AND ITS UNITS
No Units Functions
01 | Planning 01 Overall planning and programming of long and short term road projects.

02 Monitoring on-going projects/ programs and preparing appropriate reports.

03 Review and analysis of national road policy for efficient utilization of existing
infrastructure.

04 Liaison with government ministries, organisations and development partners on
planning and implementation of road projects.

05 Providing policy and planning guidance on roads.

06 Ensuring that environmental and social concerns are integrated in road works.

07 Ensuring routine maintenance of roads is carried out in a manner benign to road
development.

08 Formulation and preparation of environmental manuals, standards and guidelines
for the road sector.

09 Providing policy and planning guidelines for road programs.

10 Co-ordination of extra-ordinary activities such as emergency road repairs and
disaster responses, and liaison with other GOK departments, NGO’s and other
agencies on environmental and social programmes.

02 | Design 01 Survey, design and tender documentation for road projects.

02 Formulation and preparation of standards and design manuals.

03 Dealing with matters related to road reserves and control of access to all classified
roads.

04 Management of drawing office and survey unit.

05 Maintaining the register of road engineering consultants and contractors.

06 Liaison with the road design consultants, materials branch and other organizations
and agencies on matters related to road design.

03 | Bridge 01 The design of bridges, updating of bridge design manuals and specifications,
preparation and sustenance of bridge inventory and condition survey.

02 Supervision of construction and maintenance of bridges.

03 Preparation of bridge programs, budget and progress reports.

04 | Construction 01 Administration of road works contracts both major improvements and
rehabilitation of roads.

02 Preparation of estimates and contract documents for resealing and recarpeting of
classified bitumen roads.

03 Preparation of monthly and quarterly reports.

04 Liaison with donors on all donor funded construction projects.

05 Liaison with government departments for smooth running of projects.

06 Processing of contractor’s and consultant’s payments.

05 | Maintenance 01 Maintenance of all class A, B and C classified roads (paved and unpaved).

02 Overall planning, budgeting and co-ordination of the activities of the maintenance
(A, B and C roads).

03 Setting objectives and monitoring the performance on the maintenance of A, B and
C roads.

04 Preparation of estimates and contract documents for small scale maintenance
contracts.

05 Coordinating Donor/ GOK funding allocation for Road 2000 Program.

06 Promoting strategic objectives of Road 2000 Program.

07 Liaison with GOK ministries and departments, other organizations and agencies on
feeder roads.

06 | Technical 01 General administration and supervision of cleanliness in the department.
Administration

02 Coordination of accident reports and briefs.

03 Liaison with relevant government ministries, departments, organizations agencies
(including donors) for professional and technical training for officers in the
department.
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7.2.2
(1)

04 Overall coordination of Parliamentary questions.

05 Coordination of axle load enforcement.

06 Coordination of personnel (including staff disciplinary) and supplier matters in the
department.

07 Coordination of the management information system.

08 Attending ministerial advisory.

07 | Technical 01 Ensure that all projects are being implemented as per signed contracts.
Compliance

02 Check evaluation of claims by Chief Project Engineers before they are forwarded
to Principal Supt. Engineer (Development).

03 Check tender documents to ensure they are complete in all aspects.

04 Check quality and quantity of work done by direct labor units to ensure there is
value for money.

05 Ensure that programmes approved by District Roads Committees are followed and
that there is value for money for the works that are executed by District Roads

Engineers.

RD’s Provincial road maintenance organization operates through a number of in-house
“resealing” or “strategic maintenance units” based either at PWOs or in road camps around
the country. These units were initially set up to look after all aspects of paved road
maintenance but now are so run down they do little more than basic patching or “emergency”
maintenance. Much of the work done by these units is of poor quality.

RD has about 3,152 staff, of which 187 are in engineer posts, either in HQ, provinces or
districts. This is translated allocation of one engineer for about every 340 km of classified
network in the country, which is close to the optimum recommended by the World Bank (one
engineer per 400 km).

Despite the good skill levels of many RD staff, it seems that the current institutional
environment which is characterized by lack of accountability and poor management structures
prevents their potential from full realization. Senior staff at HQ and in the provinces are well
trained and highly experienced. In the districts many engineers are degree or diploma holders
trying to build up experience for eventual registration with IEK, and most of them have been
benefited from training delivered under programs such as MRP and now increasing Roads
2000.

Kenya Roads Board (KRB)

Overview

The establishment of the KRB in 1999 is a significant event in the Kenya’s road sector. It is
not only to prove a progress in institutional reform in the sector and to try to create an
efficient and accountable organization for managing the RMLF, but also to build an institute
to coordinate all the relating central and local governmental organizations in road
infrastructure maintenance and development. The mandate of coordination given to KRB,
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(2)

despite this function has not been effectively utilized for some reasons, created a new
relationship structure in history of the Kenya’s road sector development.

Figure 7.2-2 shows institutional structure of road sector. KRB is responsible to the Minister of
the MRPW, not to the MRPW itself. KRB is completely distinct organization from RD and is
an autonomous organization administered by its Board of directors. Under KRB there are
three road agencies of RD, DRCs and KWS, and RD’s sub-agencies consist of UDD with 42
Municipal Councils and 58 Town Councils, Nairobi City Council (CCN) and 4 large
Municipal Councils. Through these agencies KRB keeps relationships with almost all the
central and local governmental organizations relating to the road sector, e.g. relations with the
MRPW through RD, relations with the MOLG through UDD, relations with the MENR
through KWS, and relations with local authorities through DRCs. The Board members of
KRB include five permanent secretaries from the MRPW, MOLG, MOT, MOF (Ministry of
Finance), and MOFA (Ministry of Foreign Affairs). Other members of the Board are
described in (3) of this Section. KRB has built up and been keeping a close relationship with
similar organizations in the Southern Saharan African countries through the Southern Saharan
African Transport Program (SSATP) of the World Bank and the African Road Maintenance
Fund Association.

KRB’s Establishment: the Result of Road Sector Reform

Figure 7.2-1 shows that the historical flow of the establishment of KRB originated from
SSATP which took almost 10 years from birth of original idea of building a road fund to the
establishment and operation of the fund management organization, KRB. KRB is a product of
the road sector reform in Kenya. This reform has been facilitated by the international donors,
particularly by the World Bank.

89 (90 |91 |92 |93 |94 |95 |9 (97 |98 |99 |00 |O1 02

SSATP]: road maintenance initiative, and policy reform (the DNA of KRB)
[Seminar]: milestone of institutional reform (original idea of KRB creating)
RMLF| indirect cause for KRB

IRoad Sec Institution Study] direct cause of KRB setting

KRB Act [legal procedure
creation

Recruitment of Executive Director

Fully operation

FIGURE 7.2-1 ROAD OF KRB ESTABLISHMENT
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®3)

(4)

Organizational Structure (See Figure 7.2-2)

KRB is not an executing agency which has direct responsibility for RMLF. This is potentially
the strongest arrangement for fund management. In addition to the five members of the
permanent secretaries of the Ministries, user side has five representatives on the Board from
Automobile Association of Kenya (AAK), Association of Tour Operations, Kenyan
Association of Manufacturers, Kenya Transport Association, and League of Women \oters.
Furthermore, there are three other private sector representatives: Institution of Engineers of
Kenya, and Institute of Surveyors of Kenya, and Institute of Certified Public Accountants of
Kenya.

A bigger representation from the private sector is materialized by deliberation to secure
autonomy of KRB from the central Government, to reflect stake-holders’ voice in the
management of the road network, and to facilitate introduction of a businesslike manner in
management of road. The business like management is indeed one of the most valuable
recommendations from the Road Sector Institutional Study in the 1995-1998.

The Board is also required to advise a wide range of road-related policies to the Minister of
MRPW. The Minister has a power to change the organization which has the representation in
the Board of KRB by the gazetted order, and has recently replaced the Chamber of Commerce
and the National Farmers Union by the Kenya Association of Manufacturers and the League
of Women \oters. Appointments of the Board members from the representing private sector
organizations are made by the Minister. Service period of the members is a fixed three-year
term which is extendable for one further term. The current Board was inaugurated in
September 2003. The chairperson is appointed by the President from the private sector Board
members. The Executive Director is appointed by the Board in consultation with the Minister.

KRB is the best-resourced organization, in terms of both financial and human resources, in
the road sector and has been fully operational with complementing secretariat staffs only for
just over two years. The professional staffs are well motivated, qualified and experienced.

Functions and Business Process

Based on the KRB Act, the core functions undertaken by KRB are four which are summarized
as followings:

Management Functions of the Funds

e Manage the funds derived from the fuel levy and any other funds that may accrue to
it.

o Determine the allocation of the funds required by road agencies for the maintenance,
rehabilitation and development of the road network.
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Coordination Functions of Policy

e Coordinate the implementation of all policies relating to the projects of the road
network.

Monitoring Functions of Road Agencies Activities

e Monitor and evaluate the operations or activities undertaken by road agencies in the
development, rehabilitation and maintenance of roads by means of technical,
financial and performance audit with a view to achieving efficiency, cost
effectiveness and safe.

e Monitor all procurements for road works or other associated works in accordance
with the guidelines and criteria set out by KRB.

Recommendations Functions to the Government

e Recommend to the Government appropriate levels of road user charges, fines,
penalties, levies or any sums required to be collected under the RMLF;

e Advise the Minister on studies necessary for road development and improvement, on
specifications, design standards and classification of roads, on types, sizes and usage
of vehicles on roads and the laden and axle load limits for protecting roads from
damage, and on how to implement efficiently and effectively road maintenance; and
on training of human resources.

One of the most important functions in KRB is to prepare, review and approve the Annual
Public Road Programmes (APRP). The APRP is a key step for KRB towards a scientific
management of the funds, which is internationally a fundamental document for a fund
organization to manage its funds. The process of the APRP preparation is shown in Figure
7.2-3.

The APRP is the basis for disbursement of the funds to local agencies, and is also the basis on
which the activities of road agencies are evaluated. KRB requires its road agencies to prepare
their annual road works programme for submission to the Board at least 6 months before the
commencement of every fiscal year. These annual road works programs are analysed by the
Board, and once acceptable all the work programs are consolidated to form the final APRP.
KRB has prepared and circulated draft guidelines among road agencies for better program
preparation in line with the direction of fund utilization. The guidelines include following 5
criteria:

- Road maintenance selection prioritization criteria for road classes A, B, C, and for
urban roads,

- Limitations for overheads, material purchase, equipment repair and maintenance,
office operations and training,

- Preparation of annual work plan for routine maintenance activities,

- Preparation of an activity list of routine and periodic maintenance, and

- Compliance with the procedures regulated by the Board.
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July  Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun
KRB advised RAs of funding ceilings for following FY

_As forward draft ARWP to KRB
_ KRB and RAs agree on ARWP

- KRB prepares a draft APRP to Board for approval
RAs: Road Agencies - Board approves and to Minister
ARWP: Annual Road Works Programme - Approved APRP to Treasury

FIGURE 7.2-3 APRP PROCESS

The APRP for the fiscal year 2003 - 2004 had been approved by the Board and covers
projections for the fiscal years 2004 - 2005 and 2005 - 2006 in the time of February 2004.

7.2.3  Other Players

(1) MOLG and UDD
The MOLG was established in 1963 to oversee the operations of Local Authorities, under the
Local Government Act, CAP 265 of the Laws of Kenya and over 30 other statutes. The
MOLG facilitates the operations of all 175 local authorities through the creation of an
appropriate legal framework. The other statutes that guide the operation of the Ministry and
local authorities are summed up into Table 7.2-2.
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TABLE 7.2-2 MAIN STATUTES GUIDING THE MOLG OPERATIONS

Area Contents CAP No.

