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THESI S ABSTRACT

In many of our Nigerian Urban centres, workers
face problems of long travel time and high cost of
travel in their worktrips.
The Study is ainmed at exam ning the characteristics
of Journey to work in Makurdi, identify the problens
with a view to planning effectively for it.

Data was collected from Primary and Secondary Sources.
In Makurdi, Journey to work was found to be associated
with problems of high cost long travel time, inconven-
iences and strains. The low income earners spend nore
than 26% of their nonthly income and travel for [|onger
di stances than high incone earners in their worktrips.
Less than 22% of the workers were observed to own
private vehicles (Cars, bicycle, notor-cycle, etc) of
their own. Unfortunately, the public transport system
is inefficient, overcrowded and their services are
not accessible to a large part of the Urban area.
These problens are due to the poor Urban growth with
respect to the distribution of residences and workpl aces,
the poor roadnetwork and the present econonm c recession
Forcasts of |anduse and worktrips shows that these problens

my be worse by the year, 2005.
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Proposal s for achieving an effective journey to
wor k based on short term curative measures and |ong
term preventive measures were advanced. The short
term curative measures were directed at solving the
probl ems of existing flows. These include proposals
on inmprovenment of road network, organising the
present public transport system and traffic management
schenmes. The long term preventive measures include
proposals on distribution of residential areas and
wor kpl aces to m nim se distance and ease novenment

to work, mass transit system wutilising the train

services by 2005, planning for pedestrians, motorcyclists
and organi sed parking system

The proposals are expected to be inmplenented in
17 years. The phases of inplementation are 1988-1990
(Short term), 1991-1995 and 1996-2005 for long term
proposal s. There are also recommednati ons on sources
of finance and adm nistrative framework for the

i mpl ement ati on.
It is hoped that if the Physical Planning solutions

advanced were inplemented, the problems of journey to

work in Makurdi would be solved.
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CHAPTER ONE

BACKGROUND TO THE STUDY

1. O INTRODUCTION

There are many problems associated with urban
travels for residents of mest eof our Nigerian cities
teday. These problems include high cest, long travel
time, inconveniences and strains. These preblems
have been aggravated by our present state ef ecenemic
predicament. The astrenemical rise in prices of
vehicles and spare parts has made urban travels
costly, time censuming and frustrating. The removal
of o0il subsidy in April, 1988 led to a hike in
transport fares. Because of the importance of
transport in economic activities, the upward review
in transpert fares have automatically translated into
a general hike in the entire economy.

Urban travel purposes include journey to work,
journeys to school, shopping, recreational and social
activities. Planners have given work trips some
special consideration in most of their transportation
studies because they are the most important category
of journeys made from home and they tend to be
redistributed unevenly through the day, mostly being
concentrated into a few peak hours, Tt is also the
major cause of the chaotic traffic situation being

experienced in most of our cites today.



The inadequacy of public transportation for
workers has been a major concern for the present
government. As a panacea tc the problem, a sum of
N700 ;illion was allocated for purchase of buses
under the special reflaction package in 1987 budget
at a moment of grave difficulty. But this is a
narrow waf of looking at the problem since the fallin

the number of vehicles hdve not solved the problem-of
urban congestion in most of our cities. Other
problems of urban travels are overloading of routes
and facilities, the overlong trips, difficulty of
parking, overcowded buses, long distance separation
oly residences and work places which affects the
productivity of workers. These are problems that
arise not only out of the sheer size of our cities but
also out of the organisation of their landuses, the
rythm of their activities, the balancing of the
public services with private right of access and
movement, and the tastes and preferences of their
citizens with respect to mode of travel, route,
comfort and cost (Dyckman, 1971).

Journey to work which accounts for a large part
of urban traffic problem is a product of a comparatively
free choice of residence and place of work. In the
early industrial centres of the western countries
workers were grouped in dwellings close to their

respective places of work (Dyckman, 1971). Residence



Wore located within.walking distance from work places
because of the low lovel of transport technology.
Improvements in living standards have contributed
almost as much as the growth of cities to contemporary
comfort and ceonvenience, as well as the ability to
sustain higher costs, have affected the choice of both
residence and mode of travel. The transportation
plight of cities is a condition people have themselves
brought about by taking advantage of individual
opportunities.

Deliberate individual.and collective decisions
on the whole question of quality of urban life must
first be made if changes arce to be achieved in the
present condition of transportation. The problem of
urban ftransportation is one of city layout and
planning as well as one of transportation technology.
Different types of landuses generate different or
variable traffic flows. The shift in emphasis from
the study of flows themselves to the study of the
landuses that give rise to the flows underlies the
basic city planning proposition that traffic can be
manipulated by contrelling and rearranging the
landuses that represent the destinations and
purposes of transportation, There is need te study
landuse patterns within our c¢itiesg in order to relate

these uses to transportation demands.



1.20 STATEMENT OF PROBLEM

Makurdi has been growing very rapidly in size
and population as a result of influx of civil servants
and businessmen to the town since it was made the
capital of Benue State in 1976. The rapid growth,
coupled with physical constraints (drainage,
topography, soil) to urban development has led to
hapharzard development of landuses. The lack of
balance between employment and housing is due to
the location of work areas far away from the main
residential areas. The low income groups are more
affected by this long distance travel than the high
income groups since high residential densitics are farther
away from the work areas than low residential densitieg

. The present economic recessior has made it
difficult for the low and middle income groups to
dream of owning vehicles. This means that a very
large number of workers in Makurdi daily depend on
the available public transport system for their
basic means of journey to work. Unfortunately, the
existing public transport system (Motorcycles, Minibuses)
are inadequate in their operation and services. They
charge very high fares and their services do not cover
a large section orf the population. Tuis makes workecs
tc“change mode several times before reaching their
places ot work. This change of mode ot only
"erodes" worker's lean income but lon: travel time

is mssociated with it.



The problem has been exacerbated by inadequate
transportation Tacilities like the poor road network,
lack of hovizontal separation of vehicular traffic and
lack of bus stops which causes traffic delays on the
roads.

The problems associated with the landuse, the
road network, the molde of movement and social econoinic
characteristics of workers has led to high cost of
travel, long travel time inconveniences and strains
to workers in Makurdi.

There is therefore a need for curative and
preventive physical planning measures to solve the
problem of journey to work in Makurdi. This is
through landuse and transportation planning to minimise
residence to workplaces distance separation. Also a
need for an efficient mass transportation system
operations, ensuring that the fare structure is within
the affordable means of the workeés income, planning
for effective road network and traffic management
schemes. This will be a panacea to high travel time

and high cost of journey to work in Makurdi.

1.0 ATIM AND OBJECTIVES

Aim
The aim of the study is to examine journey to

work in Makurdi Urban Area with a view to making

planning proposals for achieving an effective system.



Objectives

.1. xfo reviecrw concept, models, approaches and
strategies and factors used in planning for
Journey to work.

2. fTo apailyse the Makurdi landuse and establish
the Irncational relationship of residences and
warkplaces.

3. lTo examine the nalure of jeurney to woirk and
identiTy socio-peconomic characteristics of
workors.

R ‘To jdentify the problems associated with
journey to work in Makurdi Urban Area.

He To forecast journey Lo work patterns based
on the trend of development.

6. To sugegest physical planning propesals for an
effective journey to work system in Makurdi.

7. s To suggest implementation policies for the

propesals towards achieving effective journey

to work in Makurdi Urban Area.

1.40 SCOPL AND LIMITATIONS

The gtudy limits itselfl to only workers resident
in Makurdi. Only major workplaces are considered.
The activities of informal sector (Hawkers and service
oriented) which provides moving employment, and whose
work location rovers a large area are not considered.

This is becaunre theitv jaurney to work cannat be

delermined.
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1.50 RESEARCH METHODOLOGY

The methodological framework of the study
has been grouped into stagess Conceptual Framework,

Data Collection, Data Analysis and Data Forecasting.

1:51 Conceptual Framework:

The conceptual framework has been illustrated
in Fig. 1. The first aspect was concerned with
problem identification in which goals and objectives
were formulated.

Existing strategies for achieving goals and
objectivaes were reviewed and analysed for their use
in the study area. This was discussed under concepts,
models, approaches, strategies and factors used in
planning for journey to work.

The third stage was the analysis of the
characteristics of journey to work in Makurdi and
inferences were derived.

The stage of planning proposals follows.

This has been grouped into curative planning measures

for short term planning and preventive planning.

Some of the proposals were evaluated before the selection
of the alternatives. The implementation stage was
discussed under phasing, financing and administrative

framework.



52 Methods of Data Collection

Data was collected from primary and secondary
sources. Data from primary sources wefe based on the
components of journey to work, These include the
diftribution of residences and workplaces, the
road network, the modes of movement and the

socio-economic characteristics of workers.

(a) Home Interview Survey

The home interview survey was conducted by
means of questionnaire ( appendix Il Tt was thought
that the size of the sample needed depended principally
upon the total population, degree of accuracy desired
and the density of population in the survey area.

