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Abs t r acts

Livable St reets for Pedestrians in Nair obi: The
Challenge o f Road Traf f ic Accidents

Meleckidzedeck Khayesi

KEYWORDS:  pedestrians, road safety, street planning

This paper examines the trend in pedestrian road traffic
accident fatalities and injuries in Nairobi from 1977 to
1994. Pedestrians constituted the largest victim group of
fatalities and injuries. This state of affairs is largely due to
the neglect of pedestrian needs in transport planning and
practice in Nairobi. The key to improving pedestrian safety
in Nairobi lies in a re-orientation of transport policy from
motor-vehicle fixation to pedestrian promotion. There is an
urgent need for serious thought to be given to a meaningful
pedestrianisation process in Nairobi.

Developing st rategies to meet the transport
needs o f  the urban poor in Ghana

E.A. Kwakye, P.R. Fouracre, D. Ofosu-Dorte

KEYWORDS:  urban transport, urban poor, accessibility,
quality of life

An efficient and ef fective urban transport sector is a means
to both promoting urban development and providing
adequate access and mobility to the urban dweller. In this
context, in 1993, the Government of Ghana initiated its
first Urban Transport Project (UTP) with the express aims
of increasing and sustaining the quality and efficiency of
urban transport services and making their delivery more
equitable across all income categories. This improved
transport, resulting in increased mobility and access to
employment, markets and other centres, as well as job
opportunities is of prime importance because the
accessibility of the poor to these facilities is a measure of
their quality of life. This paper presents the transport
development strategy which has been adopted under the
country’s first Urban Transport Project, and assesses what
the likely impacts towards poverty alleviation will be.

Appropriate Transport  and Rural Development :
Economic  Ef fects of  an Integrated Rural
Transport  Pro ject in Tanzania

Niklas Sieber

KEYWORDS  agricultural production, non-motorised
transport, infrastructure improvements

Poor transport conditions are a substantial constraint for
the increase of agricultural production in Sub-Saharan
Africa. Conventional rural transport projects, which focus
exclusively on motorised transport can only partly remove
these restrictions. Therefore, an integrated transport
approach is proposed, which takes into account non-
motorised transport. A field study in Tanzania
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demonstrates that these interventions have at least the
same magnitude of effects as rural road improvements. A
system dynamics model shows that a succession of road
improvements and non-motorised interventions constitutes
an optimum scenario, which can be entirely financed by
road pricing. This new approach towards rural transport
necessitates an extension of conventional appraisal
methodologies.

So lving Bangkok’s Trans port  Woes:
The Need to  Ask the Right Quest ions

Peter du Pont and Kristina Egan

KEYWORDS: mass transit, role of government, private
investment

Bangkok has a transport crisis with serious negative
implications for health and welfare.  Congestion is causing
economic distress and technical solutions involving
infrastructure development are being recommended by
western consultants. The approach of government appears
meddlesome due to institutional barriers, and the lack of
regional land use planning and the absence of  a transport
strategy.

Heading for a New Trans port  Po licy in Sweden

Hans Silborn

KEYWORDS:  infrastructure investment, CO2 targets,
transport policy re-evaluation

Swedish policy makers see a need for a thorough re-
evaluation of transport policy and its related governmental
structures.  The focus of investment will be shifted away
from major infrastructure development to more modest
measures such as improvements of existing routes.  An
important element will be improving road safety.
Reduction of noxious emissions, especially greenhouse
gases is seen as vitally important.

The Future of  Air Travel and Internat ional Tourism

Mayer Hillman

KEYWORDS  aviation, tourism, global warming,
sustainability.

Governments' attitudes towards aviation is a useful
indicator of the value which they place on planetary
health. With air travel increasing and a resultant growing
demand for infrastructure the environment is losing out. It
is important that air operators pay the full external costs of
their industry and that this sector of the economy
contributes to reducing its greenhouse gas emissions. This
will require multilateral action to reconcile the dichotomy
of promoting air travel and improving planetary health.
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THIS is the first issue of  World Transport
Policy and Practice with its new publisher,
Eco-Logica Ltd.  We are grateful to MCB
University Press who launched the journal
and saw it though its first two years of
publication.  Its transfer of ownership has
provided an opportunity to build on the
successes of the first two years and to take
some new initiatives.  WTPP will still provide
a high quality medium for original and
creative ideas in world transport.  WTPP has a
philosophy based on the equal importance of
academic rigour and a strong commitment to
ideas, policies and practical initiatives that
will bring about a reduction in global
dependency on the car, the lorry and the
aircraft.  WTPP has a commitment to
sustainable transport which embraces the
urgent need to cut global emissions of carbon
dioxide, to reduce the amount of  new
infrastructure of all kinds and to highlight the
importance of future generations, the poor,
those who live in degraded environments and
those deprived of human rights by a planning
system that puts a higher importance on
economic objectives than on the environment
and social justice.

WTPP embraces a different approach to
science and through science to publishing.
This view is based on an honest evaluation of
the track record of transport planning,
engineering and economics.  These
interrelated disciplines have failed the
populations of the developed world and are
now failing the populations of the developing
world.  They have embraced a quantitative,
elitist and mechanistic view of society, space
and infrastructure and have eliminated
people from the analysis.  They have pursued
narrowly defined technocratic objectives for
the last 50 years and pursued many of these
objectives (e.g. road building) long after the
accumulation of overwhelming evidence that
such an obsession was counterproductive.
They are now pursuing the same narrowly
based mechanistic objectives in aviation and
have learned nothing from the experience of
road building.

Professional transport planning in all its
guises has been intellectually deficient simply
because it has chosen to eliminate people
from the analysis and to stifle debate.  WTPP
will put people at the centre and welcomes
creative debate.  This creative debate involves
no sacrifice of rigour.  Articles in WTPP will
meet the highest standards of traditional
academic rigour.  They will be well founded
on fact and experience and they will
represent the widest possible consideration of
the full range of issues any particular topic

raises.  In this way we can work towards a
more modest science and a science that is
self-critical and reflective.

WTPP will encourage the flow of material
from those countries under-represented in the
professional world of transport publishing
and from young researchers.  It will work with
these authors to help them to improve their
material and it will identify key areas of
debate for special issues.  The editorial board
welcomes suggestions for these key areas and
offers of guest editorship.

Volume 3, No 1 carries a number of articles
that begin to put these ideas into practice.
Khayesi addresses the problem of pedestrian
fatalities in Nairobi, Kenya and the urgent
need to produce solutions to the same
problem in all the rapidly developing cities of
Asia and Africa.  Kwakye and his colleagues
ask how urban transport planning can assist
the poor in Ghanaian cities, particularly
Accra.  Sieber assesses the importance of rural
transport in Tanzania and makes connections
between transport planning objectives and the
impact on quality of life for rural dwellers.
Peter du Pont takes us back to Bangkok and
the intensity of the transport problems in this
city.  Bangkok has become something of a
metaphor for transport failures (at great
expense) in large cities and a solution to
Bangkok’s problems is central to the way
forward in Bombay, Calcutta or Shanghai.

Two papers from Europe explore topics of
global importance.  Firstly, Silborn explains
the Swedish response to sustainable
development.  Sweden has put more effort
than most countries into defining and
operationalising sustainable transport
objectives but this is the same country that
has advanced the plan for a road and rail link
across Öresund to connect Malmö (Sweden)
with Copenhagen in Denmark.  It will be
interesting to see how Sweden’s sustainable
development objectives make headway
against the strongly entrenched economic and
infrastructural plans represented by the
Öresund link.

Finally Hillman takes us to the heart of
what is now the most serious threat of all to
global sustainable development.  Aviation has
taken over from the road builders as the last
bastion of “predict and provide” and sees no
problem whatsoever in doubling and trebling
capacity every 20 years or so into the
indefinite future.  Our ability globally to deal
with sustainable development will stand or
fall on our ability to tame aviation.  On
current form we are not doing very well.

John Whitelegg, Editor



K e yw ord s
Pedestrians, road safety, street planning

Abs t r a ct

This paper examines the trend in pedestrian
road traffic accident fatalities and injuries in
Nairobi from 1977 to 1994. Pedestrians
constituted the largest victim group of
fatalities and injuries. This state of affairs is
largely due to the neglect of pedestrian needs
in transport planning and practice in Nairobi.
The key to improving pedestrian safety in
Nairobi lies in a re-orientation of transport
policy from motor-vehicle fixation to
pedestrian promotion. There is an urgent
need for serious thought to be given to a
meaningful pedestrianisation process in
Nairobi.

Int r oduct i on

Pedestrians constitute a very vulnerable
group to road traffic accidents. Their
vulnerability largely results from the neglect
of their mobility needs in transport planning.
This neglect contrasts sharply with the
unrivalled and undue advantages given to
the motor vehicle (Whitelegg, 1993;
Conservation Law Foundation, 1995;
Monheim, 1996).