Administrative 01 Limitation of Action Act CAP 022
02 Public Authorities Limitation Act CAP 039
03 Local Government Act CAP 265
04 Registration of Titles Act CAP 281
05 Registration of Documents Act CAP 285

Social 01 Housing Act CAP 117
02 Education Act CAP 211
03 Public Health Act CAP 242
04 Land Group Representatives Act CAP 287
05 Registered Land Act CAP 300
06 Land Control Act CAP 302
07 Wildlife Conservation and Management Act CAP 376
08 Environmental Management and Coordination Act of 2000
09 Children Act of 2001
10 Water Act of 2002
11 Community Service Orders Act of 1998

Economic 01 Valuation of Rating Act CAP 266
02 Rating Act CAP 267
03 Local Government Loans Act CAP 270
04 Local Authorities Provident Fund Act CAP 272
05 Local Authorities Recovery of Possessions of Property Act
06 Land Adjudication Act CAP 284
07 Physical Planning Act CAP 286
08 Trust Land Act CAP 288
09 Land Acquisition Act CAP 295
10 Agriculture Act CAP 368
11 Exchequer and Audit Act CAP412
12 Trade Licensing Act
13 Local Authorities Transfer Fund Act of 1998

Transport 01 Roads and Roads of Access Act CAP 399
02 Traffic Act CAP 403
03 Transport Licensing Act CAP 404
04 Streets Adoption Act CAP 406
05 Kenya Roads board Act of 1999

MOLG has two core departments and is supported by various sections under the

administration department. The two core departments are UDD and Department of Local
Authorities Inspectorate (DLAI). UDD is the sub-agency of KRB under RD as the KRB’s
road agency. Table 7.2-3 shows organisation of MOLG.

The Presidential Circular No. 3 of July 2003 spells out the following responsibilities of

MOLG:

e Local government sector policies,
e By-laws for local authorities,
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e Support for capacity building for local authorities,
o Local authorities loan authority,

e Local authorities provident fund,

o Local authorities superannuation fund, and

o Local authorities transfer fund.

Based on this mandate the following functions are performed by the MOLG:

e Formulation, harmonisation and implementation of policies in the local government
sector;

e Provision of physical and financial management and the regulatory framework for
local authorities;

e Guiding and supporting local authorities in service delivery;

e Guiding local authorities on issues of planning and development through formulation
and support in the implementation of development policies, strategies and
programmes;

o Development and implementation of effective institutional, administrative and legal
framework for operation of local authorities; and

e Spearheading local government sector reforms.

TABLE 7.2-3 ORGANIZATION OF MOLG

No. Name of Department or Section Technical Support Total
Staff Staff

01 | City Engineer Department 2 25 27
Staff working in Department itself

02 | Deputy City Engineer 1 5 6
Staff working for City Engineer

03 | Assistant City Engineer 1 1
Staff working for Design

04 | Assistant City Engineer 5 5 10
Staff working for operation and services

05 | Chief Assistance Engineer 1 1
Operation and Services

06 | Chief Assistance Engineer 135 343 478
Implementation

07 | Chief Assistance Engineer 8 7 15
Roads

08 | Chief Assistance Engineer 38 67 105
Transport Unit

09 | Chief Assistance Engineer 6 4 10
Estate and Development

10 | Principal Land Surveyor 9 21 30
Engineering survey
Sub-total 206 477 683

11 | Other sections 969
Total 1652

One of the core functions of MOLG is to carry out public infrastructure development and
maintenance projects. In 1990s MOLG commissioned two major projects to solve urban
transportation issues in the country. The first was the Kenya Urban Transport Infrastructure
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)

Project (KUTIP) of which objectives were four folds: to expand the capacity of congested
main traffic arteries, improve travel conditions for pedestrians and cyclists, reduce road
accidents, and encourage a more efficient NMT system in major urban areas. The second was
the Nairobi Long-Term Transport Study (1999) of which objectives were to establish a
long-term strategic plan for the development of urban transport in Nairobi and prepare
short-term and medium term programmes for the implementation of related projects. Under
KUTIP several sub-studies were carried out to provide guidelines for investment decisions in

various major urban areas.

CCN and CED

Nairobi is the capital city of Kenya accommodating its Central Government entity. Nairobi
is also one of Africa’s most important centers for commerce, industry, and tourism.
Nairobi’s transport and communication networks have been developed to link the cities of the
nearby countries. Inter-continental and international air links have been established through
Nairobi’s airport and in coordination with east African regional roads and rail routes they
have made Nairobi the region’s most important transport center for all modes.

Presently the key powers relating to the road sector management, including access to an
adequate revenue base, setting priorities and authorizing expenditure on transport
infrastructure, as well as regulatory measures and their enforcement, are largely controlled by
national institutions, mainly the MOLG, KRB and MRPW. This is in part a reflection of the
political structure of government in Kenya. Although the national strategy envisions a shift of
responsibility for urban transport to the City, CCN is not ready to receive it considering that it
has been suffering from overstaffing which hinders proper allocation of budget for their
services. For example, about 90% of the road maintenance funds in Nairobi were disbursed
for wages and only 10% were spent on works directly.

CCN has 10 departments, each with several sections, and with broader bases of skills than
many national institutions. CCN has a City Engineer’s Department (CED), which could be a
trustworthy organization delivering sufficient services, if it was vested adequate authority and
resources. Since the members of the City Council are elected, the Council is accountable to
the urban constituency. The residents expect better service and tend to complain the City
Council, and specifically the CED. Based on the survey by the Team, CED has 1,652 staff in
total, and 10 main units.

CCN has a road network of approximately 1,500 km including non-adopted and private roads.
The road network is divided into four categories for purposes of administration as detailed in
the Table 7.2-4.
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TABLE 7.2-4 ROAD NETWORK IN CCN"

®3)

Description Paved (km) unpaved (km) Total (km)
Classified ? 265 Nil 265
Adopted ¥ 665 85 750
Non-adopted * Nil 465 465
Private 20 Nil 20
950 550 1,500
Note: 1) Length of Road Network is different from city road list of CCN because non-adopted and private

roads are included.
2) Classified: public roads that are part of national road network and are administrated by MRPW.
3) Adopted: public roads that conform to CAP 406 (Street Adoptions Act) and are administrated by
CCN.
4) Non-adopted: public roads but they are not conform to CAP 406 and are administrated by CCN.
Source: CCN Report to KRB, Roads Sector Liaison meeting, Feb, 2004, Annex 111-2, P1.

Currently only 60% is in a good condition while the remainder is at various stages of
deterioration. The mandate of CCN regarding the road sector includes, but is not limited to,
the development, rehabilitation and maintenance (both routine and periodic) adopted and
non-adopted roads. Past inadequate allocation of funds by CCN for road maintenance has led
to inadequate, delayed and sometimes no maintenance of the city roads which has resulted in
the current unsatisfactory road conditions.

Kenya Wildlife Service (KWS) and Forest Department (FD)

Both KWS and FD have extensive road networks that they maintain using their own resources.
In addition there are some classified roads that provide access to parks and reserves, some of
which are through routes, that are the responsibility of MRPW, but which are maintained by
KWS on behalf of MRPW. KWS is specified as a road agency under the KRB Act, but FD is
left un-specified.

There are a total of 59 parks and reserves in Kenya. Among them, however, only the 25 parks
are directly managed by KWS. The remaining 34 game reserves are managed by county
councils. Most of the parks and the reserves are accessed from the classified road network,
but some roads within the parks are also classified and a small number of them are through
routes used by non-park traffic. To deal with the situation KWS has in-house capability of
road maintenance. Most of these classified roads mentioned above are maintained by KWS
under agreement with MRPW, at least within the park boundaries and some cases where the
roads form the principal access route to park gates. Only the access road to Nairobi National
Park is paved, all the other access roads are gravel or earth. The roads in the parks are
maintained in reasonable condition with about 60% being in good to fair condition and the
remainder needing some form of rehabilitation. The classified roads serving parks and
reserves account for about 10% of the total length of the classified road network.
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KWS has its own road maintenance organization which is relatively well resourced having
benefited from investments under various projects supported by international aid agencies
such as the Protected Areas and Wildlife Service (PAWS) project, which was financed by WB
and other financing from JICA. And being as a statutory corporation relatively unfettered
from government procurement and accounting procedures, KWS is able to operate more
flexibly and efficiently hiring professional staffs on reasonable salaries and applying business
management principles.

FD has a network of access, feeder and plantation roads used for the management of forest
resources that extends 6,800 km which is maintained using its own force account units.

The Forest Act, CAP 385, is the principal legislation for the conservation, management, and
utilization of forests and forest products. FD is in charge of conservation, management, and
utilization of forests and forest products. Besides FD, the other major institution in this field is
the Kenya Forestry Research Institute.

7.3 PUBLIC TRANSPORT ADMINISTRATION
7.3.1  The Ministry of Transport (MOT)
MOT is in charge of the following organizations:
o Kenya Meteorological Department which provides free public weather information,
e Motor Vehicle Inspection Unit which ensures road worthiness of vehicles on Kenya’s
roads, and
e Transport Licensing Board (TLB) which allocates public service routes to operate on.
MOT is also responsible for overseeing smoother operations of the following transport service
related state corporations:
o Kenya Civil Aviation Authority (KCAA),
o Kenya Airport Authority (KAA),
o Kenya Ports Authority (KPA),
o Kenya Ferry Services,
o Kenya Railway Corporation (KR), and
o Kenya National Shipping Line.
In terms of transport policy making and transport management, a major department is the
Transport Division. This division consists of three officers with support staff like secretaries
and office assistants. The division oversees the functions of TLB and Motor Vehicle
Inspection Unit. It interfaces MOT with these technical organizations in addition to advising
the Permanent Secretary on policy issues affecting the two organizations. The Transport
Division also liaises the Registrar of the Motor Vehicle which administratively falls under
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7.3.2
(1)

(2)

7.3.3

Kenya Revenue Authority currently. The core business in this division is road safety matters
including legislation, inspection and licensing of motor vehicles, and is policy formulation
and coordination.

Traffic Management Administration

Overview

Urban transport management generally represents a combination of policies, practices and
measures which are specially deliberated and implemented for a particular urban area in a
coherent, comprehensive and consistent manner. In general, the following are the purpose and
objectives of traffic management efforts:

o To maximize the efficient utilization of the existing transport system through various
low- and medium-cost capital improvement coupled with focused operational
practices, and

e To apply the above to ensure normal transport operations in the event.

As stated before, in the traffic management and services (management is actually a sort of
service field) sector, unfortunately, there is no core institution like the KRB to play a
coordinative role. Therefore, the structure in this field could not take on a close relationship
model, and it is actually just a fragmented structure model.

CCN-Transport Unit (TU) under CED

TU, which is a large section under the CED with 105 staff in 2004, is mainly in charge of
Nairobi traffic management. Based on the survey and other studies, roles of the TU have not
been played efficiently and effectively, because of its insufficient capabilities, financial
shortage and other miscellaneous reasons. TU could represent CCN'’s interest and provide
technical support concerning traffic forecasting, demand management, transport corridor
planning, road reserve usage, and safety issues.

Road Safety Administration

Kenya has a fine legal framework for road safety with an updated Traffic Law, a simple but to
basically reliable accident data recording system, and Traffic Police. Also the licensing
systems and insurance systems have solid bases but they indeed have to be streamlined and
improved.