The adequacy of various sample sizes has been
tested by the United States Public Administration
Service (1957), and from the results of these tests
the following table, based on population, was compiled

te aid in determining the size of sample needed.

Population of Area Recommended

Size of Samples
Under 50,000 1 in 5 dwelling units
50,000-150,000 1 in 10 dwelling units
150,000-300,000 1 in 15 dwelling units
300,000-500,000 1 in 20 dwelling units
Over 1 million 1 in 25 dwelling units

fable 1+41: Recommended Size oI Sample.

Source: Public Administration 3Service (U.S) 1957
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Since the population of Makurdi fell between
150-300,000, it would mean sampling in every 15
dvelling units. This was considered touo expensive.,

It was thought that a sample will be representative

i’ the persons included are distributed geographically
throughout the survey area in the same proportion as
the whole population is distributed. The technique of
sampling is more important and determines the accuracy
of sampling than the sample size.

The quota sampling method was therefore used.
This was done by dividing Makurdi into the present
ten functional zones for purposes of data collection.
The quota sampling is easy in administration because
there is no problem of non response, It is independent
of existence of sampling frames and may be the only
precticable method of sampling a population for which
no suitable frame is available.

To ensure a more even coverage of the
population, the systematic samplying technique was
used in each of the zones. A one in 40th household
was selected for inclusion in the sampling., This
gives a 2% sampling of households. If the members
ot the 40th household were not ih, or did not co-operate
with the enumerators, they were instructed to try the
38th or 39th household. Afterwards counting would
continue from the %41st household. Thirty trained
interviewers were used. A total of 650 guestionnaires

was administered and 610 was collected (Fige 1.2).
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(b) Workplaces Interview Survey

The same questionnaire used in the home
interview survey was also used for workplaces
interview survey. A list of major workplaces was

compilledand selection was made by random sampling, by
means of random numbers (Appendix II). A 12.5%
sampling was employed to select workers from the
selected major workplaces, that is, 10 workers out
of every 80 workers. What constitutes a major work
place in the study is an establishment employing up to
80 workers. The Federal Government guideline is that
an establishment employing up to 10 workers should
provide housing for her workers. This implies that
an establishment employing 10 workers constitute a
ma jor workplace. It was thought in this study that
80 workers would have more significant effect on the
flows!\moreso that the same interview was conducted
on the workers home. This is a type ol sampling
with replacement,

Three hundred and eighteen questionnaire
were administered and two hundred and [fifty seven
questionnaire. were collected given an 80.8% response
(Fig. 1.2) and (Appendix II).

When the residence/workplace interview survey

were combined, it gave a total of 968 juestionnaire
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and 867 questionnaires were collected ¢iving a response

rate of 89.5%.

(c) Road Invuantory

Road inventory was carried out on some of the
major roads. Informations on the conditions or
carriage ways, traffic control devices, widths of
rofls, availability of bus stops and parking facilities,

and road junctions were recorded on prepared sheets.

W

(d) Traffic Survey

Mannual traffic count was carried out on some
major roads in order to determine the volume of
traffic passing a road at peak periods for comparison
with other variables. The peak hour periods were
7.00-8.00 a.m, 3.15-%.15 p.m, 6-7 p.m in the morning,
afternoon and eveningrespectively.

(e) Running and Journey Speed

Journey speed is the distance travelled by a
vehicle divided by the total time taken to complete the
distance (speed = m/s). The total time includes both
the running time -~ when the vehicle is in motion and
the stopping time enroute. Information on journey
speed is useful in measuring traffic congestion, the
performance of traffic on roads and predicting future
traffic behaviour. It is a criteria on which to base
decisions regarding the diversion and assignment of

traffic to new and improved highway facilities.



funning and journey speed was measured by the
rezistration numnber method. Observers with synchronised
watches were stationed at both ends of the road test
section. As the vehicle passes an obhserver, its
registration number and time of passage were recorded,
At & later time the registration number was matched
and individual vehicle time determined. Knowing the
distance over which the vehicle has travelled, the
mean ranning speed of traffic was determined after

carrying out such observation.

(f) Delay Studies

Delay studies enables one to pin point locations
where conditions are unsatisfactory and reasons of
delay. It is also used for road improvement. There
are two types of delays: one is fixed delays which
is the result of fixed road way conditions and can
occur irrespective of the traffic congestion. These
intlude railway crossing, road intersection, roundabout,
stop signs, etc. Secondly, operational delays caused
.by parking and unparking vehicles, pedestrian crossing,
turning vehicles, internal friction withntraffic streams.

The moving observer method was used for measuring
delays. A survey log was prepared., A car was started
along a test station with the aid of a stop watch,
all locations and times of stopping and starting were

noted as well as ancilliary data.
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(g) Secondary Sources of Data Collection

These include literature, landuse maps,
Makurdi Master Plan, vehicle registration office,
Government Statistical records, National Union of

Road Transport Workers (NURTW).

153 Methods of Data Analysis

The workplace and home interview survey data were
analysed by means of percentages, bar graphs, line graphs,
and pie charts. In the analysis of work trips, the
number of questionnaire on home interview survey and
worlplaces interview survey were multiplied by their
correction factors which were 40 and 8 respectively.
Their products wete then summed up to get the total
worlk trips for each zone.

The traffic counts were expressed in qualitative
terms in passenger car unit (p.c.u). The p.c.u. was
caleculated based on the assigned weights to different
types of vehicles (Table 1.2). A car is assigned a
value of one and other vehicles are based on this,
hence, other types of vehicles are equivalent to '"x"

passenger car units.
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1.6:

!¢ 1.2: Passenger Car Units Equivalents.

Type of Vehicle Value
Bicycle 0%33
Motorcycle 0.75
Private CarlTaxis 1.00
Minibuse/Pick up Van 2,00
Bus/Trailer/Truck 3.00

Source: Road Research Laboratory (1965).

STRUCTURE OF THESIS

Chapter one is the background to the study.

Chapter two deals with conce pts, models, approaches

and factors of journey to work. Chapter three
gives a background information on study area.
Chapter four examines the characteristics of
Journey to work in Makurdi. Forecasts of landuse
and worktrip were examined in chapter five.
‘Chapter six presents physical planning proposal
for achieving effective journey to work, while
chapter seven deals with the implementation of

proposals and conclusion.
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CHAPTER TWO

2.00 JOURNEY TC WORK: LITERATURE REVIEW

This chapter attemplts to review some of the
existine conceptis, models, approaches, strategies and
factors affecting journey to work. The characteristics
of journey to wvork in develeped Cnnnt;ies and developing

countries will also be compared.

2:10 CONCEPTS UsED IN PLANNING FCOR JOQURNEY TO WORK

Journey to work here refers to the trip made by
a worker from his house to his place of work and tﬁe
reverse trip from work back home after the day's work.,
A concept refers to a set of ideas derived from a set
of principles. Tt is an idea or general notion

underlying a set of things.

- I Linear Urban Design Concept

New concepts of urban design that help us
visualise how existing cities might be redesigned and
fur ther urban growth guided to create more satisfactory
living envirenments that are alse transportation
efficient have been introduced by the planned cities
of the world, granted their short comings. The lessons
are provided by the successes and failure of British
new towin of Sinsapore, Brasilia, Chandigarh, Tema in

N -
Ghana and many athers (Owen, 1974 .



17 some of the best features of these planned
communities were combined, urban development' in the
future would result in a rearrangement of housing,
services, with neighbourhoods free from the intrusions
of traffic, and housing accessible to jobs (Owen, 1978).
Mobility is one way of making things accessible, but
accessibility can also be achieved by the way things
are located nud arranged. A series of clustered
activities that provide easy access by local transport
or pedestrian pathwavs to nearby employment opportunities
seem preferable to a planless urbanization that uses
transportation to compensate for disorder (Owen, 1978).

The plan «of Jarvafaltet in Sweden is an example.
Instead of the usual tevn centre and clustered
neighbourhoods, this Swedish new town is being laid out
with a single lLinear employment and service area seven
kilometers long and one kilometer wide (Owen, 1978).
Two strips of bousing are being built parallel to
this employment strip, each about one kilometer wide.
It is recognized that honsing and workplaces need to
he close together, but that it is undesirable to have
large industrial plants intruding into housing arease.
Houneing was therefore insulated from the factory strip,
but was made readily accessible to it by a short trip
to the linear work area, at which point a shuttle
service will provide longitudual travel. Jarvafaltet

ie also being designed with all bus streebts, reserved
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buslanés on express ways, and drive through
underground utility tunnels (Dergalin, 1973).

This design has been carried out in Maxico's
new city of Cuautitlan Izcalli, 25 kilometers from
Mexico city. The city is being built in parallel
strips of housing, commercial establishments, and
industrial development, using the main limited access
highway as the major structural compenent of the lincar
coumunity (Owen, 1978). The attractioa of such a
design from the standpoint of transportation is that

A
expansion can take place by extending the development
and housing strips, thus avoiding long commutter trips
through built-up arcas frum distant suburks to a city
centre (Owen, 1978).