In Nairobi, the capital city of Kenya,
pedestrians constitute the largest single
victim group of road traffic accident fatalities
and injuries. The lives of pedestrians in
Nairobi are therefore at great risk from road
traffic accidents. In other words, the streets
of Nairobi do not offer a livable environment
to pedestrians. The streets of Nairobi should
not just be seen as part of the urban jungle.
Nor should they be viewed as satisfying
mainly the needs of motorised traffic. Rather,
they should be seen as livable streets. This
means that they should contribute to
realizing the economic and social goals of all
road users, including pedestrians.

This paper examines the trend in pedestrian
fatalities and injuries in road traffic accidents
in Nairobi from 1977 to 1994. The paper then
briefly outlines the transport policy context
of pedestrian road traffic accidents. A
strategy to improve the safety of pedestrians
is suggested at the end of this paper.

The reality  o f  pedestrian deaths and
injuries in road t raf fic  accidents in
Nai robi

The picture that emerges from the data
presented in this paper is one of increasing
loss of life and injuries that accrue to
pedestrians in Nairobi. Between 1977 and
1994, Nairobi experienced a rising trend in
the number of road traffic accidents (Figure
1). A total of 54,350 road traffic accidents
occurred in Nairobi during this period. These
accidents resulted into 6005 deaths.
Pedestrians constituted the largest number of
road traffic fatalities (3,929 or 64.5%). The
second largest victim were passengers (1,189
or 19.8%). They were followed in relative
importance by drivers (615 or 10.2%), pedal
cyclists (183 or 3.0%) and motor cyclists (89
or 1.5%). This aggregate pattern is more or
less repeated for the individual years.

A look at the trend in serious injuries reveals
that pedestrians constitute the highest single
victim group also (Figure 2). Out of a total of
14,826 persons that were seriously injured,
6,465 (43.6%) were pedestrians, 4,025
(27.1%) were passengers, 2669 (18.0%) were
drivers, 913 (6.2%) were pedal cyclists and
754 (5.1%) were motor cyclists. The
pedestrians are also the highest victim group
with respect to slight injuries (Figure 3).
There were 47,100 slight injuries, out of
which 19,469 (41.3%) were pedestrians,
15,049 (32.0%) were passengers, 7,739
(16.4%) were drivers, 2,946 (6.2%) were
pedal cyclists and 1,906 (4.0%) were motor
cyclists.

The picture that emerges from the data in the
tables and diagrams underscores the fact that
pedestrians are a high road traffic accident
risk group in Nairobi. The official statistics
on which this paper is based reveal only a
small proportion of the threat to pedestrians
in Nairobi. The situation may even be worse
than portrayed here if all the data on
pedestrian accidents were included. There is
the universal problem of  under-reporting in
road traffic accident statistics (Adams, 1986).
The question that arises is: What is transport
policy doing to improve pedestrian safety in
Nairobi?

Livable Streets for Pedestrians in Nairobi:
The Challenge of Road Traffic Accidents

Melecki dzedec k Khayesi
Kenyatta University Deparment of Geography, Nairobi, Kenya

Meleckidzedeck Khayesi:
‘Livable Streets for Pedestrians in
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importance of walking in these households
was further emphasized by the fact that a
large proportion of the first trip of the day
and the most important every-day trip was
made on foot. In fact, walking had over 40%
share of these kinds of trips (Omwenga,
Obiero and Malombe, 1994).

Pedestrian trips in Nairobi cover varying
lengths, within a complex web of origins and
destinations. For instance, in the survey by
Omwenga et al (1994), the average travel
length among the households was estimated
at 5-8 kilometres. Residents in some new
settlement areas were found to cover over 10
kilometres. Pedestrian, as well as motorised,
mobility arises due to the separation of
activities in time and space in Nairobi. This
pattern of movement is closely related to
residential patterns, location of work places,
location of shopping zones and location of
entertainment places. This is why there is a
web of movement patterns in Nairobi in
terms of origins, destinations, purpose, mode
use, direction and volume. It is during these
movements and interactions that pedestrians
come into contact with motor vehicles.

This contact should not always lead to a
pedestrian road traffic accident. However
due to deficiencies in transport planning,
pedestrians often become victims of road
traffic accidents. Analysis of the distribution
of accident spots in Nairobi reveals that the
most dangerous spots are those with heavy
pedestrian traffic in the CBD and along the
main primary distributors leading to the CBD
from low-income high density residential
areas (Ogonda, 1976; Maina, 1978; Omwenga
et al, 1993). These roads also happen to be
those with heavy fast moving motor vehicle
traffic e.g. Jogoo Road and 1st Avenue-
Eastleigh.

Road transport planning in Nairobi is by and
large motor-vehicle oriented (Omwenga et al,
1993). The general policy statement on urban
transport in Kenya has tended to ignore non-
motorized transport: walking and cycling.
Priority in transport planning has been given
to the development of motorized transport
(Omwenga et al, 1993). The existing road
networks in Kenyan urban areas, including
Nairobi, do not meaningfully cater for non-
motorised modes. The existing pedestrian
infrastructure is inadequate. In brief, there is
a general lack of infrastructure for ped-
estrians and cyclists in the urban transport
system in Kenya (Omwenga et al, 1993).

Though pedestrian mobility needs are now
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The Pedestrian in Na irobi Transport
Policy  and Practice

Transport policy and practice in Nairobi do
not appear to reflect the reality of the trip
making characteristics of the residents.
Walking is a dominant mode of transport in
Nairobi. A survey carried out in 1973
revealed that about 44.6% of household trips
were made on foot. These trips were for
essential purposes such as work, school,
personal and business (Nairobi Metropolitan
Growth Strategy, 1973). A 1994 survey of
mode use in 302 households in a low-
medium income area in Nairobi revealed that
walking is the predominant mode of travel
among these households. A modal split for
combined first four trips in the day revealed
that walking had a 47% share. It was
followed by public transport (41%), private
car (7%), bicycle (1%) and others (4%). The

Figure 2: Nairobi: Pedestrians seriously injured in road traffic accidents in
relation to other road users, 1977-1994

Figure 1: Nairobi: Number of road traffic accidents and persons killed, 1977-1994



receiving some attention in some of the
countries of Europe, the USA, Japan and
Australia, no meaningful and clear policy
shift are evident in Nairobi. Pedestrianisation
of the transport system is yet to get the policy
and action programmes it deserves in
Nairobi. Nairobi has very few and inadequate
(in some cases non-existing) pedestrian
facilities in terms of footbridges,
underground passages, exclusive walking
paths, zebra crossings and pedestrian
precincts. It is not unusual to find motor
vehicles in narrow streets which should
ideally be left for pedestrians. The situation
of pedestrians is worsened by the use of
limited walking space on pavements for
parking and hawking. Pedestrians have
therefore to use this limited space or
alternatively walk on the road, thus exposing
themselves more to the likelihood of being
hit by motor vehicles.

The pedestrian is often blamed for
carelessness as a road user. The roads in
Nairobi are used by both motorised and non-
motorised traffic. Such a traffic mix creates a
high probability of conflict that could easily
lead to a road traffic accident. This
probability gets even higher in a situation
where the road users do not adhere to the
traffic rules, a state of affairs that is prevalent
in Nairobi. The pedestrian turns out to be a
weak and disadvantaged negotiator when
confronted with the strong motor traffic.

Many motorists in Nairobi do not give
pedestrians their right of way. Pedestrians
are even in danger from motorists at zebra
crossings. To facilitate pedestrian mobility at

zebra crossings, the traffic police personnel
have often to stop motorists. Recently, a non-
governmental organisation called Road
Safety Network (RSN) was formed. This
organisation deploys personnel at peak hours
at critical points to control traffic. They even
try to stop motorists so as to make it possible
for pedestrians to cross the road. Pedestrians
tend to be blamed for crossing the road when
conditions are not favourable. They are
accused of failure to heed the presence of
vehicular traffic. Children are often blamed
for playing in the road. A contextual analysis
reveals that these actions cannot be wholly
blamed on pedestrians. In the absence of
adequate pedestrian facilities and in a
situation where there is little regard for the
pedestrian right of way, pedestrians are
obliged to take risky actions to cross the
roads. This can easily result in a road traffic
accident, for instance, when an oncoming
vehicle gets to the pedestrian when half-way
across the road.