The underlying reason for the gradually deteriorating road safety is lack of political priority,
which hampers proper funding and consequently impedes development of technical
competencies and capabilities with the end result of improper implementation of specifically
targeted and focused road safety countermeasures. This results in an in-cohesive road safety
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operational environment, where the main stakeholders act based on individual knowledge and
personal experience, and drive — rather than on sound technical and systematic approaches
and coherent policies.

As mentioned above there are a lot of organizations to be in charge of road safety
management. In policy-wide road safety is under MOT, and engineering implementation is
under MRPW. Data collection, vehicle inspection and enforcement are in the hands of the
Traffic Police, which is under the Ministry of Interior Security. The licensing is under TLB,
and emergency services are under the Ministry of Health. When so many different ministries
and agencies are involved in one area, coordination and especially cooperation are essential.
During the latest road safety program in the 1980s the National Road Safety Council (NRSC)
was established to ensure these and to prepare annual action plans, but NRSC is inactive. As a
result no annual action plan is prepared.

Existing cooperation among the agencies and ministries is inadequate. As a consequence the
road safety works are scattered and in-cohesive. In order to improve this situation the MOT
has introduced a Bill of Act to Parliament to amend the traffic act by establishing a Kenya
Road Safety Agency (KRSA) operating under the autonomous scope with a board consisting
of members both from the public and the private sectors which is similar to KRB.

The Traffic Police collects all accident data for the purpose of legal prosecution and/ or
insurance claims. The accident data is processed through a P41 form to the Traffic Police
headquarters on a regular basis enabling the Police to have good accident data. The accident
statistics are forwarded also to MRPW.

Kenya vehicle inspection operates under the Kenya Police Department. They inspect a total of
about 120,000 vehicles annually. They have 17 inspection centers. Among them the Nairobi
center is the largest and best equipped.

As poor vehicle conditions especially among commercial vehicles and matatus resulted in
larger number of accidents, the vehicle inspection needs to be upgraded in terms of technical
competencies and capabilities, and most importantly to be connected to enforcement.
Vehicle inspection has been suggested privatised by several stakeholders in order to upgrade
the facilities, to minimize financial leakage, to ensure autonomy from corruption, and to
create a better reputation through higher integrity.
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7.3.4
(1)

The Traffic Police is enforcing the traffic law. In 2001 the Police processed 338,000 cases to
the Magistrates. The Traffic Police has 1,474 Police officers throughout the country.
Although enforcement seems strong, it is random and arbitrary.

The Kenyatta National Hospital and the Traffic Police together with stakeholders from private
sector which include the insurance agencies and the Automobile Association have arranged a
campaign every December for three consecutive years. They receive sponsorship from private
companies.

Annual Action Plans (AAP) of road safety for Kenya is not being developed. AAPs are a
valuable tool for target specific interventions in a coordinated and comprehensive manner.

The linkages between the Traffic Police and traffic safety related organizations such as the
road safety sections in MRPW, DRC, and CCN and large municipality Councils have to
strengthen. Since the Traffic Police holds valid data being processed manually which are
available and directly useful for these organizations.

It is essential to strengthen cooperation among the stakeholders not only for them to perform
their duties properly but also to improve road safety operational environment as it cross
through different Ministries and to create larger and positive impacts on road safety in
national, district and urban areas.

Public Transport Service Suppliers

Public Bus

The Nairobi public transport system, apart from some limited commuter rail operations,
entirely consists of road-based services, which are fully private. In addition, the system
operates virtually under the laisser-faire (non-interference) principal. There is little or no
government control of, or even influence on such crucial elements as route structure,
operational practices, timetables and fares. The system basically consists of two completely
different sub-systems of Kenya Bus Services (KBS) and matatus, which compete on the same
routes with new entrants (privately owned large buses).

KBS is a private company that has some 277 large buses with capacity of 110 passengers each
on fixed routes and schedules in 2001. Most routes it operates on are radial, passing through
the City center. This reduces the need for passenger transfers and provides a competitive
advantage over the matatus, which are permitted to enter the City center with the limitation
only to some specific peripheral roads.
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KBS started operations in 1934 as a subsidiary of Overseas Motor Transport Company, Ltd.
of London (OMT). The company was taken over by United Transport Overseas Ltd. (UTO) in
1951. The policy decision of UTO in the late 1980s to discontinue operation created a crisis
which was solved when Stagecoach Ltd. of Scotland took over UTQ’s shares in 1992 and the
company was renamed Stagecoach Kenya Bus.

The ownership of the KBS Company has changed hands many times. In 1988 Stagecoach
sold the company to a group of Kenyan investors, who changed the company’s name back to
Kenya Bus Services. At present KBS offers four services. Among them the Bus Track service
offering ordinary city transport and the Metro Shuttle minibus serving the high/ medium
income areas in Nairobi are subject to the Study.

According to a study carried out by KBS in August and September 2000, KBS’s market share
stood at some 17% for all routes, and 29% on KBS operated routes in the City. At that time
KBS had about 240 buses operating daily, competing against 9,894 matatus and 15 country
buses. The share has declined continuously. In 1994, KBS had 36% of the market. The small
matatus were estimated to grow at about 31% per year in 2000. KBS transported some
300,000 passengers per day in 1990, while the number of passengers transported per bus per
day has been steadily declining over the past years, from a high of 1,500 passengers/bus/day
in the mid-80’s to less than 1,000 in 1997. The network has been gradually reduced over time,
as routes have been abandoned and taken over by matatus.

There are 30 Metro Shuttle minibuses, each with a capacity of carrying 33-seated passengers.
They were newly bought and are well maintained, clean, carrying no standing passengers, and
operated accordingly to the timetables. However, they are about 50% more expensive than the
matatu. Their marketing targets are the middle- and high-income urban residents who value
their comfort, safety, and time at higher bus fares, and are ready to pay the fares. KBS hopes
to increase the fleet, as initial indicators demonstrate that the operation can expect better
profits than the Bus Track service.

Bus Track vehicles are refurbished old buses that have been plying city routes. Approximately
240 buses ply the city routes daily. The Bus Track service has been operated by former
employees (former KBS supervisors) in some sort of lease from the company since 2001. The
buses are operated on a profit sharing basis between the company and individual operators.
Each operator manages about 10 buses. The leasing out the buses and licensing of private bus
operators also affected the matatu operators who had dominated some of the routes previously
not served by KBS due to poor road conditions.
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(2) Matatus

Matatus mostly operate on the same routes as Kenya Bus Service, but without timetables.
Matatus mainly types are: the 18-seater vehicle and the 25-seater vehicle. On some routes
they compete among themselves even without KBS presence on the routes. According to data
collected for the study done in May 2002, about 63% of the small matatus (18-seater capacity)
are over 10 years old, while about 70% of large matatus are less than 10 years old. About 95%
of all matatus cost generally less than Ksh 1 million. About 47% of the small matatu owners
owned only one vehicle, 34% owned two, and 19% owned more than 2 vehicles. For the
small matatu owners, their main reason for choosing the vehicle was for financial (38%) and
economical (31%) reasons. For the large matatus owners, it was mainly economical (36%)
and informal route regulation (24%) by the operators.

The term “matatu system” refers to the system that has existed in Nairobi at least for 25 years
and it is still lively today. It is not a “technical” definition, but rather a description of a set of
practices regarding ownership, route structure, operational structure, control (or lack of it),
interaction between various economic interests in the society, and source of an intolerant
certain traffic behavior.

When matatu system was legalized in 1973, the establishment of new routes was in principle
no limitation. It was considered that the system would assist small, hard-working enterprise to
make a living beside the big business represented by the dominant bus company. Soon,
however, syndicates emerged for profiting from matatu operators. Today, most routes are
controlled by loosely formed “associations” who act as self-appointed “owners” of the routes.
The vehicles themselves are owned by individual investors, normally not the drivers. Matatu
owners are found in many layers of society. Although the official cost for starting operations of
matatu is Ksh 4,300 consists of Ksh 800 of registration and Ksh 2,500 of parking fee to CCN
and Ksh 1,000 of payment to the cooperative, it is rumoured that an owner wanting to operate
his matatu on a route has to pay an “entrance fee” which can be as high as Ksh 100,000.

The malpractice characteristics of the matatu industry were accurately and outspokenly
documented in the Ministerial Committee Report of 1986 and this led to the recommendation
to actively fight the syndicates and to dissolve the Matatu Vehicle Owners Association
(MVOA) and the Matatu Association of Kenya (MAK). However, the present situation shows
no improvement. At present it appears that the banning of MVOA may in fact create more
problems by making outside control impossible.

Some control is at present exercised by the Nairobi Traffic Management Committee which
handles applications from the matatu industry to use terminals. When considering these, for
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approving the applications the Committee may take into account factors such as availability
of land in the city center and entry routes there, but also whether the proposed route is likely
to interfere with existing ones. In this way, some establishment control can be said exist.

The matatu have been banned from the western part of the city center on the grounds that they
disturbed traffic and this was actually observed. Also the rule against operating larger vehicles
than 25-seaters followed. These seem to indicate that matatu sector are subject to some
regulation.

Rail Transport: Kenya Railways Company (KR)

Rail transport provides the closest alternative to road for the movement of freight and
passengers, thus the review of rail is more important than perhaps the other modes of
transport.

The financial and regulation requirements of rail transport are quite different to roads and
make rail difficult to compete with roads on the same ground. Differing from road transport,
KR also has to finance railway police and security, amortisation of all assets including fixed
assets and un-remunerative services required by Government. Through various social services,
KR employs 6,000 more personnel than the required personnel for core operations. It is also worth
noting that KR has cross-subsidized to the turn of over Ksh 1.7 billion for the maintenance of
roads through the fuel levy. Any future transport policy must address these issues.

KR comprises 2,778 km of lines of which 1,083 km are main lines, 346 km principle lines,
490 km minor and branch lines and 859 km private lines and sidings. There has been no
expansion of the network over the last ten years. The main line from Mombasa to Malaba
constructed over 100 years ago provides the backbone of the network.

The condition of the infrastructure has inevitably deteriorated due to lack of finance.
Approximately 506 km of the main line suffers with speed restrictions resulting in average
technical speeds of 40 kph for freight and 60 kph for passenger. Like roads, backlog
rehabilitation is urgently needed, though there is no backlog maintenance program for rail that
is contrary to roads which are currently being financed.

Freight volume (tons) has fluctuated during the last decade from a high of over 3.5 million
tons in 1993 to a low of 1.5 million tons in 1997. Since 1997 freight traffic volumes have
increased to 2.6 million tons in 2002. Overall numbers of passenger traffic had varied
between 300-400 million passenger-km between 1993 and 2000, but since then they have
sharply declined to below 180 million passenger-km. Passenger service routes comprise
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Nairobi to Mombasa and Nairobi to Nanyuki. Typical passenger volumes on the Nairobi to
Mombasa service are 32,000 per month and daily volumes of 12,000 are normal for the
commuter services. Nairobi suburban services started in 2001. Clearly with increasing
urbanization the demand for suburban services will increase but competition for intercity
passengers with fast bus services travelling on good roads will be significant.

KR is predominantly a freight railway with 95% of its income being generated from freight.
The current fleet comprises 150 diesel locomotives, 500 passenger coaches and 5,000 wagons,
most of which will need to be replaced over the next ten years. Operational efficiency is
reduced by about 25% due to the prevalence of speed restrictions. However, surplus capacity
exists that mitigates the costs of sub-optimal performance. Nevertheless, output of 560 tons
per wagon per year or 1.4 tons per day indicates a very poor level of utilization that is mostly
explained by the fact that a larger proportion of the wagon fleet is either set aside waiting or
surplus to needs. With restoration of infrastructure, rationalization of rolling stock, and
judicious and efficient train planning, traffic costs can be reduced and demand can be
increased.