The plan of Brasilia (Fig. 2.1) also illustrates
this linear urban design concept. Lving in the north-
south direction is the residential axis about 13 km
long. Employment areas were also plananed in this linear
form. To facilitate a free flow of traffic, there is
a central highway of eight lanes, which are fed by
access roads from the neighbourhoods and the business
district (Benna, 197(C). 1In the planning of circulation
system, there was a conscious effort ol segregating
motorised traffic qnd pedestrian transic.

The problem of applying this lin-=ar urban

design concept to urban centres is that, studies have

shuwn (3Simon, 1984) that it is woc possible to segregate
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landuses in our arban centros Liee =

-
.

they display a

chavaclteristic of mixed lancduses. i

1 Nigeria, it is
not possivble bto segrogabte residential from public or
commercinl nses,

e b}

2.12 City Cluster Principle

Another urban design concept nsed in planning
for journey to vork is the city cluster principle of
urhan design. As an altlernative to mass transporta-
tion and more radical national selutions of decentrali-
sation of offices, it is urged that serious study be
given to the nrban desaign variously Xnown as '"cities
within cities" or a metropelitan area made up of a
cluster of compact, walkable, plannced communities of
sufficient size to be true cities (100,000-500,000)
in developing conntries), cnrie (1978). The major
characteristics ol urban clusier design is that each
unit in the ¢lnster can be cvompletely planned from
the begining in terms of landuse, densilty, height of
buildings, opoen =paces, shopping arecas, worliplaces and
transport syslems., The objectives are walkability and
minimising ol mnvement by mixing residences, working
arcas and facilitiecs all within walking distance or
very short bus rides. All that is required is that
care be talken to ensure not only a matching of jobs
with housing and with shops, schools and recreational
facilities, but alse matching the type of housing with
the anticipated income levels resulting from the job

competition (Curie, 1978).
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The existing city will be improved by upgrading,
renovation and regrouping of activities. The objective
should be to make it more difficult and incovenient for
the residents of the new cities to commute to work
areas outside the cities. The new cities should be
distant Crom the traditional cities. This ensures
that it pays people who live there to work there, and
people who work Lhere to live there.

Issues in planning cities within cities are
that i1t is ol high density. There is no dream of a
"house of one's own', or a house standing on its own
grounds surrounded by lawns and gardens. Segondly, the
houses are rented and not sold. There is also a
mixing of income groups to obtain a good social mix

(Curie, 1978). 1In the new city designed in Columbia._

(Salitre in Nogata), only &% of the area was devoted
to reads and parking areas. The city was deliberately
designed in the preliminary work to be both self
containead and walkahle, having all the attributes of

a complete city of 500,000 (playfields, industries,

a University) all within a little over 1.61 km from

the main commercial centre (Curie, 1978).

The advantages of this design are that peak
hour commutting, will be greatly reduced and there will
be a great reduction in the urban transport facilities.
It is proposed that the new city internal transport

u

needs to be served by a continpus bus way so that all
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spuwrtments will be within 152 metres of the 1line,
tht only narrow access streets be provided, mainly
‘utr commercial vehicle use for deliverics, and that
fow parking areas bLe provided and those on the fringes.
since fuel for personal car use will Lo.cowe increasingly
cxpensive, the savinegs involved in reducing the need
for personal car use will become significant. There
wil! be savings in roads and maintenance of roads and
parking areas, which have a hidden cost in the
competition for scarce space.

If it is feasible to chaunel future growth of

\

larce urban centres into a cluster of compact,
wialkable cities, the combined future annual savings
in transport in comparison with expenditure resulting
from expansion of the existing design will be sufficiently
large to make possible a significant modification in
life styles.

However, the transfer to such a design would be
a difficult and costly undertaking for us in Nigeria.
The issue of high density will pose a protlem of
reXuse, sewage, etc because of our low level of
tecanclogye Alsc because there is no dream of a house
cr one's own and houscvs are sold and not rented shows
that it is not workable in Nigeria and is based on the

western housing market situation.
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2,20 MODLELS OlF JOURNEY TO WORK

A model is s=imply a way of expressing
signilficant casual or structural relationship stripped
of the irrelevances and cemplexities of the real
world so Lthalt they may be mere roadily understood
(Wingo, 1961). Models are ol different types;
physical models like the globe, conceptual model and
mathematic models. A mathematical model is a set of
gquantitative relationships expressed in the language of

mathematics and describing the interraction of phenomena,

2.2 Evolutionary Model of Journey to Work

Vance (1960) postulated a sequential model of
the changing pattern of employment catchment areas
thrrough changes in transportation technology. The
relationship between workplaces and residences,
according to him, may bhe explained only in terms of
historical development., He postulated an original
zone which is an initial site of an urban area
(Fig. 2.2). An increase in economic activity at
this stage will lead to an increase in the lahour force
employed until it can no longer be accomodaled by the
site ilself., The community at this stage divides into
two distinct zones: A wmone in which work is performed
or the zone of conflux and another one in which those
whao perform the work vaeside or Lhe zene of dispersion

(Fige 2.2h)%
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The increasing population itself attracks
further industry and commerce which unable to locate
ut¢the periphery. This later increases the total
erployment of the area and provides for secondary
zone of cecnflux at the outer pcrimeter of the growing
urban area (Fig. 2.2b)e. Vance, (1960), also stated
that the changing locations and dimensions of the
zones of conflux and dispersion are a function of
changing transportation technology (Fig. 2.2¢c).

While in the early stages, workers travelled to work
mostly on foot, the introduction of automcbile and
railway results in expansion of labour catchment areas
located beyond walking distances.

This simple evolutiog?modcl of journey to work
secns to explain the situation in most of our
precolonial urban centres like Tbadan, Kano, Ilorin
and Zaria (Fige 2.4). These cities are characterised
by the "dual city'" concept. It is the tendency for
the development of "cities" side by side usually one
had existed for long before the other. The dual city
concept is a form of multinuclei model whereby the tuwo
centres result from the interraction between two
hi:tor;es of urbanisation, a precolonial aud pre-
industrial urbanization, and a coloniul guasi-industrial
urbanization. TFor example, Zaria City grew up around
a Yalled City (Birni) about the 11th C. Tts growth

was due to the transaharan trade route Lhrough caravan



rogds from Eana and Katsina to Tripoli. It has an
Emitc who is on administrative Jeander. A motor way
cnts threugh the city to the market area, the Emir's
Palace and Triday Mosque form the focal points of the
city. When the walled city could no leonger contain
more people, Tudun Wada, Sabon fiari, G.R.A. and Samaru
grew up outside Lthe city wall later as workplaces and
residential arcas for Hausa speaking non-indigenes,
strangers frem Southern Nigeria, colonial masters and

University town respectively,

<98 A Framework for Catevorization of Distribution
of Work-Living Areas

\ simple framework or categorisation of the
distribution of homes and workplaces has been put

Farward by wolforth, (1965). They are:

(a) Residenégnas Concentrated, workplaces concentrated
ifih central intermeditte or periphery of the city

(Fige 2.3 Tha soltiements with Lhis pattern have

in mest cases work trips originating and terminating

at a very fow points. The average distance between
residences and workplaces is alwawvs Lhe longest.

An example of o Nigerian town having this pattern is

Sokolo (Fig. 2.%).

(b) NMesidancnss scattererd, workplaces concentrated
in central, infermediale awl peripheral locations
(Fig. 2¢3)e This is a situation where most work trips
originate at several points and terminate at a very

few points, The average distance between residences
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and workplaces is always medium (Khanna, 19388).

Examples are Universitiee, Nirports or heavy industry
which has a peripheral work site location in one zone
diawvn {rom witde scattered residences. To use

Leipman's (1944) terminology, "it could be said that
these reprezent the strong conflux in a zone of workplaces
from a rogion wide zone of distribution", An example

of a Nigerian town having this pattern is Pnugu (Fig. 2+4).

(c) Residences concentrated, workplaces scattered

(Fige 2.3). Where professional classes are residentially
concentrated, for instance, their workplaces are fairly
scattered. This is characterised by most work trips
originating from a very few points and terminating at
several points. The average distance between the
workplaces and residences is always medium (Khanna, 1988).
An example of a Nigerian town having this pattern is

Tbhadan (Fig. 2.%).

(d) Residonces scattered and workplaces scattered
(Fig. 2.3). TIn this case most work trips orginate
and terminate at several points. The nverage distance
between residences and workplaces is always the shortest.
An example of this type is Zarin (Fig. 2.4).

As Bliot (1270) puts L, "mran work-residence
separation will be least whon residonce and
emplaoyment bhoth evenly distribnted with workers seeking

employment at the place of werk elosest home. On the

othetr hand, mean length of the journey Lo work is at a
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maximuom when employment 1s concenitraled and residence
of workers dispersed, ol ccouarse it would nlso be at

a maximum if the reverse pattern were fCound'.