Reclaiming the St reets o f  Nairobi for
Pedestrians : A St rategy

An issue that is increasingly drawing a lot of
attention in transport planning is how to
reclaim streets for pedestrians (Conservation
Law Foundation, 1995; WALKBoston, 1996).
Literature on the livability of streets indicates
that streets have an important function to
play in the social and economic life of the
resident population (Appleyard et al., 1981;
Hass-Klau et al., 1994). The livability of
streets has been lost with the passing of time,
largely due to increasing motorisation which
led to the neglect of pedestrians in transport
planning. The threat posed by road traffic
accidents to pedestrians is thus a global
problem.

For Nairobi, it is necessary to tackle the
problem of road traffic accidents, especially
with a view to making the streets livable to
pedestrians. The key to tackling this problem
lies in effectively and meaningfully
addressing the critical issues which have
been raised concerning transport planning
and the road user system. The strategy to
improving pedestrian safety in Nairobi
requires intervention at two principal levels:
policy framework and practice in transport.

Po licy  f ramework

At the policy level, there is need for a
rethink. In specific terms, there is need for a
comprehensive policy and institutional
framework that incorporates the needs of

Meleckidzedeck Khayesi:
‘Livable Streets for Pedestrians in
Nairobi: The Challenge of Road
Traffic Accidents’

World Transport Policy & Practice
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Figure 3: Nairobi: Road Traffic Accident fatalities and injuries by road user
group, 1977-1994



pedestrians and other non-motorised traffic.
The policy fixation on the needs of mainly
motorised transport needs a drastic reversal.
What is needed in transport policy is a re-
orientation from motor vehicle fixation to
inter-modal compatibility. In particular, the
neglect of pedestrians has to be addressed.
The present transport policy in Kenya lacks a
clear statement on urban transport in general
and non-motorised traffic in particular
(Omwenga et al. 1993). Though it sounds
altruistic, it appears that transport policy in
the world generally does not fully recognise
that “walking is transport“ (Monheim, 1996;
Nebe, 1996). At the institut ional level,
Omwenga et al. (1993) observe that there is
no strong lead agency empowered to co-
ordinate and implement comprehensive
urban transport policy measures in Kenya.
An effective institutional framework to
consistently plan and manage the urban
transport system is lacking. What exists are
several agencies and institutions concerned
with various transport matters at mixed
levels. The need for a clear policy statement,
co-ordinated institutional framework and
political commitment to pedestrian needs in
Nairobi will constitute the initial significant
step to tackling pedestrian accidents.

Pract ice in t ransport

Beyond goal and target-setting in transport
policy, there is a need to undertake specific
action programmes that are aimed at
improving pedestrian safety. There are a
number of measures that are necessary.

Meleckidzedeck Khayesi:
‘Livable Streets for Pedestrians in
Nairobi: The Challenge of Road
Traffic Accidents’

World Transport Policy & Practice
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Among these are: pedestrianisation of some
roads in the CBD, residential traffic calming
and provision of adequate pedestrian
facilities (walking lanes, zebra-crossings,
footbridges, underground passages, enough
time for pedestrians at traffic lights). Along
with these action programmes is the need for
effective legal enforcement which
incorporates a strong element of  road safety
education. A city-wide programme of road
safety education is needed in Nairobi. This
will conscietize Nairobi residents to the
dangers of road traffic accidents, more so to
the need to improve personal behaviour on
the road. In other words, road safety in
Nairobi needs to be community-oriented,
whereby the residents and road users see
themselves as part of the problem and
solution to road safety.

Concl u s i on

An analysis of road traffic accident statistics
for Nairobi for the period 1977-1994 reveals
that pedestrians are the largest single victim
group of fatalities and injuries. The in-
creasing vulnerability of pedestrians to road
traffic accidents is largely due to the neglect
of their needs in transport planning in
Nairobi. There is a strong orientation towards
the needs of the motorised traffic at the
expense of non-motorised traffic in Nairobi.
The key to solving pedestrian safety in
Nairobi lies in policy re-orienation which
should address the neglect of pedestrians.
There is an urgent need for meaningful traffic
calming measures to be undertaken in Nairobi.
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K e yw ord s

Urban transport, urban poor, accessibility,
quality of life.

Abs t r a ct

An efficient and effective urban transport
sector is a means to both promoting urban
development and providing adequate access
and mobility to the urban dweller. In this
context, in 1993, the Government of Ghana
initiated its first Urban Transport Project
(UTP) with the express aims of increasing
and sustaining the quality and efficiency of
urban transport services and making their
delivery more equitable across all income
categories. This improved transport, resulting
in increased mobility and access to
employment, markets and other centres, as
well as job opportunities is of prime
importance because the accessibility of the
poor to these facilities is a measure of their
quality of life. This paper presents the
transport development strategy which has
been adopted under the country’s first Urban
Transport Project, and assesses what the
likely impacts towards poverty alleviation
will be.

1 Intr oduct i on

By the end of the 1980s, Ghana’s per capita
income placed it among the world’s poorest
countries.  Ghana continues to have high
dependence on a small range of exportables
(principally cocoa, gold and other minerals),
low domestic savings, low aggregate
investment and a low level of private
investment. It is generally estimated that
even with the improved economic
performance since the launching of its
Economic Recovery Programme (ERP) in
1983, real growth has only been about 5%
per annum, with per capita income rising at
about 2% per annum. At this rate, it was
estimated that the average poor person in

Ghana would not cross the poverty line for
another half century.

In 1993, as a logical sequence to the ERP,
Ghana in association with the World Bank,
launched its Accelerated Growth Rate and
Poverty Reduction Programme. This aims to
consolidate and build on the earlier
economic achievements in order to further
advance the goal of poverty reduction in the
country. Ghana needs to strike for faster
growth through policies that will create
opportunities and tangible change for the
poor. The anticipated accelerated growth is
expected to go hand-in-hand with poverty
eradication (World Bank,1993). Ghana’s
national planning document, Ghana-Vision
2020 (Government of Ghana, 1995), foresees
Ghana attaining the status of a middle
income country over the next 25 years.
Initiatives like the Gateway Programme,
creation of Free Enterprise Zones and the
encouragement of private sector capital
investment are being promoted in support of
this objective.

As the World Bank has noted, c ities of the
developing world are major engines for
economic growth (World Bank, 1996), and as
a result, more attention is being focused on
urban development as an important part of
the national growth process. Furthermore,
the alleviation of urban poverty has been
identified by the World Bank as one of the
three priorities for urban development in the
1990’s (World Bank, 1991).

An efficient and effective urban transport
sector is a means to both promoting urban
development and providing adequate access
and mobility to the urban dweller. In this
context, in 1993, the Government of Ghana
initiated its first Urban Transport Project
(UTP) with the express aims of increasing
and sustaining the quality and efficiency of
urban transport services and making their
delivery more equitable across all income
categories. It is expected that as a result of

E.A. Kwakye
Director of Planning, Ministry of Transport and Communications, Ghana

P.R. Fouracre
Urban Transport Adviser, Ministry of Transport and Communications, Ghana.

D. Ofosu-Dorte
Director, TDP Consult, Accra, Ghana

Developing strategies to meet the transport
needs of the urban poor in Ghana

Kwakye, Fouracre & Ofosu Dorte:
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the UTP many of the urban poor will benefit
from improved transport, resulting in their
increased mobility and access to
employment, markets and other centres, as
well as job opportunities. This is of prime
importance because the accessibility of the
poor to these facilities is a measure of their
quality of life. Improvements will also
enhance their productivity and contribution
to the national economy.

This paper presents the transport
development strategy which has been
adopted under the country’s first Urban
Transport Project, and assesses what the
likely impacts towards poverty alleviation
will be. Reference is made mostly to Accra,
the main city of Ghana, but the conditions
described apply equally in the other large
cities, Kumasi, Takoradi, Tema and Tamale.

2 The Urban Poor

In Ghanaian cities the existing urban poor
communities are not confined to inner or
outer areas of the city. For example, in the
Accra Metropolitan Area some of the
communities, particularly those of the
original or indigenous Ga settlers, are very
centrally located within the city while others
are some 20 km from the Central Business
District (CBD). However, it is evident that
new urban poor settlements are springing up
on the periphery of the c ity, and that these
are likely to accommodate an increasing
proportion of the c ity’s poor over time. This
will have a longer term impact on travel
patterns, thereby placing an increasing
burden on the existing inadequate public
transport services.

Most of the poorer communities have
developed as squatter settlements on less
favourable residential land with poor
drainage which is often subjected to flooding
after heavy rains. Almost all are built-up
areas with little room for expansion.
Conditions are generally deplorable with
inadequate supporting social and engineering
infrastructure. Buildings are of poor material
and structural quality with low maintenance

levels. Most houses cannot be accessed by
motorised transport. However, there are some
lanes between buildings which are used for
pedestrian access, but also serve as drainage
channels.