KR employed 22,000 personnel at its peak. Currently the establishment stands at 9,500 with
plans after concession that will reduce the establishment by a further 6,000 to 3,600. The
employment reduction strategy envisaged after concession is sensible in commercial terms
and partly explains the dismissal financial performance posted by KR for some time. It is
estimated that the rail sector currently employs about 6,000 personnel that are not necessarily
for its core services but are rather for provision of social services.

Shortly following the dissolution of East Africa Railways, the 1978 Kenya Railways Act set
up KR as a state-owned company. The Act required the enterprise to balance its accounts and
operate commercially. But the Act also ties KR management to the MOT for control of traffic,
fares, investment, and budget. KR is also bound to employ a large cadre of personnel for
social reasons, to provide entirely for its infrastructure and even to engage its own police
force. Thus the 1978 Railways Act, like other contemporary legislation, provides a conflicting
and ambiguous set of objectives for the undertaking. This Act remains in force and must be
replaced by new legislation that establishes railways as an independent commercial entity that
permits the private sector participation that has been enjoyed by the road sector for a
generation.
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APPENDIX 8 FINANCIAL STRUCTURE AND BUDGETING

8.1 FINANCIAL STRUCTURE AND BUDGETING
8.1.1 Financial Structure of Urban Transport
(1) Public Expenditure on Main Public Services
The allocations of the government budget for various public services are shown in Table 8.1-1.
Administration Services include general administration, external affairs, and public order and
safety. Social Services include education, health, housing and social welfare. Economic
Services include service delivery in the fields of agriculture, forestry, fishing, mining,
manufacturing, construction, electricity, gas, water, road, other transport and communications,
and other economic services. The economic services include roads, whose share was very
large in the economic services delivery. By looking at Table 8.1-1, the following implications
were observed:
e The government of Kenya (GOK) has to use a quite large proportion of public budget
for service debt (average of 44% per year between 1997/98 and 2000/01);
e The social services occupy a relatively large share; and
e The budget used to economic services is very small.
TABLE 8.1-1 GOK EXPENDITURE IN MAIN PUBLIC SERVICES
Unit: US$ million
Public 1997/98 1998/99 1999/20 2000/01 Average
Services amount % amount % amount % amount % %
Administration |  613.7 122 | 6705 17.1 | 568.0 185 | 1,045.8 24.9 17.9
Defence 162.5 32| 1709 44| 1430 47| 1828 4.4 4.1
Social 1,005.5 20.0 | 983.0 251 | 826.6 270 | 859.3 20.5 22.7
Economic 409.9 8.2 | 4409 11.2 | 3799 12.4 | 6233 14.9 11.4
Public Debt 2,836.4 56.4 | 1,655.9 422 | 1,149.0 375 | 1,484.4 35.4 44.0
Total 5027.9 | 100.0 | 3,921.1 | 100.0 | 3,066.5 | 100.0 | 4,1956 | 100.0 | 100.0
Roads 123.0 24| 1313 33| 1213 40| 1381 3.3 3.2
Source: Kenya Road Concessioning Assessment, the World Bank, March 2002, p3-3.
Because of huge debt services, several partner countries and international organizations have
been supporting the GOK by means of debt funding. By 2002 the largest contributors to the
2000/01 public debts were the Government of Japan and IDA (the World Bank).
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8.1.2

Budget Allocations for the Road Sector

(1) Overview

Kenya has made quite remarkable progress during 1990s in allocation of domestic resources
for the road sector, especially for road maintenance. Even though the Government has been
experiencing major financial problems, the recurrent budget (the Road Maintenance Fuel
Levy) has not been affected by either diversion or borrowing. The governmental budgets in
1990s on the road sector is shown in Table 8.1-2.

TABLE 8.1-2 BUDGETS IN THE ROAD SECTOR IN THE 1989-2001
Unit: US$ million (2001 price)

FY Recurrent Development Total
Budget Toll Sub-total Funding

1989/90 373 9.9 47.2 152.9 200.2
1990/91 28.8 135 42.2 131.8 174.0
1991/92 26.5 14.8 41.3 1155 156.8
1992/93 24.6 14.3 38.9 104.1 143.0
1993/94 19.3 9.8 29.1 68.3 97.4
1994/95 34.2 0.0 34.2 29.5 63.6
1995/96 60.2 0.0 60.2 65.5 125.7
1996/97 81.0 0.0 81.0 100.3 181.3
1997/98 96.5 0.0 96.5 58.1 154.6
1998/99 85.8 0.0 85.8 51.3 137.1
1999/00 89.2 0.0 89.2 46.7 135.9
2000/01 87.7 0.0 87.7 37.3 125.0
2001/02 89.9 0.0 89.9 47.7 137.6
FY89-95 33.0 9.0 42.0 95.0 137.0
FY96-01 88.0 88.0 57.0 145.0

Note:  The funding allocations are for the classified road network.

Source: Strategic Review: the Kenya Road Sector, the World Bank, Mary, 2002, p7.

The comparison of the annual average funding of fiscal year 1996-2001 with the fiscal year
1989-1995 in the table shows that the recurrent funding increased in more than double from
US$ 42 million during fiscal year 1996-2001 to US$ 88 million during fiscal year 1989-1995
in terms of year 2001 price. This significant increase solely owes to the creation of the Road
Maintenance Levy Fund (RMLF) in 1993 and its execution since 1994. But development
funding has fallen substantially, and the net increase in overall funding had been marginal.
Development funds come mainly from the donor aids, and the flow of development funds has
been seriously affected by the reduction of aids to Kenya in the 1990s.

Since the establishment of the new Government, financial budget for the road sector has
increased steadily, due to growth of the fuel levy and recovering trend of foreign development
assistances. The latest data regarding total road sector budget amounting to US$276.28
million for the fiscal year 2004/05 shown in Table 8.1-3 indicates a substantial growth
comparing to the average total budget for the road sector during fiscal year 1996-2001
amounting to US$145.0.
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TABLE 8.1-3 TOTAL FUNDING FOR THE ROAD SECTOR IN FY 2004/05

Financial Sources Projected Funding (US$ million)
1 RMLF 108.75
2 Transit Toll Collection 25
3 Development Budget for MRPW 145.36
4 Urban roads development 9.49
5 LATF 10.18
Total Road sector funding 276.28

Note: The RMLF is a dedicated tax levied on petrol and diesel for the maintenance of roads, and its rate is
currently US$ 7.25 cents = Ksh 5.90 per liter. Development budget, urban roads budget and LATF are
all derived from Government’s general revenue budget. Development budget comes mainly from the
foreign development partners.

Source: The KRB Operation, KRB, Nov 2004, p8.

Total amounts for the road sector in fiscal year 2004/05 is US$ 276.28 million which is more
than the double amount of fiscal year 2001/02 (US$ 137.60 million). It should be emphasized,
however, that the required cost for carrying out full maintenance on the roads currently in
good condition, plus “holding” maintenance on roads in fair condition would be over Ksh 8
billion which is approximately equals to US$ 100 million, against the road network as of
2003. The amount is just about equal to the revenue presently available from the RMLF.
Details of the costs are shown in Table 8.1-4.

TABLE 8.1-4 ANNUAL MAINTENANCE COST REQUIREMENT OF THE ROAD NETWORK

Unit: Ksh million

Class Total | Normal Mt 2003 | Holding Mt 2003 | Total Mt 2003
Network
Km km Per yr km Per yr km Per yr
Classified | Paved 50vpd 2,594 361 86 2,234 142 2,594 228
50vpd 6,343 1,177 642 5,166 458 6,343 1,099
Sub-total 8,937 1,538 728 7,399 600 8,937 1,328
Gravel 50vpd 15,930 7,965 597 7,965 299 | 15,930 896
50vpd 11,250 6,102 1,204 5,148 193 | 11,250 1,397
Sub-total 27,180 14,067 1,801 13,113 492 | 27,180 2,293
Earth 50vpd 20,958 10,479 382 10,479 191 | 20,958 573
50vpd 6,213 3,371 193 2,842 52 6,213 245
Sub-total 27,171 13,850 575 13,321 243 | 27,171 818
Total 63,288 | 29,455 3,104 33,833 1,334 | 63,288 4,438
Urban Paved Primary 1.001 250 286 751 261 1,001 547
Secondary 1,489 372 211 1,116 265 1,489 476
Sub-total 2,490 623 497 1,868 526 2,490 1,023
Gravel | Secondary | 12,040 6,020 2,235 6,020 361 | 12,040 2,596
Total 14,530 6,643 2,732 7,888 887 | 14,530 3,619
All Paved 11,427 2,160 1,225 9,267 1,126 | 11,427 2,351
Roads Gravel 39,220 20,087 4,036 19,133 853 | 39,220 4,889
Earth 27,171 13,850 575 13,321 243 | 27,171 818
Network Total 77,818 36,097 5,836 41,721 2,221 | 77,818 8,057
Source: Kenya Transport Sector Policy and Roads Sub-sector Strategy Study, Scott Wilson, December, 2003,
\Vol.1, p34.

The said table shows that urban road maintenance requires Ksh 3,619 million which is about
44% of the total cost amounting to Ksh 8,057 million. The analysis on required maintenance
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costs contrasts with the current allocation of resources for maintenance which allot only 7.5%
of RMLF to urban roads i.e. about Ksh 600 million which corresponds only one sixth of
urban roads maintenance needs. Another estimate from KRB at the 2004 Liaison Meeting
shows that annual maintenance needs for the entire network are about Ksh 15 billion.

Another point to emphasize is that, a lot of monies are needed not only for routine
maintenance with good and fair conditions, but also for urgently required restoration works of
the network. The estimated cost for restoration of the entire network to a maintainable
condition is shown in Table 8.1-5.

TABLE 8.1-5 COST OF RESTORING THE ROAD NETWORK
Unit: Ksh million

Network Class I;g::ilc(lldoi ; Rehabilitation Reconstruction Total
Km Cost Km Cost Km Cost Km Cost
Classified | Paved 50vpd 1,179 4,048 521 5,208 533 | 10,503 2,234 | 19,759
50vpd 2,339 7,954 1,937 | 23,012 890 | 17,102 5,166 | 48,068
Sub-total 3,519 | 12,002 2,458 | 28,220 | 1,423 | 27,605 7,399 | 67,827
Gravel 50vpd 0 0| 7965 | 11,470 0 0| 7,965 | 11,470
50vpd 0 0| 5,148 8,481 0 0 5,148 | 8,481
Sub-total 0 0| 13,113 | 19,951 0 0 | 13,113 | 19,951
Earth 50vpd 0 0| 10,479 6,707 0 0 | 10,479 6,707
50vpd 0 0| 2842 1,819 0 0| 2,842 1,819
Sub-total 0 0| 13,321 8,525 0 0| 13,321 8,525
Total 3,519 | 12,002 | 28,892 | 56,697 | 1,423 | 27,605 | 33,833 | 96,303
Urban Paved | Primary 277 2,220 474 | 7,577 0 0 751 9,797
Secondary 435 1,742 681 5,448 0 0 1,116 7,190
Sub-total 713 | 3,962 1,155 | 13,025 0 0| 1,868 | 16,987
Gravel | Secondary 0 0 6,020 | 14,448 0 0 6,020 | 14,448
Total 713 3,962 7,175 | 24,473 0 0 7,888 | 31,435
All Paved 4,232 | 15,963 3,612 | 41,245 | 1,423 | 27,605 9,267 | 84,813
Roads Gravel 0 0| 19,133 | 34,399 0 0 | 19,133 | 34,399
Earth 0 0| 13,321 8,525 0 0| 13,321 | 8,525
Network Total 4,232 | 15,963 | 36,066 | 84,170 | 1,423 | 27,605 | 41,721 | 127,738
Source: Kenya Transport Sector Policy and Roads Sub-sector Strategy Study, Scott Wilson, December, 2003,

\Vol.1, p35.