Studies carried out in Ilorin by Amuda (1986),
revealed that residences and workplaces were concentrated.
In order to solve the preoblem, he proposed the
scattering of residences in the "New Areca" where
workplgces were concentrated and scattering of workplaces
in the "0ld Area'" were residences were concentrated.

Table 2.1 shows the suggested solutions for the
problem of distributional pattern of residences and

workplaces in some Nigerian urban centres,

Table 2.1: BSuggested Solutions to the Problem Arising
from the Distributional Patterns of
Residences and Workplaces in some Nigerian
Urban Centres.

Patiorn Examplaes Average Solution
Travell-
ing

Distance

Residence Concen= SJokotao, scattering
trated, Warkplaces Maidupuri,| Langest \ residences
concentratled Oyo, and
Badagty, workplaces
Ilorin,
Residences Enugu, Close to | Scattering
Scattered workplaces Aba, Port-| medium. Workplaces.
concentrated Harcourt,
Benin.
Residences Tbadan, Scattering
concentrated Kaduna. Modium Residences

Workplace scattered.

Residences scattered Maintain
Workplaces scattered.| Zaria Shortest | the pattern

ﬁgﬂttscaé- Khanna, (1988), p. 18.
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The proposals in Abuja Master l'lan was
structured to have residences and workplaces scattered
in several locations (Fige 2.5). Tt must have been
the basic idea behind the preblem of work trips
rosulting from the distance separation of residences
and workplacns of these different patterns that led to

H

the plan proposal for Abuja. 1In the plan of Abuja,
public service employment was divided betwazen the
central area, the sector, district centres and
industrial estates on Lhe southern edge of the city
(Abuja Master Plan, 1979). The basic strategy

emploved was to: concentrate those public service
activitiecs in the central arca which require regular
and close communication and Lo decentralise the
remainder so as to maximise the ease of accessibility
to job from residential sectors and minimise central
arcacongestion. The decentralisation of the parastatals
provides employment oppor tunities in dispersed locations
convenient to employee residences (Abuja Master Plan,
1979)« The plan also has dual transit spines forming
the core ot each development corridor permitting the
majority of residents to be within walking distance of
publie transporiation,

el irban Travel Pakterns

Urban travel demand patterns were classified
by Mutchinzsen, (1974%) inta {hir follawing broaad categories

(Fig. 2.0),
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Type 1 is radial travel along corridors
Focussed on the Central Dusiness District (C.B.D.).

Tt is characterised by high idintensity along definite
corridors with concentrated peak movements, This
needs high capacity system to provide the service.
(Khanna, 1988).

Type TI1 is the circnmferential travel type
between activities located in the suburbs of cities.
This highlights the inereasing trends due to the shift
of work nand residential areas away from traditional
central areas and il needs low capacity systems to
provide the service, (Khanna, 1938).

Tvpe ITT is travel within residential areas.
Thig type of travel might be between local area
activities or longer trips within an uwrban area.

This calls for careful attention to safety and
environmental quality (Khanna, 19008).,

Type IV is travel within the CBD. This
travel might be between activities within the central
area or to and from the terminals of regional transport
facilities, locussed on the central area. TbL is
characterised by high intensity, all day duration, for
all purposes and of short trip lengths including walking
which is a pre-dominant mode. Tt i=s the result when
transport capacity is minimum and network is obselete.

Type V is travel to and from major activity
concentrations not located within the central areas

such as airports, Tnmivers=itics and recreaticnal - arcase.
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This clessification of travel enables better
uniderstanding of the needs and appropriate matching

of modal system, (Khanna, 1988),

224 Landuse and Transpor tation Medel

Wingo, (1961) developed a model of landuse and
tranzportation and concerned himsell with the cost and
programming of transpor tation in o city. The model
provides the following:

The concept of transport demand based on

.
characteristicanf the labour forece and of the journey
te work; a svstematic general r!vml_.riptinn of the
trans=port functieng; a genrral (ransport cost
funcltione; a syvstem of lecalien rents which results
from the transpert cest furction: and the manner in
which o heuseolinlid Aemands space antd the way in which
supply is aguated to demand (Moha, [279).

We 2hall describe in some detail the derivation
of the transport cost Tuncliun since it forms the core
of the mordel and tokes inte account the complexities
o4 #-:'-'ulrcpnr{;.

Wingo assumed the journey Lo work to be the
most important transportation functionm and proceeded
to analyse its costs  Te observed thal the journey to
work is both spatially and temporarily concentrated,
consaoquently, these peaks in demand resultis in saturation
of a given capacity. Other demands onu the transportation

system can boe excluded and the jouraney to work analysed.



The costs can be Lroken lute tuou cuiipouacnts:
the time costs incurred and the actual transportatio:n
costs. Both involve a prior churacterization of

b
techinology of the urbun transportatiou sy=tem. To
simplify his analysis he assume] that lravellers and
carriers are homogencus, in his case, the¢ automobile
(Mchan, 1979).

The calculation of time in the journey to woil
is done by the function

T = Tlu, vy, Dy )y (1)
where, u is distunce travelled, v is velocity;

iv is number of workers; and e¢ is a wesure of capacity
oi" the transport system (Wingo, 1961). Time is cost
when demand (n) exceeds capacity (c¢)e If tu is

delfined as the time loss to the uth unit entering the

transport system at peak time,

theun: tll = n=-1 (2) and
c
t = n (n-1) (3)
2¢

iStime lost to all units in queue.
This is proportional to the square of demand.
Capacity of a system is also doetermined
technologically:
¢ = clv, VP, ¥ ), whevre
& is the length of the carrier,
P is approx 2 - 2.5 for untomoiviles the exact

specification of the fuacticn clearly depends on the

mode of transport used,; the conditien ~l the roads, and

svo furth (Mohan, 1979).
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The value of time spent oun journey to work is
derived from the marginal value of leisurs function:
the supply function of labor. Although a worker is
paid according to time spent at vork, wiangou argued
thaxt the wage rate subsumes the time cosis of the
Journey to work.

In figure 2.7, 0P is the time spent at work and
P(; is the journey to work. The worker nceds to be
compensated for 0Q hours at hourly wage J. fle gets
paid, however, for OF hours only, hence his actual
wage rate may be PH (that is W_ ) teo give Lim the same

income, His purse wage is then w, and g “2 is
compensation for time spent in travelling. W, KHW,
pruvides a measure of the value of the time spent on
the journey to work.

The actual transport cost (moncy cost) have
2 components: those which vary according to distance
travelled, and those which vary accordiag to the
nuuber of trips made. The sum oi these plus the time
cost yields the total cost of transpourt for an
individuale.

The rest of Wingo's model states that, all
wurkers are paid the same wages so the differences in
triusport cost incurred by each account for the
differences in land rental, Land near the centre of
the city commands a higher rent, the difference being

vytnivalent to the excess transport incurred in living

4 distance from the centre. A houschold's demand
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for land depends on the rentnl value of land; the
celasticity e¢f demand is constant. Wingo's condition
for locational eguilibrium is that the saving in
transport cost is armal to the increase in outlay on
residential land,

Wingo's model has been subject to criticism
because it is based on the American urban experience
and might not be applicable to developing countries.
This is because of the history of urbanization in
Nigeria, They exist within a value system that
respects the preservation of cultural features such as
the centrally located Emir's Palace whose central
location are not based on capitalist landuse monopoly.

The valuation of transport costs involves
knowledge of the technological relations of the
particular transport system and of the workings of the
labour market. While the assumptions about homogeneity
of carriers and travellers are justified at this level
of abstraction for developed countries, they are not
so for the developing countries. The modes of
transport in the latter are far more mixed, from
walking to bicycles to trains.

Wineo marde the point that valuing time with
money implies fungibhilifty, and this is only wvalid for
markets thal anve operatling well., 17 time and money
are not exchangeable, & person may behave as though
the scarcity of his time or.his money were governing his

behaviour. Money and time constraints are probably
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distributed among the population in accordance with
income levels. Money is more likely tu he the binding
constraints for low income groups; tiwe, for upper
income groups, Such a consider:tiecn cun go along way
L. Ards the explanation of loc. .on potterns in cities

oi developing ccuntries,

2.30  APPROACHES ANU_STRATEGIusS USED IN PLANNING
FOR JOURNEY TC WORK,

Any study of the problems of journey to work
has to take into account the distribution of the
population in relation to the distribution of
employment centres, Thishiith the view to finding
out how much their distribution and relationship
contribute to the problems orf journey to work.