Overcrowding in the houses is common with
the indigenous areas of Accra having an
average of 3.6 persons per room and 29.5
persons per house whilst the non-indigenous
areas have 3.1 persons per room and 30.4
persons per house (APDP, 1990). In some
poor communities household occupancy
rates have been recorded as high as 8 persons
per room. Fluctuations in household size,
which result from more open boundaries of
family membership, are also apparent (Grieco
et al., 1996).

In the very poorest communities of Accra,
almost 70% of personal incomes were below
the 1992 Accra average monthly earnings of
¢24,691 (about US$40 in 1992 prices). There
is evidence, however, that some middle and
higher income families continue to live in
these depressed areas.  This may be partly
out of choice to remain within ones
traditionally or indigenous  ‘accepted
community’ and partly because of the high
rents charged in other areas within the city.

3 Transport  availability

3.1 Vehicle ownership

Motor vehicle ownership for the whole of
Accra was 35.7 per 1000 population in 1993,
with an average annual growth rate of 4.1%
between 1987 - 1993. The distribution of
vehicle ownership by income category is not
known, but it can be expected to be highly
skewed towards the high income households.

Statistical data on bicycle ownership are not
known with any certainty. However, from a
survey of travel in the poorer communities of
Accra, it has been estimated that per capita
ownership levels of bicycle range between 30
and 120 bicycles per 1000 persons (TDP,
1992b). Even if these figures are realistic, it is
clear from traffic counts and general
observation that cycles are not widely used
in daily travel.The higher bicycle ownership
levels recorded in some areas reflect the fact
that these communities have a marked
‘cycling culture’ which is associated with
their ethnic origins such as those from the
Northern half of the country (Grieco et al.,
1995). The survey also indicated that for
every bicycle owner there were another 1.5
persons who had access to the use of the
same bicycle.
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Table 1. ESTIMATED TAXI AND TROTRO OPERATIONAL FLEET IN ACCRA

Shared Taxi Trotro Total

Vehicle fleet in use 6,500 3,200 9,700

Seat capacity 26,000 48,000 74,000

Vehicle per 100,000 pop 42 21 63

Seats per 100,000 pop 169 312 481

[ 9 ]



3.2 Public Transport

In the main, public transport services are
provided by shared taxis and  ‘trotros’ or
minibuses (Fouracre et al, 1994). Taxis have
a legal seating capacity of four passengers,
while the trotros range in size from 12 to 30
seats. There are limited numbers of bigger
buses; those in use are mainly operated by
industrial companies for use by employees.
A range of services are offered by these
vehicles, including chartering, point-to-point
(‘dropping’) and fixed route sharing or
‘joining’ (Grieco et al., 1996). The estimated
operational fleet strengths of shared taxis and
trotros are shown in Table 1.

Access to public transport from the
depressed areas seems reasonable though the
terminal facilities are poor. Fare levels on
taxis tend to be about twice those on trotros
for any given trip length. There is no obvious
differentiation in fares between services to
higher and lower income communities.
However, there are differences in service
quality between richer and poorer
communities. For example, trotros serving
the squatter settlement of Tsui-Bleoo in the
Teshie area of Accra are very old and in poor
state of repair. Their drivers avoid using the
main roads of Accra for fear of police arrest.

Fares also vary with the type of service
provided (Grieco et al., 1996).

Average waiting times at terminals are very
variable with some high recorded maximum
values; passengers often have to struggle for
the few available seats. Taxi waiting times
between terminals are one third to half of
those of trotros. This should be expected
because taxis are far more numerous and are
thus likely to be  operated at higher
frequency with resulting lower waiting times.
Taxis are also more highly utilised than other
public transport vehicles. They cover 240 km
per day as against 160 km for trotros and 90
km for big buses (Ofosu-Dorte, 1994).

3.3 Roads

The road conditions within the depressed
areas are for the most part poor. Almost half
of the road lengths have no engineered
surface. Even then some of these poor roads
are being used by vehicles since there are no
alternative roads leading into these poor
areas. Although, over a quarter of the roads
have surface dressing, these have an
extensive degree of deterioration with only
one third being in good condition. There is
lack of pedestrian walkways, coupled with
the hazards of open drains. Where walkways
do exist they are often used for street trading.

By contrast, the road network in the high
income areas of the city are generally of a
higher standard. They are more likely to have
a properly engineered surface, and are
maintained to the highest level possible.

4 . Travel characterist ics

The distribution of trip lengths from the
depressed areas has been established by
sample survey. Figure 1 shows the
cumulative distribution of trips for each
mode by trip length. Forty per cent of trips
by all modes are less than 5 km, while 75 per
cent are less than 10 km.

Modal choice is strongly associated with trip
distance, as is shown in Figure 2. There is a
marked increase in the proportion of trips
undertaken by the trotros with increasing trip
distance. For non private-car trips in excess
of 25 km, which constitute about 5% of all
trips, over 90% are undertaken by trotros.
The majority of short distance trips which
are less than 5 km are undertaken by
walking. The proportion of trips undertaken
by taxis are relatively independent of trip
distance.  Taxis carry about 20 - 25% of all
trips on distances up to 25 km. Beyond this
distance the taxi share drops to below 10%.
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Figure 2:   Mode choice by trip distance

Figure 1:   Trip length distibution for each mode



Use of shared taxis and trotros is strongly
associated with income, status and gender.
The higher a travellers’ income and, in all
likelihood, status the more likely the use of
taxi, and the less likely the use of trotro. This
is shown in Figure 3. Taxis are not only
convenient to use but also more comfortable
to ride in because of the fewer number of
passengers they carry and the low floor
clearance compared to the size of the trotros.
Comparatively, the trotros are big,
uncomfortable, and in some cases difficult to
access by women when they are carrying
loads or babies.  Women, especially those in
the middle and higher income groups, are
probably more likely to use taxis in
preference to trotros, though there is no
substantive data in this report to support
this.  This is due not only to the convenience
of the taxis, but also to the nature of the

choice of modes. They  ‘both adapt their
transport behaviour to the poor quality and
low reliability of existing informal transport
systems and creatively adapt the local
informal public transport system to their
business needs’ (Grieco et al., 1996).

Expenditure on transport as a proportion of
total daily expenditure is broadly correlated
with income levels. In general, higher
income earners spend less on transport as a
proportion of total daily expenditure. Table 2
shows the transport expenditure patterns for
a sample of workers in different earning
categories. The very low income earners
spend less, as a proportion of income, than
the next category. This probably reflects the
fact that wage earners with very low incomes
cannot afford to use even the cheapest public
transport on a regular basis. Transport for
this poorest category is largely by walking.

Travel speeds in Accra are poor and are
constantly, over the years, getting worse. In
the central areas, average peak hour speeds
declined by about 12.5% in the three year
period between 1987 and 1990. Since then
there has been continued decline and current
evidence suggests that speeds in the CBD are
below 10 kmph.

5 . Improving the mobility  and
accessib ility  o f  the urban poor: design
of  the urban t ransport  project.

In order to improve upon the mobility and
accessibility needs of the urban poor in the
country, the Government of Ghana
approached the World Bank for assistance.
This culminated in the negotiation of a
World Bank sponsored Urban Transport
Project (UTP) in 1993 for the five major cities
of the country namely, Accra, Tema,
Sekondi/Takoradi, Kumasi and Tamale at a
total cost of US$87.6 million. While the
World Bank is providing US$76.2 million,
the Government of Ghana is financing the
remainder from its own resource as
counterpart funds.

5.1 Outline of the Urban Transport
Project (UTP)

There are five main components in the UTP.
These are:

1. Road rehabilitation in Accra and Sekondi/
Takoradi;

2. Traffic management improvement and
accident reduction measures;

3. Lorry parks and bus terminal
rehabilitation;

Kwakye, Fouracre & Ofosu Dorte:
‘Developing strategies to meet the
transport needs of the urban poor
in Ghana’

World Transport Policy & Practice
3/1 [1997] 8-14

[ 1 1 ]

Table 2. EXPENDITURE ON TRANSPORT BY WAGE EARNERS
Earnings ¢ per month Transport cost as a proportion of total daily expenditure

0 - 10,000 13.7

11,000 - 25,000 24.2

26,000 - 40,000 12.0

41,000 - 60,000 11.6

> - 60,000 4.3

Figure 3:   Mode choice by income category

Ghanaian society, whereby women are more
conscious of their dress when they are
travelling than their men counterparts and
also due to their status in the society.

Mode choice is also a particular
consideration for female traders, as has been
powerfully demonstrated in the work of
Grieco et al., (1996). This group, which plays
an important role in the Ghanaian economy
through ensuring local availability of goods,
has the need for diversity and flexibility in



4. Construction of non-motorised transport
facilities and access roads to low-income
areas;

5. Technical assistance to central and local
government agencies for policy
development; project preparation and
implementation, and institutional
development.