The cost for clearing backlog maintenance and carrying out rehabilitation and reconstruction
of the entire network, which consists of the classified and urban roads including both paved
and unpaved roads, is approximately Ksh128 billion (around US$ 1.6 billions). This is a big
amount of money as compared to the one year budget of the RMLF for the network
maintenance which is only Ksh 8 billion. Total amount of Ksh 128 billion is divided by Ksh
96 billion or US$ 1.2 billion for classified roads and Ksh 31 billion for urban roads. No
estimate has been made for the unclassified network.
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A current big issue is the clearance of backlog periodic maintenance on the paved roads.
The clearance has to be conducted within the immediate short term to prevent these roads
from exceeding the degree of deterioration at the turning point to substantial increase in
rehabilitation unit cost. Unfortunately, RMLF is currently fully committed (or even
over-committed) on on-going contracts, most of which are for rehabilitation and/ or
reconstruction of unpaved roads. Thus, without external funding assistance backlog periodic
maintenance is going to be left deferred although much more rehabilitation costs shall
inevitably be born.

The rehabilitation and reconstruction cost of the paved network is estimated at about Ksh 85
billions or almost US$ 1.1 billions of which about 20% are ones for the urban road network.
Rehabilitation of unpaved road network is estimated at about Ksh43 billions or US$ 500
millions of which about 33% are one for urban gravel roads.

From the foregoing, there is a huge funding gap of more than Ksh 100 billion or over US$
1.25 billion for backlog maintenance execution. Furthermore additional annual fund of about
Ksh 3 billion is also required for routine and periodic maintenance. This annual shortfall
causes supplementary fund requirement for backlog maintenance to the aforementioned sum
of the funding gap.

(2) MRPW
According to an internal document, MRPW’s budgets for FY 2003/04 and 2004/05 have large
growth. Compared with Ksh 3.86 billion in FY 2002/03, the budget for FY 2003/04
increased to 19.5 billion, and further increase to 25 billion is observed in this fiscal year.
The increase comes from growth of both the RMLF (recurrent budget) and the development
budget (See Table 8.1-6).

TABLE 8.1-6 MRPW BUDGET BETWEEN THE FY 2002-03 AND 2004/05
Unit: Ksh million

Fiscal Year 2002/03 2003/04 2004/05
Net Approved Gross Expenditure Gross Estimate
Recurrent Budget 2,230 10,865 11,618
Development Budget 1,627 8,663 13,360
Total Budget 3,857 19,528 24,978

Source: The Project for Construction of Rural Bridges in Central and Eastern Kenya, Feb, 2004. p4.

(3) CCN
The roads within the jurisdiction of Nairobi City are divided into classified roads and
unclassified urban roads. These roads can further be divided into pave and unpaved. In terms
of the urban paved road, CCN has about 2,490 km, almost 66% of the entire Kenya’s paved
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(4)

urban roads. In terms of the unpaved urban road, CCN has 12,000 km, about 12% of all
unpaved urban roads. But CCN, for a long time, has received only a little of funds for its road
maintenance. In FY 2003/04 the received funds are highest, US$ 4.32 million, however, in the
year before 2002/03 CCN only received US$ 1.75 million. Since KRB in operation, KRB
already allocated two times of road budgets for CCN (in the 2002/03 and 2003/04). The
annual average of such allocation is US$ 2.23 million, which is less than 3% of the RMLF as
a total.

For the last three years, the following roads were improved through the funds for Nairobi:

- 10 km over-laid under periodic maintenance programme,

- 65 km of roads had their streetlights rehabilitated,

- 160 km of roads were repaired under routine maintenance programme both in-house and
contracted, and

- 64 km of roads were gravelled.

The study done by the World Bank team shows that the estimated amount of the possible
maintenance needs for the national urban paved networks is about US$ 13.7 million per year,
of which, 65.6% (US$ 9 million) has to be used in Nairobi City. The length of pave urban
roads outside Nairobi is extremely small. Among US$ 9 million, the World Bank team
considers that US$ 3.3 million of fund should be allocated for routine maintenance and US$
5.8 million for periodic maintenance. Based on this study, the funds used currently by CCN
are just one third of its needs.

MOLG

Between 1997 and 2001, the MOLG received 20% of the total RMLF for the maintenance of
Local Authorities roads. KRB Act 1999 excluded local authorities from accessing the RMLF
funds. In 2002 the Urban Development Department (UDD) of MOLG was appointed as a
sub-agency. The road funds received by UDD between 2000/02 and 2002/03 are summarized
in Table 8.1-7.

TABLE 8.1-7 ROAD FUNDS UDD RECEIVED IN THE FY 2000/01-2002/03

Unit: Ksh
Source of Funding 2000/01 2001/02 2002/03
RMLF
LATF 156,269,930 226,069,215
Development 115,249,740 54,358,166 20,000,000
GOK Account
Development Aids Account 807,006,025 101,271,499 1,200,000,000
Total 1,078,525,695 381,698,880 1,220,000,000
Total in US$ million 13.48 4.77 15.25
Source: The Report submitted by UDD for KRB, Feb, 2004
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(%)

8.2

8.2.1

For this period, the total US$ 33.5 million road funds were used in these projects:
- 528 km of roads were rehabilitated under IDA and GOK financing;

- 7500 m? of bus/matatu parks and roadside parking were rehabilitated;

- 16 km of footpaths and cycle tracks were built;

- 5 footbridges were constructed.

KWS

KWS is in charge of planning and executing the routine and periodic maintenance of the
unclassified roads within the national parks and 5 national reserves. KWS also carries out
maintenance of selected classified access roads and all internal classified roads under an
MOU agreement with the Chief Engineer (Roads) of the MRPW. The classified access roads
leading to parks and reserves are 4,422 km.

For the last two financial years KWS has received from the Government Ksh 27 million
annually in budgets for the maintenance of unclassified roads and airstrips. This is far below
the estimated Ksh 180 million required annually for all parks and reserves. The funding is
distributed to 12 projects.

In the 2002/03 financial year KWS as its road agency presented to KRB a budget of Ksh 60
million that was approved. In this year KWS actually received a total of Ksh 51 million from
KRB. This funding is mainly used for maintaining the roads in Tsavo National Parks,
Amboseli National Parks and other national parks.

MAIN FINANCIAL SOURCES
Overview

Financial resource for the road sector in Kenya has been, up to now, coming from
governmental public funds. Private sector participation has been studied and discussed, but
there has been currently not into practice.

Public sources for the road sector can be broadly divided into two categories: internal
(domestic) and external (foreign development donor aids). In terms of the domestic funding,
the largest source is the Road Maintenance Levy Fund (RMLF) created in 1993, and managed
by the Kenya Roads Board (KRB), and the second the Local Authorities Transfer Fund
(LATF), set up in 1999, now managed by the Ministry of Local Government (MOLG).
These are the most important public financial sources for road maintenance, rehabilitation and
even development in Kenya. Before RMLF and LATF, funding for road sector mainly
approved and allocated by the governmental institutions, i.e. by the MRPW for the classified
roads and by the MOLG for the unclassified and urban roads.
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8.2.2

Currently, except the RMLF and the LATF, which focus mainly on national road maintenance
and rehabilitation, GOK almost has no other sources for road maintenance, but still arranges
some relatively smaller and non-routine budgets for road development and for supporting to
the new road construction projects financed by foreign donor aids. In addition, cess (a classic
word means tax) is also a money source for the road maintenance. Main financial sources
including the foreign development aids are described in the following sections.

RMLF

In response to the serious lack of sustainable sources of funding for road maintenance and
repair and to the recommendations of the 1992 Seminar, a Road Maintenance Levy Fund
(RMLF) Act was passed by Parliament in 1993. The Fund receives the proceeds from a fuel
levy on any petroleum fuels consumed in Kenya, and from the transit tolls levied under the
Public Roads Toll Act.

The government responsible for administrating the RMLF up to year 2000 was the MRPW
(the Permanent Secretary). However, with the Kenya Roads board Act of 1999, the
responsibility for operating the Fund was transferred to KRB. In the first fiscal year of
introduction of RMLF, the amount levied was about US$ 34 million, and up to FY 2001/02, it
had grown to US$ 90 million with gradual increase in the levy rate. And in fiscal year
2003/04, it is over US$ 100 million.

The collection and disbursement of RMLF for the last two and half years (FY2001/02,
2002/03 and 2003/04 (Jul-Dec)) are shown in Table 8.2-1. This table indicates that MRPW
receives about 54% - 60% of the Fund in the latest two and half years and CCN received
about 1.2% - 1.3%. Another data shows that in the fiscal 2003/04 over 31% of the RMLF is
allocated for works on the classified D and E roads and below in the districts, about 7.5% for
urban (of which 20% is for Nairobi), and the remaining 57% for classified A, B and C roads.

KWS has a very small portion of the Fund for the maintenance of some classified roads in the
parks.
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TABLE 8.2-1 COLLECTION AND DISTRIBUTION OF RMLF

Unit: Ksh
2003/04 (Jul-Dec) 2002/03 FY2001/02
Fuel Levy Receipts 4,081,423,000 7,739,101,836 7,836,411,000
Disbursement 3,716,420,000 6,920,940,822 7,858,043,000
Balance 365,003,000 818,161,014 -21,632,000
Breakdown of Disbursements
KRB 120,714,916 228,984,144 235,291,736
MRPWI/RD: Class ABC Roads 2,293,583,387 4,003,017,283 4,208,874,750
3‘;;?:‘ Roads-RD: Class DE & 239,513,720 807,249,457 1,344,459,625
Urban Roads: Sub-total 198,063,400 675,689,939 894,222,358
MOLG/UDD 142,482,796 446,129,331 894,222,358
Nairobi City Council 45,614,645 93,247,222
Mombasa Municipal Council 31,162,504
Nakuru Municipal Council 5,971,153
Eldoret Municipal Council 3,994,806
LAs: 46 Towns & Municipalities 105,150,882
KWS: Park Roads 24,544,700 51,000,000
DRCs: Constituency Roads 840,000,000 1,155,000,000 1,175,194,479
Total 3,716,420,123 6,920,940,822 7,858,042,949
Rate of Disbursement (%)
MRPW/RD: Class ABC Roads 61.71 57.84 53.56
Nairobi City Council 1.23 1.35 0
KRB 3.25 331 2.99

Source: Progress Report by KRB, Annex I, Feb 2004, p13.

24% of the total RMLF were distributed to the 71 districts accordingly to a formula that
accounts for differing needs in terms of land area, population, network length, traffic levels

and economic activity.

Current funding allocations obviously favour the rural network in disproportional manner.

The urban roads receive only a small fraction of the RMLF, despite the fact that these roads

carry most of the traffic and require the most expensive maintenance unit cost per km basis.

Based on the KRB Act, RMLF is required to be allocated according to the breakdown:
At least 24% equitable to DRCs,

At least 16% equally to all constituencies,
At most 3% for KRM operation, and

The balance RMLF for other roads, i.e. for MRPW (about 57%).
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8.2.3

Because of a big gap between road maintenance needs and actual limited funding sources
managed by KRB, KRB is doing a study to increase fuel levy rate, applying Birmingham
model to establish optimal fuel levy rate in order to enlarge fund amounts. The study is
carried out under the Northern Corridor Transport Improvement Project under WB fund. In
addition, KRB is considering a possibility of collection of other road related funds (LATF,
cess etc), as well as land rate to be managed by KRB. For this, KRB has established the
amount of cess collection at Ksh 373 million for FY 2002/2003, because the Agriculture Act
(Cap 318) amended in 2002 stipulates that 80% of cess shall be used for road works.