Studies in Karachi (Pakistan) indicates on a smaller
scale how planned community growth can serve to
minimise local trunsportation problem,Thore, a
growth plan financed through the United Nations
Development Programme has recommended the creation
of a serfes of "metrov)lles" or compact communities
o1 0,000 to 50,000 people, focussing on self-help
housing and on public programmes and of street systems,
cluse by schools, clinics, markets and bus depot and
light industry capable of employing luarge volumes of

%
local labour (6wen, 1978). The growth strategy creates
an ovrderly grovwth process designed te cunserve rescurces,
avoid unnecessary traasportation, and reduce the

di=tances between homes and workplaces.
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Landuse and lLransportation planning approach
conld be nsed for analysis of movement and landuse.
Since different landuses generate or attract different
and variable traffic flows Techninques should be
applied te develop alternative landuse plane, to
estimate the future pattern of movement associated
with the landuse plans, develop and evaluate
alternative network proposals. The hustle and bustle
characteristic of a city has to be systematised.
Information is needed on the origin pattern, traffic
variahility at different times, and, as a result, the
importance of the journey to work, 1t is important
to find out from the population how much travelling
costs, time, inconveniences dn emplovee suffers in
journey teo work., Tt is a fundamental aim of planning
to proviide most people with the opportunity te live
reasonitbly close Lo their place of work, in the interest
of personal convenience and ccononty and in oprder to
relicve urban concestion {(Keehle, 1769), Thare will
Alwayvs be cnses of peeple living at zane (A) and
working at zone () while others work at similar jobs
at zone (A) and live at zone (1II). Neovertheless, it
is essential that sufficient informalion should be
available Lo ensure that development proposals, both
of residential and work areas, shall not inevitabhly
bring aboutl ecrazy, general post, cross-town journeys to
work for substantial numbers of people. The method

used for collecting the necessary information is from
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the Ministry of Labour or from employees, A map

is prepared showing the total number of workers
employed in each community, subdivided into diflferent
kindg of employment. Where important changes in
employment structure appear feasible in pursuance of
planning policy or inevitable in the light of economic
exigencices, such additional surveys may, however,
be of great importance in helping Lo redistribute

employment with as 1ittle upset as possible (Keeble,

19£9) .,

Another appronch is to siundy and plan the
{ranspertntion mofdes in o town, Atténtion g paid
to the Lypes of mass iransil systoems, Urbaon trans-

porlatina includes 4 large Family o modes of
Aifferent choaracleristics and compactibhility. These
modes of fer o spectrum of transpor! services ranging
Frrom the highly (lexible service of Laxisg and

mo Lorcyeles to a rigid fixed route, fixed schedule
service ol rail rapid transit systom, These have

been categorised in Table 2.2
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iwpressive, and they permit groater cfficioncy of
wovement for considerable numbers of people uader
high density conditions (Owen, 197f). Th: reasons
given for doubts about rapid transit fuclude its
nitial cost, it's often unnccessarily bigh capacity,
the inflexible nature of its fixed locations, the
fear ol early obsolescence, the relatively limited
percentage of toial urban trips accomodated, and

the fact that low income families are generally
unable to afford rapid transit (Owen, 197%). Fares on
rapid transit systems are likely to be higher than
bus fares, and for short trips lypical ol travel
needs in the inaner city the bus is likely to provide
a bLetter service (Owen, 1978).

The equipment for bus system is relatively
the eafiest and simplest to procure, operate and
maintain of all the other mass transit systems
(Ukpala, 1977). It carries more people at a time thun
CaAl’S «

Para transit like mini buses, taixis motorcycles
serves those travel needs that a mass transit system
cannot effectively meet (Khanna, 1988).

AS a strategy for winimising traflfic congestion
during the journey to work in uirban centres in
iiritain, offices were decentralised and relocated at
thes surburbs (Daniels, 1973). On the axvcrage, each
employee was saving at leaStan hour oud "working" time
every daye This led to the conclusion that time
savings were valuable and strongly justified the move

frum London (Paniels, 1973). But at the lowest level
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of local physical planning, the impact ol decentralised
offTices were negative. Apart from the increased
demand for honsing, education and shopping facilites,
additional traffic is generated (Daniels, 1973).
Another strategy is the application of
constraints to the use of private cars through the
purse strings. This is because, ne moade can compete
with the private car dus to its comfort, convenience,
and flexibility. The purse strings is done by
imposing charges (Parking, ectc) on the use of the
car rather than on '"car ownership”, 1In that case,
iff a person owns a car but does not use it on the
road during the working day traffic rush hours, such
a person would nol be subject to Lhese charges. In
its extreme form, "The Robin IHeood I'rinciple" can be
usoed to reduce number of cpre during rush hours.
"The Robin Hoed Principle” says, let him drive and

park his car, "tiax him heavy"

and with the proceecds
from such taxes and charges, build-up & mass transit
fund with whielhh to bvild-up the level of service of the
mass~transit modes (Okpala, 1977). This is to "rob"
car nsers and with the "loot" subsidise mass transit
usors,

Other low cost remediecs for traflffic congestion

include the banning of automobile traffic in limited

arcas of the city and the dedicatien of the streets to
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pedestrians and transit vehicles. There 1is also the
avoidance system, such as designing urban activity
systems that reduce the need for vehicle movement
(Thompson, 1972).

One of the strategies uscd in Lagoeos was the
Flyovér system. As & Federal Capital, Lagos exerted
full gravitational pull on all parts of the Federation
in the early 1970s which led to traffic congestion.

In 1973, the government constructed flyovers to
accomodate the increased capacity (Shodiyan, 1987) .
The effect was that no sooner than the flyover were
constructed than they were strained to their limit.

The second strategy used in Lagos in 1975 was to
legislate for the use or odd and even number plate
cars on alternate days in order to curtail the probklem
(suodiyan, 1987). But many pecple have more than one
car and could buy extra number plates fcr their cars.
'raffic situation in Lages could be lessenvd by
catering for public transport vehicles, the needs ol
pedestrians and cyclists instead.

Other ;trategies to be used include diverting
motorists making "thorough journeys" to ring rozds to
avoid city centres. Traffic patterns at central
business district shoula be radial. 3ome streets

could be designated one way strects,

In the developed countriec=, there is staggering
vi wourking bhours or shifting system. This reduces the

peak hour volume of traffic by redistributing it over

lunger period of the day.
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2.h0 FACTORS AFVFECTING JCQURNEY Ti: WORK

Factors like residential loecation, choice of
travel mode and socio~cconomic status of workers

affect journey Lo work.

2.1 Transport Cost and Residential Location

It is generally belicved that work trips are
determined by residential chedice among workers.
Caroll, (1952) suggested that the costs incurred in

this work travel are major determinants of residential

leocation, and that therefore most workers attempt to

minimise the length of the journey to work. 1In his study

of Tactory workers, Caroll came Lo conclusion that
most of them live c¢losce te work and that beyond 2 or
3 kilometresy the proportion of workers decreases
as the dislance from the {actory increases. Some of
the cnugal Coactors involved i this observed pattern
according to him aroe cests, time, chiances of hearing

of job openings, and location of rental housing.

This relationship of fransporlt cost and residential

location has been illustrated by Shreiber (1976) as
shown in Fig. 2.0. The wage curve is horizontal

(wages do not vary with distance). The transportation
to worlk cost curve is upward sleping as distance from
the core increnses. The compensating savings in cost
of residing Turther from the core, {otherwise, the
houses of wollkers would all have beren cleosely clustered

near the core) is that the price of land decreased
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with distance from the core. Wworkers would pay more
for land for their housing closer to the core,
because they incurred lower transportaition to work
custs. Therefore, the land cost curve is downward
sluping as distance from the core increases. The
key idea in these models is that therce exists a
ruigtioéiﬂ%tween land values aud travel cost, If there
is a sihgle employment centre and if lLiousing units
each occupy the same amount of land, a commuter has
the choice of living closer te his job and paying more
for rent or living rarther out and paving more for
transportation and less for rent.

This model is based on the character of the
United States llousing Market for such a4 transplantation
to developing countries. The mudel assumes a monocentric
city where workplaces are concentrated at the centre.
It has not been able to tackle the prablem of
multiple workplaces., Ilowever, it gives us an idea ol
residential choice ot workers as beiag determined by
Journey to work. Most recent work indicates that
residential choice locutions is in fact an oversimplified
explanation, and that many factors, scocioclogical and
cconumic, enter inte the work journey docision. The
mest important thing is that workers tend to minimise

the distance between their residences nd workplaces.



2.h2 Modal Choice

The cost of the workers' final choice of mode
in time, comforl, convenience, and money will depend
on how much rezidential =pace he consumes and what
levels and ftypes of transit services are available
at home and work (Meyer, 12€3)., The mode nf travel
unsed by ecmplayecs for the daily jeurhney to work
affects Lthe characleristics of trir Lime rnd trip
length (Danicls, 1973). Trips hy private transport,
with the eoxceplion of trips on fool are generally
faster per unit ol distance than public transport,
particularly buses, because of the waiting times and
stopping times in the journey to work. Given these
differences in travel mode choice and related trip
efficiency, it becomes clear that travel mode has an
important influence oa travel time. Conversely, trip
length influences choice of travel mode in that most of
the longer work trips must be made by pirivate transport
becun=e a viable public Lransport alternative does not
exist in most instances (Daniels, 1973).