While it is expected that all the components
of the project should have a positive impact
on the accessibility and mobility of the urban
poor in the country, some of these measures
are particularly targeted at the urban poor
areas, especially in Accra as their specific
circumstances dictate.

5.2 Bus terminal rehabilitation

The UTP includes improvements to the
surfacing, drainage, access control, lighting,
and the provision of shelter, sanitary and
refreshment  facilities to selected terminals in
all the five main  cities of Ghana.  Bicycle
storage facilities are also to be provided to
complement the non-motorised transport
components and to encourage people to cycle
to and from terminals in the manner of a
‘park and ride system’.

5.3 Non-motorised transport facilities

In support of the Government ’s policy to
provide balanced development of transport
modes in the urban areas, the project makes
provision for the construction of around
50km of dedicated cycle paths connecting
low and middle income residential areas to
commercial and business districts in Accra.
Cycle lanes and tracks have also been
incorporated as part of the road rehabilitation
designs for Accra. In the proximity of
markets, these tracks and lanes will be wide
enough to accommodate the manually
pushed trolleys which are widely used to
transport goods between the markets and the
terminals/ lorry parks for the traders.

These ‘pilot’ paths will form the initial phase
of an integrated bike path network for Accra
and eventually for other cities and
metropolitan areas of Ghana. A study will be
undertaken to produce a master plan for the
development of a comprehensive bike path
network for the whole of Accra.

Seven low-income areas in Accra, identified
as having the worst access problems, namely,
Teshie old Town, Chorkor, Russia, Sukura,
Sabon Zongo, old Nungua and Abeka will be
connected to the main arterial routes with
basic surfaced roads, thereby reducing the

operating costs of public transport which in
turn will help reduce the transport burden of
the urban poor living in these areas. Access
to selected markets is also to be improved
through the construction, or designation, of
dedicated tracks or lanes between lorry parks
and markets for non-motorised transport,
such as hand-carts.

5.4 Policy support

Specific Urban Transport Policies are to be
developed which will focus on the following
issues:

1. Regulatory options for improving the
quality and quantity of public transport;

2. Management of bus terminals;

3. Management of  parking in the main cities;

4. Options for private sector participation in
the Government owned bus companies,

5. Restructuring of the Vehicle Examination
and Licensing Division and the National
Road Safety Committee in order to mini-
mise road accidents and their effects on
the society especially in the poor commu-
nities.

The general aim of this set of  policy-related
studies is to develop an operating
environment in which an effective and
efficient public transport service will
flourish. This should be for the benefit of the
urban poor who depend so heavily on public
transport for accessibility and mobility.
Policy development will be within a general
framework of trying to achieve a self
sufficient sector in which the ‘user pays
principle’ is followed.

5.5 The expected benefits and impact of
the Urban Transport Project

The project is designed to improve the
efficiency and increase the capacity and
safety of urban public transport and road
network operations in Ghana. It is expected
to reduce traffic delays and congestion in the
five urban areas by better organising and
controlling the flow of buses, other motor
vehicles and non-motorised transport. It will
improve access and circulation, reducing
passenger and freight transport costs, and
hence improve the performance of the urban
economy.

While a broad cross-section of Ghana’s
population will benefit from improvements
in the urban transport system, many of the
urban poor will particularly benefit from
improved transport from their homes to
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markets and the main roads. This is expected
to result in increased mobility and
accessibility to job opportunities brought
about by improved taxi, trotro and bus
services, safer pedestrian pathways and
increased bicycle usage.

6 Status o f implementat ion o f the UTP

The UTP has been in progress for almost
three years. The access roads to the
depressed areas of Accra have been designed,
and work has started on implementation. The
Department of Urban Roads (DUR), the
executing agency for this work, has laid great
stress on the public presentation and
discussion of the designs with the local
communities involved. Apart from generating
local goodwill, this participation is to ensure
that designs meet community needs.

The DUR is also using public participation
exercises, or so-called  user platforms’ to
help in the development of  the designs for
the non-motorised paths, which are currently
being formulated. The originally conceived
pathways have been modified as a result of
these consultations, and the result is that the
paths which will be constructed are more
closely aligned to the existing main areas of
cycle use. An innovation in the design work
has been the use of a sociologist and an
experienced non-motorised transport expert,
to help identify how best the communities
can be served by the paths, what design
features will improve their acceptance, and
how best to promote the use of the paths,
given the existing behavioural patterns of
cyclists, and the attitudes towards cyclists by
other road users and the community at large
(Turner et al., 1996).

The designs for the public transport terminal
improvements have also been completed, and
will similarly be presented by DUR for public
acceptance. An important aspect of the
rehabilitation work is the need to put in
place an efficient and sustainable
management system which can maintain
continuing high standards of operation at the
terminals. The Ministry of Transport and
Communications (MOTC) is putting in place
the institutional arrangements for supporting
the Metropolitan and Municipal Assemblies
(MMAs) who have the responsibility for
running the terminals. Management of the
terminals will be contracted out to the
private sector on the basis of an open tender
competition.

The MOTC and DUR are also collaborating in
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giving more general support to the MMAs to
develop their technical capacities to plan for
traffic and transport. The MMAs have a weak
technical capacity in this field, which is now
receiving attention as part of a wider policy
of decentralising the powers of central
government. The DUR, which is a central
government agency, has already developed
Roads Units within the five main MMAs.
These Units initially have the role of road
maintenance within the MMAs, but their
responsibilities will gradually be developed
to include more major road works, traffic
management and public transport monitoring
and control. This process of expanding the
role of the Roads Units has started under the
UTP, through the creation of  Traffic and
Transport Units (TTUs)’. The TTUs are being
formed to oversee the management of  the
public transport terminals, and to implement
the policy initiatives towards urban parking,
which have been developed by MOTC.

MOTC is centrally involved in the
institutional and policy development aspect
of UTP, and has set  up an Urban Transport
Unit (UTU) as a dedicated cell to handle its
programmes (Kwakye and Fouracre, 1996).
The UTU has been developing the
institutional framework through the creation
of an Inter-Ministerial Committee, which
functions at various levels by bringing
together all interested parties on a regular
basis. It is through the UTU that MOTC has
been working directly with the MMAs to
create the necessary organisational and
management structures required to manage
effectively traffic and transport in the cities.
The UTU is also trying to promote, through
training programmes, the development of an
urban transport planning expertise in the
Agencies concerned.

7 Concl u s i on

Transport plays an important role in city life,
not least for the urban poor who largely rely
on the provision of public transport services
on which they spend a large proportion of
their income. The importance of transport
issues in the life of the urban poor can be
seen in the findings from a survey of
community improvement projects. The up-
grading of roads and drainage ranked second
in depressed community priorities, ahead of
such other worthwhile schemes such as the
provision of health centres, schools and
markets.

While transport improvements cannot by
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themselves solve the problem of poverty,
they can contribute to a more efficient urban
organisation, and a higher quality of life. A
key feature of Ghana’s Urban Transport
Project is therefore to promote projects which
will have a specific and positive impact on
the lives of the urban poor. Furthermore, in
order that these projects can be sustained, the
UTP has stressed the need for public
participation and consultation, as well as the
development of institutional structures

which can carry the process of development
forward at the end of the current project.

Ghana’s UTP is still in progress and some of
the important components have still to be
realised. However, it is clear that the original
project conception was well founded, and
that a significant and positive impact is being
made on transport development in the main
cities. Urban transport is at last being given
the support it deserves, and the urban poor
will be major benef iciaries.
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Figure 1 Transport activities in Makete District 1986/87
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Abs t r a ct

Poor Transport Conditions are a substantial
constraint for the increase of agricultural
production in Sub-Saharan Africa. Conven-
tional rural transport projects, which focus
exclusively on motorised transport can only
partly remove these restrictions. Therefore an
Integrated Transport Approach is proposed,
which takes into account as well the non-
motorised transport. A field study in Tan-
zania demonstrates that these interventions
have at least the same magnitude of effects as
rural road improvements. A system dynamics
model shows that a succession of  road
improvements and non-motorised interven-
tions constitutes an optimum scenario, which
can be entirely financed by road pricing. This
new approach towards rural transport
necessitates an extension of the conventional
appraisal methodologies.

Int r oduct i on

Poor transport conditions are regarded as one
of the main constraints for rural development
in Sub-Saharan Africa. As a result, since
1946 the World Bank spent more than US$
62 billion world-wide in over 1,000 transport
projects. Transport investments, comprising
13-16% of the Bank’s total expenditure, were
exclusively used for the improvement of
motorised transportation.