LAFT and Cess

Financial reforms started by addressing the inter-governmental fiscal relations which resulted
to the establishment of Local Authorities Transfer Fund (LATF), under the Local Authorities
Transfer Act No.8 of 1998. Under the fund, the government allocated 5% of the total annual
national income tax revenues for distribution to all local authorities in the country as a grant,
based on transparent criteria. The fund is supporting good financial management, debt
resolution, and service delivery and strengthening participatory development by involving
stakeholder participation in Local Authority programs and activities. LATF is now operated
and managed by MOLG.

Cess is a sort of tax levied on the transactions of agricultural products. Cess is usually
collected by the officials at the transaction centres of the independent authorities, agencies
and/or boards in charge of the respective agricultural products. The management of Cess
money however is not standardized. Some boards hand money over to local authorities, while
others send it directly to MOLG. Recently part of Cess is controlled by KRB with its authority
to administer 80% of cess. KRB is administering the Cess money maintaining the linkage
with its disbursement to the programs for the collected locals.

LATF and Cess are not fixed, and fluctuate from year to year. However, two principles under
the LATF are clear: one is certain amounts (averagely about 20%) have to use in road
maintenance; and another the amounts allocated for road maintenance should not be used for
other ways, just for work projects.

All money from the LATF needs to break-down in the program known as Local Authority
Service Delivery Action plan (LASDAP). During FY 2002/03, a total of Ksh 199 million was
disbursed for directly to designated projects. A total of 30 projects were undertaken dealing
with improvement of roads, storm water drains and street lighting. The component of roads,
storm water drains and street lighting makes up 33% of the total LASDAP projects at an
estimated cost of Ksh 66.4 million.
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8.24

Nairobi, in FY 2002/03, received Ksh 347 million, and 2003/04 Ksh 647 million from MOLG.
Based on the regulation of CCN, there is approximately Ksh 60 million to be used for road
maintenance and street lighting.

Now KRB is administering part of Cess according to its vested authority to administer 80% of
Cess fund. Cess funds are utilized for projects/ programs particularly to the respective fund
collected areas.

Foreign Donor Aids

A number of foreign development partners including some international financial
organizations have been financing the transport sector in Kenya for a long time. Recently
some foreign development partners are active on road improvement, for example, on the
Northern Corridor road EU is financing the reconstruction of the Mtito Andei — Sultan Hamud
section (135 km) for which the construction works began in April 2003. It is planning to
finance the Mai Mahiu — Naivasha — Lanet (85 km) section. EU is also engaged actively in
the Roads 2000 program along with DANIDA (Denmark), SIDA (Sweden), KfW (Germany),
AfD (France) and AfDB for rehabilitation and periodic maintenance of rural roads in about 26
districts. USA and UK are also assisting the government to improve the aviation safety and
security and in this regard, the WB is working closely with the US Department of
Transportation (Safe Skies Initiative for Africa) and DfID (Department for International
Development) of UK to ensure coordination and harmonization of the World Bank’s
involvement and avoidance of any duplication.

The Nordic Development Fund (NDF) will co-finance (under parallel financing arrangements)
one of the road sections under the project and part of the road sector institutional
strengthening component (support to KRB). The different sector ministries hold regular
roundtable discussions with the major development partners to coordinate their activities in
the infrastructure sector. A joint appraisal mission was conducted with NDF (February 2004)
to agree on the components to be funded by NDF and respective implementation
arrangement.

It had been the implicit agreement, in the early 1990s, that if GOK increased maintenance
funding to the levels required for a sustainable road network, the donors would help to clear
the back-log of reconstruction, rehabilitation and delayed periodic maintenance.
Maintenance funding has increased substantiality, but donor assistance has been limited to the
below anticipated level. Some World Bank funding had not been materialized due to the slow
preparation of the Strategic Plan. The general reduction in donor assistance to Kenya had
affected negatively. However, the donor aids are recovering since the establishment of new
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8.3

8.3.1

government in the late 2002. A good example for this recovery is the quickened progress of
the Northern Corridor Transport Improvement Project by IDA/ World Bank.

From a new data, in FY 2003/04, development partners’ contribution was Ksh 3.7 billion,
occupying 64% of the total development budget, while the GOK contribution was Ksh 2
billion, which was 36% of the total development budget. In FY 2004/05, donor aids has a big
leap arriving to Ksh 7.8 billion, 78% of the total development budget because of the Northern
Corridor project, and the GOK had a slight growth in development funding arriving to Ksh
2.2 billion. As a result the ratio of GOK fund for development decreased to 22%. From the
past through the present and toward a visible future, donors aids have been and shall be an
important source of fund for Kenyan road development and improvement.

PRIVATE SECTOR PARTICIPATION: CASE OF NORTHERN CORRIDOR PROJECT
Overview

Until recently, the almost universal model was that the road sector was owned, managed and
financed by governments with the public sector for implementing much of the works. The
role of the private sector was restricted to implementing contractor under the governments
(central and local, in case of Kenya, MRPW and MOLG and local authorities) with the
designs and standards established by the government. This model required large public works
departments (such as the Roads Department of MRPW), large numbers of government
engineers (such as engineers in RD) and usually extensive works organizations (such as the
provincial works offices and district works offices belonging to RD), and equipment and plant
holdings (such as the Department of Mechanical and Transport in MRPW). This was the
model inherited by Kenya, and it provided good services for many years. Overtime there have
been many modifications. Kenya road sector has been facing the declining effectiveness of
the public sector model, and a huge and increasing financial gap in road maintenance and
reconstruction.

If the government does not have enough funds and donor funding is limited, it shall be
necessary to increase the level of financing from the private sector in a number of ways.

One of possible ways is the shadow road concession. In the case of the shadow toll, the
private sector would be bearing the construction and maintenance cost risk, as well as a risk
regarding the level of traffic. The private sector would have to evaluate the likely risks
probability KRB defaulting on the payment of either the shadow toll or fixed payment
schedule. On the other hand, KRB would need to evaluate the probability of the
concessionaire failing to meet performance standards.
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8.3.2
)

Another possible way is the toll road concession. This would be a much more controversial
change to the current system of financing and managing roads in Kenya. In this case the
concessionaire would be bearing the construction, maintenance and traffic risks and there
would be a direct link of the road investment, the road use and the road charge. The private
sector is neither a charity nor a donor partner and will not invest in Kenyan roads without the
prospect of substantial profit. The private sector will be very selective, looking for the roads
with high traffic volume which indicates substantial revenue earning potential.

Because Kenya needs the private sector finance to rehabilitate its road network and because
the Kenya road concession is strongly recommended by development partners, particularly by
the World Bank, the private sector participation, the form of road concession, was discussed
and studied several years ago. The most important study in this aspect is the Kenya Road
Concession Assessment implemented by BKS and financed by the World Bank. The recent
BKS report put forward the concept of a toll concession for the Northern Corridor and
maintenance concessions on all the other main roads with a traffic flow of 500 vehicles per
day and more.

If Kenyan government adopts the proposal, the entire main road network shall be effectively
placed under the private sector management and maintenance. The public sector’s role shall
be to monitor that whether the service standards specified in the concession agreements being
satisfied. This is a very radical departure from the traditional model, but may well be an
attractive way forward, if efficient road services are to be guaranteed. Therefore, the road
concession of the Northern Corridor project needs to be described in details from the
perspective of road financial sources.

Road Concession Possibility

Project Background
The BKS Group was awarded the study “Road Concessions in Kenya” by the World Bank in
May 2001. This study consists of two phases, namely, the phase one: Assessment of
concession potential, and the phase two: Design of concession framework. By November
2004, the two phases have been completed and the final reports have been submitted to the
Kenyan government.

In the same line with the BKS study, the World Bank has been reviewing and preparing to
implement the Northern Corridor Transport Improvement Project (NCTIP). The NCTIP is
planned to consist of eight components, and the third component is the private sector
participation in road management and maintenance. This component comprises: (a) technical
assistance for facilitating concession of selected sections of the Northern Corridor road link;
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(2)

®3)

and (b) initiating a pilot program of long-term performance based on maintenance and
management of a selected sub-network (about 300 km) of lower traffic volume roads.

Economic Considerations and Economic Impact

Based on the BKS report, the investment on the Northern Corridor roads has very large
economic impact. The proposed road construction and upgrading of the Northern Corridor are
expected to increase the economic growth by 1% during the 3-year construction period.
This investment is also expected to increase the gross domestic investment by 22%, the total
domestic savings by 44%, and the gross domestic investment/ GDP by 4%.

Applying economic internal rate of return 22%, which is average transport projects calculated
by the World Bank, the project could earn an annual return of about US$ 77 million based on
direct benefits compared to costs. If fund is borrowed domestically, upward pressure on
domestic interest rates will occur due to the increased demand for fund. If fund is borrowed
from abroad, the borrowing is expected to increase the domestic supply of money by 1.7%
and may have consequent decreasing effect on the domestic interest rates. Considering the
current balance of payment of Kenya which is net capital outflow and the Kenyan balance of
the current account which is in a deficit (more than US$ 230 million in 2000), too much
overall foreign debt may prevent new foreign aid loan to be materialized. In addition, foreign
borrowing is expensive in terms of local currency considering the requirement of repayment,
both interest and principal, by foreign currency. Furthermore, foreign borrowing by the
GOK increases its debt service obligation which is already very high enough with its financial
capacity.

The use of road concession as a mechanism to finance for building road is considered
appropriate for promoting equitable income distribution, since its income generation targets
road users specifically who are generally regarded as more affluent members of society and in
a better position to pay for roads. Concession therefore shifts the burden of paying for road
development and maintenance from the general taxpayers to the road users.

From the benefit-cost considerations, road construction by means of concession with tolling is
economically viable if the construction can be materialized by some years earlier than the
expected case of public funding since the economic benefits can be attained earlier. The
additional tolling cost is thus offset by the additional economic returns accommodated by
earlier construction. The number of years for that advantage depends on variables such as
pavement conditions and traffic demand.

Technical Considerations
The extent of the potential shadow toll network — classified roads with ADTs of 500 vehicles
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(4)

per day and more excluding the roads under the Northern Corridor — is 3,792 km. The fuel
levy income for the potential shadow toll network, which is US$ 22.5 million, is sufficient to
cover the estimated maintenance expenses of this network, which amounts to US$ 22.1
million. However, the current estimated backlog of the potential shadow toll network is US$
360.5 million. The extent of road length for the potential conventional concession — the
Northern Corridor from Mombasa to Malaba — is 922 km (excluding planned bypass for
Mombasa, Nairobi and Nakuru).

Types of Concession Arrangements

Basically there are three types of concession arrangements that were studied.

BOT Concessions Using Conventional Tolls

The most important advantage of BOT concessions based on conventional tolls is that a new
source of revenue, which is toll collected from road users, is to be introduced instead of
increase in extraction from existing sources. The most important disadvantages of this type
are firstly that road users are affected more directly since actual tolls being levied and
secondly that significant toll-related capital, operating and maintenance costs associate.
Another very important disadvantage is that high return on investment is indispensable to
attract private investors.