H Socio-~Lconomiec Status of Workers

Office jobs performed by an individnal employee
will be reflected in his carmines and this, in turn,
will determine how amch btime and how far he can
afford to traval to work, ilirher income groups normally
have lenger trip lengths than lTewasy income groupse.

The high status scceupation groeup command high incomes
and this permits & wider choice ol residential location
as well as the ability to acromodate higher commutting

costs.



Several autheors have tested the hypothesis
that commuting distance increases as occupational
status rises, but the results of these studies range
from acceptance through no meaningful relationship to
an inverse relationship (Wheeler, 195?); These mixed
findings have led more than one investigator to
conclude that work trips behaviour is individualistic
and varies with time and place. Deterson (1961),
concludes: "The oue general zaonclusion that can be
drawn from provious studies is thal commutting patterns
are highly unirnue and vary widely freom place to place
and from time Lo Lime'".

Neverktheless, the growing number of major
metropolitan transportation studiecs has addad
considerable evidence that those in the high status
occupations generally travel farther to work than

those in low status categories.

2.4 Characteristics of Journey to Work in the
Developad and Developing Countries (Nigeria)

Cnmn ared

In most Puropean and Amevican monocentric towns,

the lower income groups genecrally reside in the older,
poorer quality housing close to the C.B.D or industrial
and commercinl area. This choice of location within
a free market system is largely a function of rental
costs and increasing transport costs with distance from
workplace.

Tn most developing countries (Nigeria), the

reverse is the case, for the general tendency is for



the poorest section os the populaticn to be faced
with an ever longer journey to work which he can
i1l afford

The developed countries have c¢fficient mass
trunsit system especially the roil system. The

c.pacity of these modes of transportation makes it

possible for workers to move over long distances
within a very short period of time and provides
flexiﬁility of residential location. New York for
instance, is an urban centre with a highly centralised
urban economy. More than one third of the workers

in the metropolitan region find their living in
Manhattan (Daniels, 1973). The modes a«lso opecrate at
reasonable fares in these developed countrics.

Buses, mini buses, taxis, private curs,
motorcycles, bicycles, foot, railway aand ferry to some
extent in Lagos, are the most popular modes of transport
in“journey to work in most developing countries,
tvidence from Delhi shows that, excluding walking,
h2tl of the commutters used bicycles and about 37%
use public transport. At least 35% of the work trips
were walking trips for people with low iuncumes as
against 25% for middle income people (3araa, 1975).

In Nigeria, motorcycles have become a popular means

of transport in jouruey to work ian Makurdi, Zaria, etc.
Journey to work in many Nizerian urban centres is
characterised by loanc duration. For iu-tance, in
Maanrdi, some woricl's have to chaage from one mode

lwini Luses) to another (motorcycles) Lefoic getting
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to their workplaces. The modes operate at high fares
relative to the income of workers.

Cities in the developed countries experience
transport problems like heavy traffic congestion during
peak hours. Most Nigerian urban centro¢s have poor
road networks, non-vehicular segregation, inadequate
spacing of bus stops, road intersections (vehicular
conflicts) and parking problems. This results in long
period of vehicular congestion and timewasted in
journey to worke.

Analysis of cities in developing countries is
therefore more complex than western cities because of
the coexistence of different kinds and level of
technology (Mohan, 1979). Analysis of transport
system in western cities, needs to consider a limited
number of modes that should be modelled. There is
coexistence of different levels of technology in cities
of developing countries. This makes the demand
strucggre of the rich quantitatively different from
that of the poor in a manner more pronounced than that
in European cities at similar levels ol incomes,
example, bicycle and aeroplene. The coexistence of
low incomes and high technology produces great problems

for the model builder in this arca.
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3.00 THE STUDY AREA

3.10 GEOGRADPHTCAL LOCATION

Makurdi is located on latitude 07° %ht N
and loagituda 08¢ 32 T Tt is thecapital of
Denue 3tate, which is boundoed in the North by Platcau
State, in the Jouth by Anambra and Cross. Rivers, in

Sinte and Cameroun Republic, in

the Bast by Gongola
the West by Kwara and Bendel Statoes (Pig. 3.1).

The oriesinal setllemeni was known as Lobi,.
The construction of railway line and bridege in 1927
led to Lthe change in name to Makurdi and (he transfer
of the hendmpuarters of the former Denue Province Lrom
Abinsi to Makurdi.

3.20 PUNYSICAL FEATURES

Makurdi is drained by a number of streams like
Demekne, Urudu, etc. The River RBruue divides the town
inte twe. The whole reogion slopes towards the river
according to the direction of the tributariecs. The
southern area is generally undulating with some low
hilis, In the north cast region, hills rise up to
600m (Makurdi Masfer plan, 1978). The town lies

and is
within the lowland ares,made up of scdimentary rocks.
Makurdi belongs to the lower Benue valley. Very thick
marine, dark, greyv shales, silt stone and subordinate
limestonns were deposited in the middle/lover

cretaceona/age {(Makdl Master ["lan, 1978).
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3.30 CLIMATE AND VEGETATION

Makurdi lies within the hot, bumid climatic

zone. Mean monthly temperatures are high, varying
AT, . ; (On

from 77 F in December to 86°F in March. Days are

generally hot during the dry =season with temperatures
. T . ~0. . ;

ranging from 21°F in November to 97T in April to

O & ; ;

88"F in October. Mean annual rainfall is ahout

1,377mme The rainfall is particnlarly heavy and

lasts for about 7-8 months with a peak in September

{Figs 3:8)s

Relative humidity is gencrally high, rising up
to 95% in the month oi September and October (Table
3.1). The town expericnces low wind speed, about
7+5m/s58c., allhough with occasaional storms of the
speed of up Lo 30m/scc,

Migh humidity and high temperatures impedes
heat loss from the hody by avaporalive cooling thus
making the weather unbearable and nnzomforiabhle for
most paris ef the yoear. Low wind =peod raduces
chances ol effeciive ccoling by vvanaration. There

is therefore Lhe need forr prevision of public

transport system wvhich alloeows eneugh ventilation.

3.0 YEMOGRAPHIC CHAPRACTERISTICS

Makurid's population was estimated to be
53,967 Ly 1963 population census. The precent

popnlation estimates has been based on the 1963
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population figuires because it has Leen the officiully
accepted population figure for Malurdi.

The Makurdi Master PPlan projected populatioa
was based oa two altermative growth rates of 5% and
3.5% per annum. The 3.5% grow:iii rate zives pepulation
c=timate of 132,600 for 1988. 7Tf bascd on the 5%
annual growth r&te, the population would bLe 153,100
for 1988, After coasidering the two alternatives and
judging the size of Makurdi compared fo othier urban
centres like Zaria having higher population figures,

A\
it was thoughtbest to use the 3 growii rate. The
brojuction upto the year 2005 is shown in Fige 3e3.

Makurdi's age sex composition is influenced L)
immigration (Master Plau, 1978). As a result of this,
the Male-Femaule percentage distribution is 57-43%
(Makurid Master Plan, 1978). a cékidcrable bulge in
the age structure can be observed in age group of
20-29 years (Fig. 3.%1), especially for males; a clear
indication of a positive immigration - emigration
talance, (Makurdi Master Plan 1978). 7Tun the age
group 30-39, the male surplus drops (Fig. J.01).

This negative balgnce prevals * ia each subsequent
agze group both for males and females, It is an
iadication that the old age groups are uffected also
Ly a wave of emigration, more exactly Ly a flow back

to the village of oricin,



1304 (60) /
gm— /
< A /
(V)]
2
2 90- P
b i
Z
'.l
3]
@ 704
O o
o /-/
m -
5 e
g
D 504 .
el a =
»—""/’_-—/.
30 § E 0 x ] T 1 L | T 1 I 1 I I I | B ] 1 L] 1 | R | 1 1 | I
1978 1980 19682 1984 1986 1988 1950 1992 1995 19598 2000 2002 2005

Y E A R S
FIG3.5MAKURDI LABOUR FORCE PROJECTION

LEGEND
1254 :, Ii ] f”m Govi. employees
I >
I .
7 _:/,2 // Services
~ E—— spori
: NS
& '\\\ Commerce
D 754 AN
o 73 k \. (I JL
g R l -'-I Construction
o n i |
z I i
E 507 ———‘-;--\\' i .Heavy industry
g I &\\\ -___.'.- Medium n
$ 254 N ot
N\ [ S——— 1T - o|Light "
i 8 M SRR 1
0 g y: ' Agriculiure
1980 1990 2005

Y E A R S
F1G.3.6. PROJECTED DISTRIBUTION OF LABOUR FORCE
INTO SECTORS KURDI MASTERPLAN 1978

MAKURD! LABOQUR FORCE|&EAvmeH po

l[:]. M. SC.THESIS 1988



nlgala
Others
Traditional H+HChristanity
. :' Muslim ::.. Others
RELIGION
None {HEfPﬁnuny Sch.
o
== Fradell / WASC. NCE /Degree
_EDUCATIONAL LEVEL
i Civil servant ::1Business
Industrial worker :.O{her:-‘.
PROFESSION

i .THATCHED HOUSE ” FLAT
ROOMING ! I DUPLEX
=S B

TYPE OF HOUSES

FIG| SOCIAL CHARACTERISTICS| gyggavei ¢ o
37 | OF WORKERS B M SC.THESIS 1987 |

]




- 6% =

Makur di's labour force was u4lso projected
up to 2005 in the Master Plan (Fig. 3.5). It gives
a ceneral participation rate of 89.4% und a female
one of 26,1% for the population over 15 yeays.
Figs 3.6 shows the projected distribution of labour
force into sectors, DRy 1988, 22¥% of the labour force
would have gone.into agriculturc, 28% into industry

and 5% into service activities.