The focus of  donors on ‘roads and cars’ bas
been criticised since the 1980s, because the
transport needs of rural households, com-

prising two thirds of the population were
neglected. In his famous World Bank Paper
“Rural Poverty Unperceived” Robert CHAM -
BERS (1980) linked rural indigence firmly to
lack of mobility. Four years later another
World Bank Paper by EDMONDS  and RELF

conclude that ‘plans, projects and existing
policies in the transport sector do nothing or
little for the rural poor’. This group of
‘transport disenfranchised’ can be conserva-
tively estimated at world-wide to be in the
order of 700 million people. One of  the main
reasons is the low rate of motorisation, which
is 8 vehicles per 1,000 inhabitants in Sub-
Saharan Africa2. A number of recent studies3

show that the rural population of many
Developing Countries moves mainly by
walking on paths and trails away from the
rural road network and undertakes very few
motorised trips. The majority of time and
effort is spent for transport purposes which
secure the household’s subsistence needs.
Here the Makete District in Tanzania may
serve as an example4. A household with five
persons undertakes more than 1,600 trips
annually, which require more than 2,500
hours (Fig 1).  The procurement of energy
and water, which is available in
industrialsed countries instantly requires
annually more than one thousand hours.
During one year an average household
transports 85 tkm.  Two thirds of transport
time is spent in and around the village . The
biggest share of the transport burden is
carried by women.

The effort, drudgery and the high time
requirements for transport purposes sig-
nificantly hamper the growth of per annum
agricultural production: In labour intensive
economies this allocation of time is a drain
on a households labour resources. Time
constraints may have severe negative impacts
on the productivity, especially during peak
working periods, e.g. in the harvesting
season. In Makete more time is spent on
transport activities than on  labour in the
fields. JENNIN GS (1992, p. 29) reports that
many women in the Makete District “indi-
cated that they had additional shambas
(fields) which they could cultivate if they
had additional time”. According to the
International Food Policy Research Institute
(MELLOR, 1985) the lack of labour is the main
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reason for the low agricultural production:
“Africa’s poor record on food production is
largely due to labour constraints .. . These
serve to reduce labour input into agriculture,
slowing the expansion of area cultivated as
well as the yields per acre.”

Therefore, one of the main goals of rural
transport projects should be to reduce the
household’s time requirements for transport
purposes. The question arises whether the
time savings will be used for production
increasing activities. The farm households
can use 16 hours of their daily time budget5

for labour on the fields, for leisure and for
domestic tasks like water and firewood
collection. The amount of time used for
household tasks determines how much time
is left for leisure and labour. In the initial
situation household tasks restrict the maxi-
mum available for leisure and labour to time
LmaxR. The production frontier PR indicates
how much output can be produced with
different inputs of labour time within the
given time restriction LmaxR. The decision
how much time is used for crop production
and how much leisure time remains  can be
visualised by a set of indifference curves I 1, I 2

... In, each of them symbolising a different
level of utility of a given utility function. The
farmers will choose the indifference curve IR

in order to find the optimal production OR,
which necessitates a labour input of LmaxR  - LR

and leaves leisure of LR.

A different situation occurs after transport
interventions have reduced the time re-
quirements for household tasks: the maxi-
mum labour time moves from LmaxR  to LmaxA,
the production frontier shifts from PR to PT, a

the needs and economic means of  the rural
population:

• Promotion of affordable Intermediate
Means of Transport (IMT).

• Implementation of a network of paths,
trails and tracks, which can be used by the
IMT and complement the existing road
network.

• Labour based and low cost construction
and maintenance of the infrastructure.

• Transport avoiding measures to reduce
trip length to public services and to
sources of energy and water.

Economic  Effects o f  the Makete
Integrated Rural Transport  Pro ject

The understanding that “Roads Are Not
Enough”6 was the reason why the Interna-
tional Labour Office conducted an Integrated
Rural Transport Project in Makete District,
Tanzania. The district is located in the south
west of Tanzania and stretches over a moun-
tainous plateau containing mountains, hills,
ridges, valleys and steep escarpments. The
population lives mainly in scattered settle-
ments and the average density amounts to 18
persons/km2. The economy basically relies
on subsistence agriculture. The
agroecological conditions are favourable for
the rainfed cultivation of crops from tropical
and moderate climates. The latter are traded
with the hot lowlands. The salient feature of
the regional development in the Makete
District is the shift from subsistence economy
towards market orientation. In 1994 still less
than half of the products harvested are
marketed which generated annual revenues
of US$80 per household.
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new indifference
curve IT  is chosen
resulting in an
output of O T. The
graph shows that
the saved time will
be partly used for
leisure, but the
remaining time is
used to increase
agricultural output.
Thus a reduction of
the household’s
transport time will
entail a production
increase.

Therefore the
transport planning
must be adapted to

Figure 2: Effects of reduced time requirements for transport

Figure 3 Time savings per household

The project had the aim to reduce the trans-
port burden of rural households. Low-cost
roads and tracks were constructed and
improved with unpaid Self-Help-Labour,
Intermediate Means of Transport (IMT) were
developed and promoted and a number of
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systems followed by the promotion of
bicycles and donkeys. While mainly women
benefit from the first intervention, the bicycle
reduces the time consumption pre-
dominantly for men. Women profit more
from grinding mills and donkeys. But also
the feeder road causes a significant reduction
of the female time used for crop marketing.

Figure 4 lists the total monetary benefits7,
which are made up of the monetarised time
values, the increase in marketing, the salaries
earned by the project implementation and
other sources of income like  hiring of vehi-
cles, lending of donkeys etc. The biggest
monetary benefits are caused by DONKEYS
which are followed by BICYCLES. The
survey found that both have very strong
impacts on market production: They enable
farmers to cultivate bigger fields and use
more fertiliser. Donkey-households market
twice as much, and bicycle-households two
fifths more than comparable non-IMT-
households. The purchase of IMT changes
the productivity of the household from

tion of WATER SUPPLY systems have a
significant impact on the time budget of rural
households. The relatively high costs for
piped water entails a benefit/cost ratio lower
than one (Figure 5). If low cost wells instead
of expensive pipes are chosen the ratio
increases up to 3. The non-monetary benefits
from the improved water supply due to
enhanced health cannot be assessed.

The benefits of the FEEDER ROAD consist of
time savings (46%), marketing increases
(27%), income by hired vehicles (21%) and
income by project employment (6%)8. The
benefits from road improvements are distrib-
uted unequally among the survey villages.
Two survey villages with the best road access
could not take advantage of the improved
marketing possibilities: In the first village
which was a traditional source for migrant
labour, the rural exodus increased and the
agricultural production stagnated. The
second village could not compensate for the
breakdown of the regional pyrethrum market,
while a neighbouring village performed
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transport avoiding measures introduced.
Before the project started and at its termina-
tion a survey of the transport and production
activities of rural households was conducted.
The data base allows a detailed analysis of
the impacts of the various transport inter-
ventions on the household level.

One of the salient effects are time savings,
which are an indicator for the reduction of
the transport burden. Figure 3 shows the
changes of the time budget of an average
household benefiting from the transport
improvement. The biggest effects can be
achieved by the installation of water supply

decreasing to increasing returns of scale.
Donkeys are mainly used for the transport of
products from the field, while bicycles
transport fertiliser and grain to the grinding
mills and generate more trips outside the
village than in non-bicycle-households. The
latter reduces the isolation of the household.
The main restriction for the purchase of IMT
are the relatively high procurement costs. 80-
90% of the households desiring an IMT
stated that they could not afford the price,
which amounts to the annual marketing
revenues.

Traffic avoiding measures like the installa-

Figure 4 Average monetary benefits per household
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surprisingly well, even though its road access
strongly deteriorated. The latter village
profited from its traditional trading links and
transported the whole market production by
headload down a steep escarpment. The
strongest impacts of the road investment
were registered in a village, which is too far
away from the market to undertake daily
return trips and where heavy, low value
products are cultivated. Here transport by
headload would be too time consuming and
tiring.

Agroecological frame conditions, traditional
trading links and walking access to the
markets seem to be as important for market
integration as road access. Many inhabitants
of villages within walking distance to the
market prefer to carry a big portion of their
goods by headload to the market in order to
profit from price arbitrage. This is even the
case when good road access exists. The
feeder road shows the second best benefit/
cost ratio (Figure 5). The main reasons are
the low costs of the road rehabilitation with
high labour, and low machinery input. I f the
costs of commercial capital based road
construction projects in Tanzania would be
applied the benefit/cost ratio of the feeder
road would decrease to two!

importance leading down a steep escarpment
to a regional market. Especially during the
rainy season when paths become slippery
like soft soap, travelling is a dangerous
undertaking and more often than not these
paths are avoided. Obstacles like rivers,
marshes and invading vegetation force the
travellers to walk big detours. The project
trained gang leaders and foremen to conduct
simple improvements on the path such as
building wooden bridges and staircases,
digging small ditches for drainage, con-
structing timber guard barriers and winding
the path on steep slopes. The local popula-
tion gave very positive feedback regarding
the impacts of the improvements: Travel is
much faster and safer, bigger loads can be
carried and one third of the households is
able to reach new places. The latter statement
must not be underestimated because path
improvement is an appropriate measure to
reduce rural isolation. Agricultural produc-
tion in the catchment area increased more
strongly than in comparable villages. The
number of pedestrians using the path to
reach a regional market is higher than that of
passengers using the feeder road mentioned
above. A considerable amount of traffic was
generated by footpath improvement. The
absolute benefits from the improvement are
nevertheless quite small, because the catch-
ment area has a “traditional” low market
orientation. But the low construction costs
attribute the high benefit-cost-ratio to foot-
path improvement.