BOT Concessions Using shadow Tolls:

The most important advantage of BOT concessions based on shadow tolls is that road users
are not affected directly by such tolls, and that the capital, operating and maintenance costs
associated with the implementation are low. Further advantage of shadow tolling is that
existing sources of funding are being stretched to achieve the implementation of more
projects at an earlier date by effectively using private sector loan financing. The most
important disadvantage is that no new funding source for additional support of shadow toll
projects. Another very important disadvantage is that these projects require high return on
capital investment which satisfies private investors.

Construction Contract Combined with Maintenance Concession (MOT: Maintain, Operate

and Transfer Concession):

The most important advantage of this approach is that the funding of the initial project largely
depends on traditional funding sources (foreign development partners, fuel levy income).
This approach significantly reduces the fund preparation requirement of private investors
comparing to a normal BOT project. Another very important advantage is that private sector
expertise in funding, and in execution of road operation and maintenance is expected to be
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()

materialized in effective manner. Disadvantage of this approach is that the initial funding
depends on traditional sources which are limited.

Financial Considerations

Financial evaluations were performed to determine the toll levels at which the most logical
conventional road concession project, namely the Northern Corridor project, would be
financially viable form the perspective of a private sector concessionaire. Financial

evaluations were performed for the three scenarios:
S1: Northern Corridor (A109/A104 Mombasa - Malaba);

S2: Northern Corridor East (A109 Mombasa - Nairobi);
S3: Northern Corridor West (A104 Nairobi - Malaba);

The financial results obtained indicated acceptable DSCRs(Debt Service Cover Ratio)(> 1.25)
as well as high IRRs ( > 28% pa) for all scenarios.

The affordability of toll tariffs is an essential prerequisite for the viability of a conventional
concession. Affordability is assumed if the direct short-term benefits exceed the toll tariffs by
a reasonable margin, which was the case for all conventional toll scenarios. Financial
evaluations were further performed for all classified road with average daily traffic volumes
above 500 vpd to determine the shadow toll levels at which the most logical roads i.e. higher
traffic volume roads, would be financially viable from the perspective of a private sector
concessionaire. Financial evaluations were performed for the following scenarios:

S4: All classified roads with ADT volumes above 500 vpd; and
S5: All classified roads with ADT volumes above 500 vpd excluding northern corridor
(A109/A104 Mombasa-Nairobi-Malaba).

The financial results obtained indicated acceptable DSCRs (> 1.25) as well as high IRRs (>
28% pa) for both scenarios. However, the revenue streams required by the Concessionaire
from the GOK or its development partners for these shadow-tolling scenarios were
significant.
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NUTRANS

APPENDIX 10 TRAFFIC SURVEY AND ANALYSIS

10.1 TRAFFIC SURVEY LOCATION AND ZONING SYSTEM
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FIGURE 10.1-1 TRAFFIC SURVEY LOCATIONS (TRAVEL SPEED SURVEY)

Appendix

Final Report

Al10-1



NUTRANS The Study on Master Plan for Urban Transport in the Nairobi Metropolitan Area

(Bus—Matatu Terminal)

FIGURE 10.1-2 TRAFFIC SURVEY LOCATIONS
(PUBLIC TRANSPORT USERS SURVEY)
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TABLE 10.1-1(1) ZONING SYSTEM (NAIROBI) 1/3
Small Zoning System Midium Zoning System Large Zoning System
No. |Zone Code Sub-location Zone Code Location(TAZ) Zone Code | Division
1 1]City centerl 1|Starehel 1|Central
2 2|City center2
3 3|City center3
4 4|City squarel 2|Starehe2
5 5|City square2
6 6|City square3
7 7|Pangani 3|Kariokor
8 8| Ziwani/Kariokor
9 9|Mathare 4|Mathare
10 10|Mabatini
11 11]Mlango Kubwa
12 12]Kia Maiko 5|Haruma
13 13|Huruma
14 14|Ngara East 6|Ngara
15 15[Ngara West
16 16]Makongeni/Kaloleni 7|Makongeni 2|Makadara
17 17|Harambee 8|Makadara
18 18|Hamza/Lumumba
19 19|Mhotela 9|Maringo
20 20| Ofafa Maringo
21 21|Landi Mawel 10]Viwandani
22 22|Landi Mawe2
23 23|Viwandani
24 24|Hazina 11|Mukuru Nyayo
25 25|Nairobi South
26 26|Kariobangi North 12(Kariobangi 3|Kasarani
27 27|Baba dogo
28 28| Gotathuru 13|Korogocho
29 29[Nyayo
30 30|Kiwanja 14|Kahama
Kahama West/Juak
31 31 /Kongo Soweto
32 32|Githurai/Kamuthi 15]Githurai
33 33|Mathare 4A 16|Ruaraka
34 34|Utalii
35 35|Mathare North
36 36|Roysambu/Njathaini 17|Roysambu
37 37|Garden
38 38| Mwiki 18|Kasarani
39 39|Kasarani
TAZ: Traffic Analysis Zone(refer to Chapter 12)
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TABLE 10.1-1(2) ZONING SYSTEM (NAIROBI) 2/3

Small Zoning System Midium Zoning System Large Zoning System
No. [Zone Code Sub-location Zone Code Location(TAZ) Zone Code [ Division

40 40|Embakasi 19|Embakasi 4(Embakasi

41 41|Mihang'o

42 42|Mukurukwa Njenga 20]Mukurukwa Njenga

43 43|Imara Daima

44 44{Umoja 211Umoja

45 45|Savannah

46 46(Kayole 22|Kayole

47 47|Komarock

48 48|Nijiru 23|Njiru

49 49| Maili Saba

50 50]|Dandora 'A' 24|Dandora

51 51|Dandora 'B'

52 52 Kariobangi South 25(Kariobangi S
/Mowlem

53 53|Ruai 26|Ruai

54 54|Ngundu

55 55]Airbase 27|Eastleigh North 5|Pumwani

56 56|Eastleigh North

57 57|Eastleigh South 28|Eastleigh South

58 58| California
Majengo/Gorofani .

> 59 BondeniGikombe 29|Punwani

60 60]Kimathi 30|Bahati

61 61|Uhuru

62 62| Shauri Moyo 31 Kamukuniji

63 63[Muthurwa/Kamukunji

64 64 Upper parklands 32|Parklands 6|Westlands
Spring Valley

65 65|Loresho/Kyuna 33|Kitisuru

66 66| Kitisuru

67 67|Muthaiga 34]Highridge

68 68|Karura

69 69|Highridgel

70 70|Highridge2

71 71|Gihagi 35]Kangemi

72 72|Mountain View

73 73|Kangemi

74 74]Kilimanil 36]Kilimani

75 75|Kilimani2

76 76|Kilimani3

77 77|Kilimani4

78 78|Kileleshwa

79 79|Muthangaril 37|Lavington

80 80|Muthangari2

81 81|Maziwa

TAZ: Traffic Analysis Zone(refer to Chapter 12)
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TABLE 10.1-1(3) ZONING SYSTEM (NAIROBI) 3/3

Small Zoning System Midium Zoning System Large Zoning System
No. |Zone Code Sub-location Zone Code Location(TAZ) Zone Code| Division
82 82|Waithaka 38| Waithaka 7|Dagoretti
83 83[Mutuini/Kirigu 39{Mutuini
84 84|Ruthimitu 40[Uthiru/Ruthmitu
85 85]Uthiru
86 86|Kawangware 41|Kawangware
87 87|Gatina
88 88|Riruta 42|Riruta
89 89|Ngando
90 90[Kenyattal 43|Kenyatta
91 91|Kenyatta?2
92 92|Golf Course 44]Golf Course
93 93|Woodley
94 94|Kibera/Makina 45]Kibera 8|Kibera
95 95|Silanga/Lindi
96 96|Langata/Hardy 46|Langata/Karen
97 97|Karen/Lenana
98 98|Mugumoini/Bomas 47]Mugumoini
99 99|Nairobi West 48|Nairobi West
100 100{South 'C'
101 101{Laini Saba 49]Laini Saba
102 102{Nyayo Highrise
103 103|Gatwikira 50|Sera Ngombe
104 104]Olympic
TAZ: Traffic Analysis Zone(refer to Chapter 12)
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TABLE 10.1-1(4) ZONING SYSTEM (THIKA, KIAMBU, KAJIADO, MACHAKOS)

Small Zoning System Midium Zoning System Large Zoning System

No. | Zone Code Location Zone Code Division Zone Code District

105 1001 Thika Municipal 51|Municipality 9| Thika

106 1002|Gatuanyaga

107 1003|Samuru 52|Kakuzi

108 1004|Juja 53(Ruiru

109 1005|Riurul

110 1006|Riuru2

111 2001|Kikuyu, Kinoo, Karai 53|Kikuyu 10{Kiambu

112 2002|Muguga,Kabete,

Nyathuna
113 2003 55[Limuru
114 2004|Ruaka, Kiambaa, Kihara 56|Kiambaa

115 2005|Kiambaa S/area,
Waguthu, Ting'ang'a,

Riabai, Kamiti
116 2006|Ndumberi, Cianda
117 2007{Ikinu 57|Githunguri
118 3001|Ngong, Oloolua 58|Ngong 11|Kajiado
119 3002|S. Keekonyoike
120 3003|Kiserian
121 3004|Ongata Rongai,
Nkaimoronya
122 3005|Kitenkela 59|Central
123 4001|Kyeleni,Kyanzavi 60[Matunguru 12|  Machakos
124 4002|Koma rock
125 4003[Kalandini, Tala,Matungulu,
Nguluni
126 4004 61{Kangundo
127 4005[Katani 62|Mavoko
128 4006[Lukenyal
129 4007|{Lukenya2
130 4008|Settled area
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TABLE 10.1-1(5) ZONING SYSTEM (OUT OF THE STUDY AREA)
Small Zoning System Midium Zoning System Large Zoning System
No. | Zone Code Location Zone Code Division Zone Code Province
131 5001|Kakuzi(excluded Sumuru) 63| Thika 13|CENTRAL
Ithanga, Mitumbir
132 5002|Gatanga, Gatundu, Kamwangi
133 5003 Githwnguri(excluded Ikinu) 64|Kiambu
Lari
134 5004|Central, Ndithini, Nwala, Kalama 65[Machakos EASTERN
135 5005|Kathian(ecluded Mitaboni)
Yatla, Masinga, Yathui
136 5006[Ngong(C. Keekoniyoike, Mosiro) 66/Kajiado RIVALLEY
Central(excluded Kitenkela)
Magadi, Mashuru, Namanga,
Loitokitok
Small Zoning System Midium Zoning System Large Zoning System
No. | Zone Code Division Zone Code Province Zone Code Country
137 6001|Nyandarua 67|CENTRAL 14 KENYA
138 6002|Kirinyaga, Murang'a, Nyeri,
Maragua
139 6003[Makueni 68|EASTERN
140 6004|Kitui, Mwingi
141 6005|Embu, Mbeere, Meru Central,
Tharaka, Nithi(Meru S.)
142 6006|Isiolo, Marsabit, Meru North, M
143 6007|Kilifi, Kwake, Lamu, Monbasa, 69|COAST
Taita taveta, Tana river, Malindi
144 6008|all 70|NORTH EASTERN
145 6009|Narok, Trans mara T1|R/VALLEY
146 6010 Nakuru
147 6011|Bomet, Kericho,Keiyo, Koibatek,
Nandi, Trans nzoia, Uasin
Gishu,Baringo, Marakwet,
Turkana, West
Pokot,Laikipia,Samburu
148 6012(all 72INYANZA, WESTERN
149 7001 73 15| TANZANIA
150 7002 UGANDA
151 7003 SUDAN
152 7004 ETHIOPIA
153 7005 SOMALI
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10.2 PERSON TRIP SURVEY

10.2.1 Person Trip Survey Form

NUTrans HIS Questionnaire Form

FORM 1: HOUSEHOLD INFORMATION

OFFICIAL USE

Name of surveyor

Name of supervisor

Name of coder

Name of encoder

Name of area coordinator

Date of survey (dd:mm)

Date of trips surveyed (dd:mm)

Household No.