3.50 SOCYAL CHARACTERISTICS

The main ethnic groups are Idoma, Igala and Tiv
(Fig. 3.7a)e The workers are mainly Christians 70%
iFig.ﬂj.? b). Most workers have attained educational
level of primary school (25.4%) and secondary school
(39.1%) (Fige 37 c). The workers are mainly civil
servants (45%) and businessmen (Fig. 3.7 d). Most

workers live in rooming houses (57%) (Fig. 3.7 e).

3.60  FUNCTIONAL BASE

Makurdi has been a centre of administration
right from 1927 during the colonial period. At present,
most of the Federal and State Government establishments
in“the state are sited in Malkurdi,

Service activities include banking, insurance,
hospitals, hotels, super markets, etc. Commercial and
trading activities will remain an important economic
activity. Makurdi has a lot of traditional markets

for farm produce like yams, cassava, maize, beans,
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guinea corn, fruits, It has an international
market.

Light industries include block making,
tailoring, bicycle reparing, saw milling, There
are also construction companies, engincering and
consulting firms. Tndustries include Agro Millers,
Benue Bottling Company, TileyGyado Foods, UAC and
Ferdinad Motors, Benue Publishing Company and the
Mechanic Village.

3.70  MAKURDI LANDUSE

The Makurdi Master Plan defined Makurdi urban
area as having a 10km radins from the post office
(Fige 3.8). However, this has been extended to
16km radius by the Ministry of Lands and Survey
(Fig. 3.0). The area of the developed land is 3611.

The landuse types in Makurdi has been categorised
into Residential (54%), Commercial (5.3%), Public and
Semi-Public (16.9%), Industrial (2.6%) and Cpen Spaces
(17.7%) (Table 3.2).

Table 3.2: Developed Area of Makurdi

Landuse Types Area Coverage Percentage of
(Hactare) Total
Residential 1945 5
Public and Semi
Public 10 16.9
Roads and Strects 128 I
Commercinl 194 5.3
Open Space 640 177
Industrial 9% 2.6
Total 31611 100

Source: 1. Calculated from Makurdi Landuse Mape.
e Ticld Survey, 1938,
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Se gk Lkesidential Landuse

The residentiul landuse cuvers about S54% of
thi total developed land. The North Duank which is
the Northern portion forms a quuarter oi Makrudi's
wrban area, The layout for North Bauk is less regulur,
Makurdi Sputh consists of the fullowing
residential areas; Wadata, wWurukun, ligh lcvel,
Ankpa Ward, 0ld and New GRA and Apir (Fige. 3.9 .
The residential areas of Makurdi South are typical
of "Sabon Gari'" layouts of larger cities in the
Northern part ot the country. Wadata is characterisecd
by a grid iron street pattern. 1t has a density of

n=

270p/Ha with approximately 25 persons per plot
(Makurdi Master Plan, 1978). Thijﬂ?ganPVUl and North
Bank are less regular. The plots are 500-600m2.
The New and 0ld GRA have high quality residential arecas
for people of high class. The 0ld GR\A started during
the colonial period as a result of the extension of
railway line to Makurdi.

Makurdi has alot of goverument residential
guarters like Quararafa, Clerk, Manor, Ankpa, Lobi,

Hiudco and Assembly (uarters, etc.

372 Y commercial Landuse (Fiﬁ; 3«90

Commcercial activities take place in traditiocnal
markets like the Wadata Market, iligh level market,

Wuarulun market and North Bank Murket. fThere is also
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an International Market at Ankpa Ward. Commercial
activities aud shops are locabterd along roads like
Benue Crescenl, Niger Crescent, Darracks Road, Railway
bye-pass, Otukpo/Ghoko Road, Onitsha road and Lafia
road. Commercial banks are located along the New
Nridece road.

373 Public and Semi Public Landuse (Fig. 349)

Most of the Tederal and State establishments
are found in the 0ld GRA, High level, New GRA. The
0ld GNA is the seat of government with many government
establishments and Makurdi Local Government Headquarters,
[ligh level houses Lhe Federal and State Secretariat,
DFART, Staff Training Centite, ete. Migh in=stitutions
like Universily of Agriculture, Benue Polytechnic.
and the Schonl af Rasic Studies are lecated at Lhe
North Basl Bank, while most al the primary and post
primary institntions are scattered all over Makurdi.
[he of fice of the Renue River Basin Development
Arthority (RBDA) aad the Agricultural Development

Corporation are sited at Apir.

Industrial Landuse (Fig. 3.9)

small scale industries like tailoring,
bicyele repairing, saw milling are located mainly in
the commercial arsas, Large scale industrics are
located outside the main town. These include Agro
Millers Limited in North East Rank, Benue Bottling

Company and Benme Nreweries, Tiley Gyado Foods (Pepsi),



Anamco Ltd are lecated in the imdnstrial lavout.

The MT.A.C. and Ferdinand Motbers, Puabeoclk Flectrical

I'rojoels are located in the YNew G.".A. Thte mechanic

villarce is at Apiv while the Benge Publishing Company
is :al Migh Level.

My d/] Open Spacas

Abottt 17.7% ot Makardi landuse is open and
green spares. Yithin the mnin town there are also

marshy lands,
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4,00 CHARACTERISTICS OF JORUNEY TO WORK IN
MARURDT AND ASSQCTATER PROBLEMS

In this cﬁaptef, the characteristics of
Journey to work in Makurdi were examined under its
growth and landuse pattern, physical constraints to
" development, the mode, the road network and the
socio-economic characteristics of the workers.
The problems of journey to work in Makerdi were

also diascussed.

4.10 MAKURDI URBAN GROWTH AND LANDUSE PATTERN

There has been a long spatial separation
between worker's residential areas and workplaces

"due to Makurdi’s rapid urban growth.

b.o1.1 Makurdi Urban Growth

Makurdi which started as a settlement in
1922 has been experiencing fast growth which has
affected the landuse pattern. The growth of Makurdi
has ﬁeen discﬁssed under different periods; the
colonial period (1522-1960), First Civil Rule

(1960-1%967), Creation of {2 State

n

(1967-1976),

Croeation of 19 States {1976~1988),
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{a) Colonial Period (1922-1960)

M&kﬁrdi started as a settlement under
colonial rule as a result’ of construction of
the railway. Originally at the same locatiogr;
rural settlement called Lobi, The rallway line
was constructed in 1922 (Makurdi Master Plan,

1978). It was soon discovered that the shifting
riverbed and great differences between high and

low water levels caused a lot of problems for

ferry crossing. A rail and road bridge was completed
in 1932.

In 1927 the c¢olonial administration
occupied the sandstone hill over the south bank
bridge head now the old G,R.A. {(Fig. %#.1a). In that
year, the name Lobl was changed to Makurdi and the
headquarters of the former Benue Prévince was
transfered from Abinsi to Makurdi. The North Bank
bridge head later generated commercial settlement
(Fig. 4.1a). The present Wadata developed as
settiement for Nigerian labourers, It was laid out
in a grid iron-street pattern. |

At this period, there was proximity of
residences and workplaces because of minimal
distance between them. Worktrips at this time wight
have been undertaken by foot. WNot much of thair

earnings was spent on journey to work.
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from work, Plate T shows workaers along Otukpgéoad
waiting to take metarcvele ride to work in the
morning. There is therefore the naed for the
supply of more public transport svstem so as to
meet up with increasing demands.

5.3.3 Routing Structure

Public transportation in Makurdi is
characterised by inadequate route densities {their
services do not sufficiently cover the town areas),
with the result that they are not easily accessible
to many urban residents. Routes like Otukpo Road
and Kashim Ibrahim Roads are not served by public
transport system (Fig. 4.15). But these lead to
ma jor work areas in New G.R.A. and old G.R.A.
However this problem is reduced by the presence of
motorcycle transport (Plate IV) but who charge very
high fares (80k and above) per drop campared to
minibuses {50k}. Mnotorcycle rides are prone to
risks of accidents. Bvan at peak periods, these
motorcycles are inadasguate (Plate [).