A local trail connecting a village with the
ward centre was widened to a MOTORABLE
TRACK. While the village representatives
emphasised the large benefits due to in-
creased health care and the appearance of
traders in the village, the monetary benefits
and the benefit/cost ratio are relatively low.
The construction of tracks could possibly be
economically warranted if they would be
used by bicycle-trailers or animal drawn-
carts.

C oncl u s i ons

The improvement of footpaths can be a very
efficient and cheap measure to stimulate the
marketing of primarily subsistence oriented
villages within walking distance to regional
markets. If the distance to the market is
longer than a half day walk then motorised
access is a necessary precondition for re-
gional market integration, but it does not
automatically stimulate the development
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The feeder road performs better than the
GRINDING MILLS, which benefit mostly
from time savings. The high costs entail a
benefit/cost ratio below one. The fact that
households use their scarce monetary
resources to pay the fees for grinding shows
that benefits other than transport time
savings must be taken into account. The
alternative of grinding by hand seems to be
so arduous, that the service is valued more
highly than the benefits from the saved
transport time.

The cheapest transport intervention was the
improvement of a FOOTPATH with regional

Figure 5 Benefit / cost ratio
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process. The increasing marketing entails the
growth of production and market related
transport tasks: in this phase the purchase of
Intermediate Means of Transport can induce
another sharp increase of agricultural pro-
duction. The strong effects and the high
benefit/cost ratio warrant the promotion of
IMT. Traffic avoiding measures can only be
economically justified if they are low cost
interventions. Other non-transport effects,
like health improvements, are probably
bigger than transport related benefits. Com-
paring the absolute effects and the cost
efficiency it can be safely stated that non-
motorised transport interventions have the
same magnitude of impacts as interventions
in the motorised sector.

Transport  Intervent ions and the
Dynamics o f  Rural Development

A rural development process entails incre-
asing time requirements for production and
marketing related transport activities. The
limited time budget sets restrictions for the
further increase of productive activities. On
the other hand rising cash incomes give an
opportunity to use more non-labour inputs
like seeds and fertiliser, which entail a
further growth in production. I t is difficult to
judge the effects of the various interrelations,
feedbacks and restrictions. Therefore an
econometric model was designed in order to
analyse these interrelations by using a system
dynamics approach. The software used was
developed by the Michigan Institute of
Technology and it’s most popular applica-
tions were the world development scenarios
published by the Club of Rome.

The model describes the nexus of production
and transport as it was observed in Makete.

The main system features are given in Figure
6. Agricultural production, which is the
salient variable of the system, is determined
by the following inputs: labour, cultivated
area and amount of fertiliser used. The
biggest share of production is consumed by
the farming household and only a small
share is traded on markets. Marketing
revenues reduced by input costs determine
the agricultural income of the region. The
main negative feedback loop is caused by
transport activities, which are determined by
the transports necessary for subsistence, crop
production and crop marketing. A rising
transport burden reduces the disposable time
element of the time budget. If more time is
used for transport activities, less time can be
spent for labour in the fields. This feedback
loop establishes an equilibrium between the
time needs for labour and transport. The
number of working hours rises as long as
enough time is disposable. Increasing labour
makes the cultivation of more plots possible
and leads to a bigger acreage. A positive
feedback loop exists between the amount of
fertiliser applied and income. Transport
interventions influence the transport patterns
of the household and modify the time
budget, which leads to a changing produc-
tion. Some of the interventions have direct
impacts on the household income situation.

The following assumptions are constituent
for the model:

• External demand for agricultural produce
is unlimited and local production does not
change producer prices, which give
sufficient incentives to stimulate produc-
tion.

• A free transport market exists assuring the
evacuation of all crops offered by the
farmers.

• The sectoral division of labour does not
change during the observed period.

• The time saved by transport interventions
will be entirely used for direct productive
or production-related transport activities.

The model simulates the process of a grow-
ing market integration of a predominantly
subsistence oriented region over a period of
20 years. The initial situation assumes the
complete isolation of the idealised region
(Figure 7), where 20,000 people dwell. Five
scenarios are set up to assess the different
impacts of transport interventions.

Initially the model region is completely
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Figure 6 Main features of the model



Niklas Sieber: ‘Appropriate
Transport and Rural Development:
Economics of an Integrated Rural
Transport Project in Tanzania.’

World Transport Policy & Practice
3/1 [1997] 15-24

isolated and agricultural production is used
to satisfy subsistence needs. The regional
economy stagnates because low internal
demand is not able to generate  significant
growth. This process is induced by the
construction of a FOOTPATH from Village B
to Market C in Figure 7. Because the market
is within walking distance some villages
begin to increase their production and sell
crops outside the region. Disposable income
increases annually by an average of 3.8%.
Low construction and maintenance costs
make it possible to obtain an internal rate of
return of 114%. The rate seems to be quite
elevated, but the initial situation with an
assumed complete isolation of the region has
to be taken into account9. It can nevertheless
be stated that production is very soon
restricted by the limited time requirements
for long walking trips to the external market
and the lack of fertiliser, which is not avail-
able without motorised access.

Thus the construction of a footpath seems to
be an efficient transport intervention, if the
region has no motorised access, markets are
within walking distance, funds available for
road construction are not sufficient, or a risk
averse investment strategy is preferred.

The construction of a FEEDER ROAD be-
tween the regional centre A and market C
(Figure 7) reduces time requirements for the
evacuation of crops and makes fertiliser
available, both of which cause a stronger
increase in production and in income than in
the previous scenario. The increasing
number of trips to the fields and to collection
points reduces the disposable time budget

and sets limits on production. Disposable
income increases by 5.2% annually. If a low
cost road is built the internal rate of return
amounts to 56%. Good initial conditions and
the low construction costs favour a high rate
of return. The construction of a feeder road is
the basis for all the following scenarios and
the effects always have to be regarded in
relation to this scenario.

The third scenario tries to reduce the time
constraints by supplying every village with
motorised access. Construction of a network
of MOTORABLE TRACKS combined with
the above described feeder road causes a
reduction in the transport time to markets
and gives rise to another increase in produc-
tion. Disposable income increases slightly
faster than in the previous scenario, but due
to the high investment and maintenance
costs the rate of return reaches only 37%. Of
course the roads would have other non-
transport impacts, which cannot be
monetarised here: reduced drudgery for
market trips, access for ambulances and
mobile health services.

In the fourth scenario the effects of TRANS-
PORT AVOIDING MEASURES in combina-
tion with a feeder road are simulated: All
villages receive wells, water pumps and low
consumption stoves 10, which reduce the time
budget for subsistence transport. Production
reaches the same level as in the previous
local-track-scenario, but the lower Vehicle
operating costs cause a slightly higher
disposable income. High investment costs
reduce the rate of return to 32%, which is
below the previous scenario.
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Figure 7 Main features of the scenarios
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The biggest effects after the construction of a
feeder road can be achieved by the pro-
motion of DONKEYS AND BICYCLES. The
main reason why farmers are nowadays not
purchasing the IMT is their high price:
Without any access to credit only 15% of the
households would be able to purchase an
IMT. The scenario simulates the effects of a
revolving fund for small scale credit. A credit

financial situation in many Sub-Saharan
African countries there is little hope that new
rural roads can be financed by recurrent
budgets. A step towards a sustainable system
could be taken if village governments, wards
or districts would be permitted to levy user
charges under the following conditions:

• charges should be simple and inexpensive
to collect,

• users pay only according to their utilisa-
tion,

• revenues should be earmarked for trans-
port purposes, and

• a locally elected committee or institution
should control the proper use of the
revenues.