INSTRUCTION: To be completed by HEAD of HOUSEHOLD
(1)ADDRESS OF HOUSEHOLD

No. / Building Street Estate / District

City / Municipality

(2) HOW MANY PEOPLE RESIDE IN YOUR HOUSEHOLD?

Under 5yrs. Household Helpers
5yrs. old and above (ex. Maid)
Male
Femal
Total
(3) WHAT IS THE TOTAL MONTHLY (4) HOW MANY VEHICLES ARE  (5) HOW MANY VEHICLES ARE
HOUSE-HOLD INCOME? (pls. check one) OWNED BY HOUSEHOLD RENTED BY COMPANY OR
GOVERNMENT
:ll. Under Kshs1,999 TYPE NO. OF UNITS TYPE NO. OF UNITS
|:|2- Kshs2,000-4,999 1. BICYCLE 1.BYCYCLE
|:|3- Kshs5,000-9,999 2. MOTOR CYCLE 2. MOTOR CYCLE
:|4- Kshs10,000-14,999 3. CAR /4WD 3. CAR /4WD
:ls. Kshs15,000-19,999 4.TRUCK 4.TRUCK
:le. Kshs20,000-29,999 5.0THERS 5.0THERS
|:|7. Kshs30,000-39,999
[ ]& shs40.000-49,999 (6) OWNERSHIP OF HOUSE AND LAND
|:|9. Kshs50,000-99,999 OWN RENTED P/MONTH
|:|10. Kshs100,000 OVER |HOUSE andtano| [ C kshs
(7) LENGTH OF STAY IN PRESENT HOUSE (8) RACE OF INFORMANT
|:|1. AFRICAN
[ |vears [ o asia
:ls. EUROPEAN
|:|4. MIXED ORIGIN
FIGURE 10.2-1(1) PERSON TRIP SURVEY SHEET
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FORM 2: HOUSEHOLD MEMBER INFORMATION

OFFICIAL USE HOUSEHOLD No. 1D No.

INSTRUCTION: To be completed for every HOUSEHOLD MEMBER aged 5yrs, and above

(1) AGE (2) SEX:(pls check) Male [ ] Female[ |

(3) WORK ADDRESS

No. / Building Street Estate / District | | | |

City / Municipality

(4) SCHOOL ADDRESS

No. / Building Street Estate / District | | | |

City / Municipality

(5) OCCUPATION (6) EMPLOYMENT SECTOR (7) MONTHLY INCOME
(PlIs Encircle) (PlIs Encircle) (PIs Encircle)
1.Officials of Govt. & Special 1.Agriculture, Hunting & Forestry 1. Under Kshs1,999
Interest Org., Corporate Exec., 2. Fishing 2. Kshs2,000-4,999
Mangers, Managing 3.Mining & Quarrying 3. Kshs5,000-9,999
2.Professionals 4. Manufacturing 4. Kshs10,000-14,999
3.Technical & Assoc. Professionals 5.Electricity, Gas & Water Supply 5. Kshs15,000-19,999
4.Clerical Worker 6.Construction 6. Kshs20,000-29,999
5.Service Workers & Shop & Market Workers 7.Wholesales & Retail Trade; Repair 7. Kshs30,000-39,999
6.Farmers, Forestry Workers & of Motor Vehicles Motorcycles, 8. Kshs40,000-49,999
Fisherman Personal & Household Goods 9. Kshs50,000-99,999
7.Traders & Related Workers 8.Hotels & Restaurants 10. Kshs100,000 OVER
8.Plant & Machine Operators & Assemblers 9.Transport, Storage & Comm.
9.Laborers & Unskilled Workers 10.Financial Intermediation
10. Teacher & School Workers 11.Real Estate, Renting & Business Activities
11.Student (Elem.) 12.Public Adm. & Defense
12.Student (H.S. & Univ.) 13.Education
13.Housewife 14 Health & Social Work
14.Jobless 15.0ther Community, Social & Personal Service
15.0thers, specify 16.Private Households
- 17.Extra-territorial Organizations
(8) DRIVER'S LICENSE HELD.
[ o ves [ J2no
FIGURE 10.2-1(2) PERSON TRIP SURVEY SHEET
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FORM 3:

INSTRUCTION: To be completed for every HOUSEHOLD MEMBER aged 5yrs, and above

TRIP INFORMATION

ORIGIN AND DESTINATION TRIP INFORMATION 1st TRIP 2nd TRIP
1. Residence (Home) (1) ORIGIN
2. Commercial Institution Where did this trip begin? INFORMATION IS
3. Office / Bank No. /Building Street
4. Factory / warehouses (Give address/land mark, AS IN
5. School / Universities famous bldg. nearby)
Educational Estate/District City OF 1st TRIP
6. Recreational Place, Park ol
7. Medical and Welfare a. ::D
8. Religious and Social
9. Wholesale and Retail Shop (2) INSTITUTION of
10. Restaurant / Entertainment — ORIGIN b. D b. D
11. Others
(3) TIME STARTED . v [ e - av [
Hours Minutes PM D Hours Minutes PM D
(4) TIME of ARRIVAL d. m ] d. [ ]
Hours Minutes PM D Hours Minutes PM D
(5) INSTITUTION of
L— DESTINATION e. I:l e. I:I
TRIP PURPOSE
1. To Home (6) DESTINATION
2. To Work & Where did this trip end?
3. To School (Give address/land mark, No. /Building Street No. /Building Street
4. Personal Business famous bldg. nearby)
5. Firm Business
6. Social Estate/District City Estate/District City
7. Shopping
MODE of TRAVEL (7) TRIP PURPOSE
1. Walking — 9. I:l g. I:I
2. Bicycle
3. Motor Cycle < (8) MODE of TRAVEL Original Mode TRANSFER POINT Original Mode TRANSFER POINT
4. Tricycle {iTransfer {iTransfer
5. Matatu (9) TRANSFER Next Mode | -~ Next Mode | _~
6. Metro Shuttle If you transferred to I_l_l_ 4« l_l_l_
7. Bus another vehicle / mode of ~Jgd Transfer ~J2gd Transfer
8. Taxi travel during the trip, state| Next Mode |~ Next Mode |_—
” the mode you changed to e A
9. Private Car and the place. (Give street | | |
10. School/ Co./Tourist Bus intersection/ famous bldg. 3rd Transfer 3rd Transfer
11.Truck or land mark). Next Mode |4 Next Mode |4
12.Trailer / | | / |
13. KR (Railway) 4th Transfer 4th Transfer
~ ~
14.0thers A (A
[ T T | [
If Driver write D (10) DRIVER or
If Passenger write P PASSENGER h. I:l h. D
(only for Passenger Car)
If Mode of TRAVEL is Private car 1) ’};l:égleNGER i I:I i D
write No. of passenger (only for Passenger Car)

FIGURE 10.2-1(3) PERSON TRIP SURVEY SHEET
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10.2.2 Survey

Results

Modal Share by Trip Purpose

The share of “walking” mode to trip “to work” is just 29% which is the lowest among all
trip purposes. Figure 10.2-1 shows the mode composition of each trip purpose.

To Home 47.3% I 14.4% 29.6% I:l
To Work 28.8% I 21.5% 39.3% .]
To School 58.0% 22.6% I
i 6.6%
Others 65.3% 14.0% | 17.1% I]
|
0% 20% 40% 60% 80% 100%
O Walking @ Two-wheel Mode O Private Car/Taxi/Truck
O Matatu W Bus @ Scool/Co./ Bus
B KR(Railway) O Others

FIGURE 10.2-1 MODAL SHARE BY TRIP PURPOSE

TABLE10.2-1 MODAL SHARE BY TRIP PURPOSE

HOME WORK SCHOOL OTHERS TOTAL
\Walking 1,060,324 347,110 273,457, 586,388 2,267,280
'Two-wheel Mode 23,701 22,314 2,052 7,344 55,411
Private Car/Taxi/Truck 321,594 259,471 30,917 125,720 737,702
Matatu 662,547 473,796 106,656 153,406 1,396,405
Bus 87,232 60,085 14,068 17,684 179,068
School/Co./ Bus 72,094 29,241 43,545 5,415 150,296
KR(Railway) 9,998 10,158 759 617 21,533
Others 3,202 2,750 209 1,600 7,762
Total 2,240,692 1,204,926 471,665 898,174 4,815,457,

Modal Share by Car Ownership

As expected, the modal share of “private car/taxi/truck” is very high at 52% to “with car”
household. “walking” is the main mode of “without car” household which stands at 54%.
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WI/O Car 54.0% I 33.5% l]
| 3.9%
W/ Car 24.9% 52.0% 14.5% I:|
Total 47.1% I 15.3% 29.0% l:l
| |
0% 20% 40% 60% 80% 100%
O Walking W Two-wheel Mode O Private Car/Taxi/Truck
O Matatu B Bus O Scool/Co./ Bus
m KR(Railway) O Others

FIGURE 10.2-2 MODAL SHARE BY CAR OWNERSHIP

Modal Share by Zone

Private mode (car and taxi) share in the west area is higher than the other areas. While the
share of public mode in the east area is high.

Legend

Public
Private
W alk

FIGURE 10.2-3 MODAL SHARE BY ZONE (ORIGIN ZONE BASE)
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Trip Rate by Personal Attribute

As for the trip rate by gender, the trip rate of male is higher than that of female. The
former trip rate is 2.44 trips while the latter is 2.04 trips. As for the occupation, employee
is the highest among them, and by household car ownership, with-car household is higher
than those without-car. Comparing that by household income class, high income group is
the largest among them.

Trip Rates by Gender Trip Rates by Occupation
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Trip Rates by Car Ownership Trip Rates by HH Income Class
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FIGURE 10.2-4 TRIP RATE BY PERONAL ATTRIBUTE
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Trip Generation and Attraction

Excluding home trips, which are generally generated and attracted based on zonal
population, other trip purposes have different characteristics. Work trips are generating in
large scale from residential areas since their occurrences correlate with the size of the
population. The volume of attraction is high in employment areas, such as the central

commercial and business area as well as in the industrial areas.
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FIGURE 10.2-5 TRIP GENERATION AND ATTRACTION BY TRIP PURPOSE
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Trip Distribution by Travel Mode

The flow patterns by travel mode is generally the same as the total trip pattern. Private
mode trip flows increase in volume at the west area (WESTLANDS) and Public mode
trip flows increase at the east area (KASARANI and EMBAKASI).

WALK Trips

Unit: 00 trips

PRIVATE Mode Trips

Unit: 00 trips

PUBLIC Mode Trips

Unit: 00 trips

FIGURE 10.2-6 TRIP DISTRIBUTION BY TRAVEL MODE
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Departure and Arrival Time of Trips

Most of WORK and SCHOOL trips start between 6:00 and 7:00 and arrive at 7:00 to 8:00.
The morning peak ratio is 43% in WORK trip departure, and 51% in SCHOOL trip. The
peak ratio of arrival time is 38% in WORK trip, and 54% in SCHOOL trip. In addition,
the evening peak is considered between 16:00 to 18:00 and the ratio is lower than the
morning peak.
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FIGURE 10.2-7 STARTING AND ARRIVING TIME OF TRIPS
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