Revenues from road user charges are paid in
a road fund, which has the task to finance
maintenance costs and repay the debt for
road construction (real interest rate 8%)
within 20 years. The necessary user charges
are listed in column 4 of Table 1. It has to be
assumed that traders pass on the user charges
to the farmers by reducing the producer
prices of agricultural products and thus
decreasing disposable income (column 5).
Complete cost coverage of a feeder road
would imply road user charges of $ 4 per ton
and a reduction of disposable income by 4%.
In the case of the construction of motorised
track access to all villages, user charges of
US$9/ton would have to be levied. This
would reduce the disposable income of
households by 10%. Income would reach the
same level as achieved in the feeder road
scenario. The question arises whether the
people are willing to pay this price for
reduced market transport and the non-
monetary effects of the tracks. If only main-
tenance should be financed by the fund, then
just 35% of the given charges would be
necessary.

An integrated transport approach favours a
combination of the above mentioned trans-
port interventions as proposed in Figure 8.
The measures are financed with a Regional
Transport Fund which is a combination of
the Credit Fund for IMT and the Road Fund.
The fund is financed by an international
credit with 8% interest rate. In the initial
phases, when the region is not accessible by
motor vehicles a local footpath to an external
market is improved and credit is distributed
for the purchase of IMT. If the farmers
respond after a period of three years by

coverage of 75% would give altogether 62%
of the households access to IMT at the end of
the simulation period. The IMT have two
general effects: They reduce the transport
time and they increase the productivity from
decreasing to increasing returns to scale.
These effects induce a strong growth in
production. Disposable income increases
annually by 6.7% and exceeds the growth
rates of all previous scenarios. The rate of
return can be estimated at 58%. The model
shows, that the purchase of an IMT, even
with a high real interest rate of 12%, could
be very profitable for the farmers.

The main problems of these types of funds
are high overhead costs and low repayment
morale. I f it is assumed that only 80% of the
credit is paid back and no credit distributed
to replace old IMT, the fund would reach
positive values after 12 years. The Grameen
Bank in Bangladesh demonstrates how the
distribution of credit can be more efficiently
organised. It seems to be sensible to design
the credit system primarily for women in
order to reduce the female transport burden.
The West African savings clubs “Tontine”
could be an appropriate institution.

How can Road Investments and
Maintenance Be Financed?

In consideration of the desperate public
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Table 1 Salient results of the scenarios
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increasing their market production, a feeder
road to the regional centre is constructed.
After six years of simulation the total debt
reaches its maximum at 9.3 $ per inhabitant.
A road user charge comprising 8% of the
producer price is levied on the exported
products. The growing market production
enables the road users to repay the debt until
year nine. Now the market production
exceeds three tons and transport constraints
hamper its further growth. After another two
years enough user charges are collected to
finance the construction of motorable tracks
to every village. This investment entails
another production expansion and the fund
fills up faster in order to finance transport
avoiding measures in year 16. After 20 years
the annual market production exceeds 4.2
tonnes and disposable income reaches $ 290,
which implies an annual increase of 7.1%.
The income seems to be still very low, but it
has to be compared to the reality in Makete,
where in 1994 the revenues amounted to less
than $ 80.

o logies o f  Transport  Pro jects

The new bias towards rural transport ne-
cessitates a widening of the approaches for
the ex-ante-assessment of transport inter-
ventions. HOWE  (1994, p.35) judges “the
current state-of-the-art for surveying and
forecasting local level rural traffic demands”
as “extremely crude”. The concern of many
studies rarely goes beyond the routine
prediction of motorised traffic and growth
generation. While the b iggest benefits in
conventional assessments are usually gener-
ated by the reduction of vehicle operating
costs, the Makete Survey demonstrated that
these benefits are relatively small compared
to the other effects.

Therefore an appraisal of the different types
of rural transport interventions should be
based on a road and a household survey
(Figure 9). The planning methodology
changes from a top down view, where the
region is regarded as one entity, to a bottom-
up approach, where the household is the
basis for the conception of transport in-
terventions.

The road survey observes the existing
motorised transport on main roads. The
benefits can be derived if reduced vehicle
operating costs are multiplied byexpected
traffic. Countries experiencing a severe
shortage of foreign exchange may not be able
to expand the size and usage of their vehicle
fleet and therefore no extra traffic will
appear. Therefore expected vehicle supply
has to be taken into account if future trans-
port volumes are estimated.

The household survey contains an assess-
ment of household size and composition and
an estimation of future population growth,
migration and change in employment. The
household survey gives indication of actual
market production per household. The
project may have direct impacts on market
production (e.g. by dissemination of IMT) or
reduced vehicle operating costs which give
rise to future production increases (Producer
Surplus Theory, CARNEMARK 1976). The
household survey reveals also the actual
transport patterns of rural households. The
time savings per household can be achieved
by reducing the number of trips and decreas-
ing trip length. The changes in the house-
hold’s transport patterns can be derived from
the experience of other projects. Because IMT
households have different transport patterns,
the number of households possessing IMT
should be estimated. Direct income effects

The model shows as well, that with increas-
ing production the investments have smaller
productive effects due to decreasing returns
to scale with the given technology. At the
end of the simulation period new agrarian
technologies, like the use of ploughs with
animal traction, high yielding varieties or
irrigation schemes might entail a change of
the production function. A further produc-
tion increase necessitates a change of the
transport technology again: the evacuation of
crops can be only managed with animal
drawn carts or small motor vehicles.

A New Approach to Appraisal Method-
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Figure 8 Succesion of various transport interventions
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can be assessed by wages paid during the
construction phase.

European cost/benefit calculations for road
investments include a monetary value for
time savings and reduced accidents. Time
savings can be valued with the opportunity
costs of time. In the case of Makete the
marginal productivity of labour was chosen
as the basis for the valuation.

The empirical evidence from many studies
about the impacts of road improvements12

shows that the estimation of production and
marketing changes is related to strong
uncertainties. The low reliability of the
predictions favours risk averse investment
strategies:

• Choice of the cheapest investment op-
portunity related to the local needs: In an
initial development phase the improve-
ment of footpaths or construction of
motorable tracks might be more appro-
priate than a wide feeder road.

• Spatial distribution of investments: Build
as cheaply and extensively as possible or
undertake spot improvements on existing
roads and wait for a response from pro-
ducers. If bottlenecks occur, then further
investments can be warranted in the
responding regions.

• Choice of labour intensive construction
methodologies in order to distribute the
direct income effects more equally among
the local population.

• Leave the risk assessment to the produc-

ers: A small scale credit system delegates
the decision about the productive effects
to the farmers. Probably the individual
appraisal of the farmers is more reliable
than the global assessment of  a highly
educated planner.

An eurocentric transport planning approach,
which focuses exclusively on motorised
transport, does not reflect the production
constraints of African rural households. The
improvement of the local transport system in
and around the village can set forces free
which stimulate economic development.
Reduced effort and drudgery in transport,
decreasing time constraints and better access
to public facilities and markets will most
probably entail an expansion of agricultural
production. Intermediate Means of Transport
can increase agricultural productivity, reduce
rural isolation and thus raise the acceptance
of agricultural innovations. Transport
improvement for rural households is an
important precondition for a dynamic rural
development process.

Figure 9 Assessment procedure for rural transport interventions
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Foot n ote s
1 This article relies on the PhD-Thesis: S IEBER,
Niklas (1996 ): The Contribution of Transport
Investments to Regional Development in the Rural
Areas of Sub-Saharan Africa, Karlsruhe.
2 UNCTADA II, The Republic of South Africa is
excluded.
3 AIREY (1992), BARTH/HEIDEMANN (1987), BARWELL
(1993), BARWELL/EDMONDS/HOWE/DE VEEN (1985),
BARWELL/DAWSON (1993), HOWE/RICHARDS  (1984),
KAIRA (1993), RIVERSON/CARAPETIS (1991).
4 BARWELL / MALMBERG (1989)
5 The remaining eight hours are spent sleeping.
6 Title of the book by BARWELL and DAWSON (1993)
7 The benefits from reduced Vehicle Operating
Costs are not listed here, because it is assumed
they are included in the benefits by increased
market production. Compare:  ADLER (1987, p.34)
8 The direct income effects are high, because a
labour based construction technology was chosen.
Compared to capital based technology the labour

based approach increases the share of wages on
total expenditure, reduces the financial costs and
the need for foreign exchange. (RIVERSON et al 1991,
HERTEL 1991, ILO)
9 Probably the model overestimated the produc-
tion increase for the footpath scenario,  because no
functional relation between distance to the market
and market production could be implemented. The
long walking distance would probably set stronger
restrictions than in the other scenarios.
10 It is assumed that wells have the same effects as
the water pipes observed in Makete. Low con-
sumption stoves reduce the consumption of
firewood by 40 %.
11 Regular Maintenance expenditure is excluded.
The necessary money to fill  up the credit fund for
IMT is added to the total investments.
12 A comprehensive overview of various transport
studies is given in HOWE/RICHARDS  (1984) and in
WILSON (1973)