It hazr been sstablished that minibns is the
main mode of journesy tn work in Makurdi (Fig. 4.9).
But it is characterisad by numerocus prohl ams.

Fig, ha1H shows that ithe sprvices =f minibus do
not cover the tewn's areas, For sxample, from

result of interviews, minibus do not extend their
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services to Otukpeo Road because the drivers want

to maximise their profits. If they carry workers

in the morning along the Otukpe road, they will

only drop passengers without taking in new ones on

the vreturn trips. They will also have to go empty

to thoese workplaces after working hours before

collecting passengers, Thisa 1= @, r result of the poor

growth pattern of Makurdi as earlier discussed.

As a result of this, the services of the minibuses

are mainliy restricted ta commercial streets where

they are assuraed of high "turnover!" of passengers

all the time. Alsa, they are so used to their

present routes that they follow them religiously.

Most workers therefore walk for more than 11-15

minutes to the nearest publiec transpoert route (Fig.

h.17). Another caunses of the poor routing structure

and the increased importance of motorcyecle transportation

has been summed up by Shikoh, (1988).,
»ss People's use of motoercveles in the town
is based not as an act of preference because
it is more exhorbitant to take a machine ride
than a bus or taxi cab ride to one's destination
within the town. The clear fact is that
motorists in Makurdi town have porous sense
of business operations. The problem of mass
transpor tation of commuters in Makurdi
revolves round this central fact that
motorists in Makurdi refuse to convey
passengers to their various destinations;

they refuse to ply certain rontes as well
as take pleasure in cheating commuters.
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Motorist refuse to cofivey passengers from
Highlevel to astalblishments situated along
the Otukpe road despite that there are many
commutters from The Voice (Benue Publishing
Company!), The State Secretariat; Highlevel
Police Ponst, Baheneck Elpctrical Cirm (Benue
Rural Elcctrification Benrd), Radio Benue,
Honsing Agency and the Benue Agricul tural
and Rural Development Authority (BNARDA).
The experience of passengers wishing to go
to thee places has remained common to allj;
vou either choose to trek or take a machine
ride. If the motorcycle riders have come
to the rescue, I think they should be given
a pat on the back ..."

- Shikoh, J.M (1988),
The Nigeria Voice, June 21, 1988,
P 7+
Another problem is that their routing is not
well structured thereby covering short distance
(Fig. h.16). Workers therefore change vehicles many
times before getting tn and from their workplaces
(Fig. ".18). Fig. 41.18 shows that most workers
change vehicles at least nnce to their workplaces
and back. This changze in vehicle consumes time and
"arodes" workors "iean" inceme and time.
The State Government's newly acqguired buses
(Renue links) were maant to ply these routes not
served. Unfortunatelw, thev ars tao few and not
well organised yet. There is therefore a need to
restructure the routes to ensure a direct journey

to work wilthout change of modes by workers,
o3l Comfort
Most of the minibuses are old, worn out and

dirty. They emilL thick sesmoke hecatise of lack of
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hoh THE ROADS LINKING Ttl_-‘..-’:"ll‘i.ﬁ_.f\'-‘_‘.['l.‘_: AND WORKPLACES

Maknrdi has a poor road network, lacking
in facilities like bus stops, parking anigd vehicular
segregation. This has led to serious traffic delays
on the road as a result of excess demand of traffic
above the capacily of the constricting road network.
This has led te valuable lost of time in journey to
work.

The condition of the roads and Streets
linking residences and workplaces is important
since it influences the type of mode to he used

by workers, speed of movement and time cost.

[T | The Rnad Pattarn

Makurdi has a poor road aetwork (Fig. 4.21).

Workers do net journey through direct rounte to their
workplaces, This has been made worse hy the many
untarred streets whicih has hindered the operation
of taxi services in Makurdi. Mo=t houses in
residential areas 1ike Wadata, Ankpa Ward and Wurunkum
are inaccessible. This has alse led to the restictive
operation of minibus services to the few tarred roads.

Results of analvsi=zs nf work trip assignment
in Fig. 4.22 shows that most of the work trips are
concentrated on roads like Benwe Crescent, Barrakcs
road, Railway Byepass, Otukpo/Ghoke rnad, New Bridge

rond and Lalfia road.
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TABLE 4.5 MEAN TRAFFIC VOLUMES (P.C.U.)
DURING PEAK PERIODS ON SOME ROADS.

Roads | Tvpe Momsng Aftemoo}wEverQ:ng
oads eak ed
IR T (5)15-4 15 )(I:E)‘>—7r::Jm)i

NEW BRINGH Agf\égﬁ{« 2840 2645 11008
LAFIA fé”#%ﬁm 705 717 S44

$.B.S. v .| 862 687 91
GBOKO cﬁﬁéhee 1958 1548 | 1167
OTUKPO I 2206 1750 815
R/WAY BYE- Ag';’E%TAL 1908 1797 1510

BARRACKS gighmetz 1754 | 1484 1159
K. IBRAHIM AngNé?{FfAL 1549 1169 24]

crescent| " 822 | 607 | 501
BANK | 790 | 528 | 264
ankpa 1 OURE 1204 882 609

SNOR L1173 T4dL | 226

Source: Traffic Survey, Jan/Feb.1988,

HIGH LEVEY

it

TABLE4.6: STANDARD VOLUME OF TRAFFIC.

T f P.C.U. valued
ype of road per hc\gur

DUAL CARRIAGE 1200 — 3600

MAJOR ARTERIAL 1200 — 3600

MINOR ARTERIAL 500 —1200
COLLECTCRS {500 — 1200

Scurce :Makurdi Masterplan, 1978.
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\\

Bolie2 Road Traffic Volume

Traffic flow in p.c.u. values for morning,
afternoon and evening peak periods for some roads
are shown in Fig. 4.23. Morning peaks are generally
higher than afternoon and evening peaks. Also
traffic flow on the roads tend to be highest towards
the directions of work areas mostly in the morning
and the reverse in the afternocon and evening peak
periods.

There is concentration of vehicular traffic
on some few roads causing traffic problem at peak
periods., Table 4.5 and appendix III shows the mean
passenger car unit per hour (p.c.u.) on some roads.

By comparing the volumes of traffic at the
peak periods with the standard giving in the
Makurdi Master Plan (Table 4.6), it was found that
the wvolume of traffic in p.c.u. on railway byepass,
Kashim Ibrahim, Lafia, Benue Crescent, and Highlevel
rovads have exceeded their designated traffic capacity
especially at peak periods. There is therefore the
need for improvement of these roads and construction
of new roads for alternate traffic assignment for

an effective journey to work.

b.4,3 Main Road Inventory

In order to determine the ade&%cy or otherwise
A

of these roads in coping with the present and expected
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TABLEL. 7. MAKURD! URBAN ROAD INVENTORY

—— Mﬂlonm, moMﬂEos w_%m:,\m Condition|Types of | Traffic |Number
of of of control of
m%m m,ommr m,wnmm_o@mu road drains [sidewalk |devices |bus stops

@Mxm BRI aspHaLT | cooD 6m N.P NOT PAVED| CH —
LAFIA ASPHALT | GOOD 4m NP NP TW. B
SB.S ASPHALT | GOOD 4-5m N.P N.P — -
GBOKO | ASPHALT | GOOD 9m N.M PAVE D CH 2
OTUKPO | ASPHALT | cooD 9m N.M NOT PAVED m& —
K.IBRAHIM| ASPHALT | GOOD 5m N.M NOT PAVED ﬂ_mw_@zm s
WQWW\%G ASPHALT | coop 4m Ne ot eweplec sions ] —
BARRACK| ASPHALT | GOOD 9m N-P NOT PAVED |, qn,m 1
HIGH LEVEL ASPHALT | GooD 5m N-P NP Al SoNS | —
ANKPA ASPHALT | GOOD 8.5m N.M, INOT PAVED| CH T
BANK ASPHALT | GOOD 4m N.M. N.P CH —
mmmmmmz ASPHALT | GOOD 4 N.M NP - —

Source : Fieldwork, Jan. 1988

N-P = NOT PROVIDED
N.M.= NOT MAINTAINED
CH = CHANNELIZATION
T.W.= TRAFFIC WARDENS
R.C.= RAILWAY CROSSING
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travel demand, an inventory of the road facilities
was made (Table 4.7) (Fig. %4.24). Although all the
major roads are in good condition, there is problem
on the hierarchy of roads. There are cases where

a first order road suddenly "rumns into" a second
order road. For example, Ankpa Road which is a
first order road joining the Benue Crescent which is
a second order road. Others are Railway Byepass
which is a second order road joining first order
road like Barracks road and Otukpo rocad. This
creates "bottleneck'" effect. It is obvious that
this affects smooth traffic flow.

From the result of thgisgnventory (Table

traffic control devices are
4.7), the , limited to channelisation, roundabout,
traffic wardens. There is lack of road signs in
Makurdi apart from the Railway level crossing sign.
There 1is also absence of '"pedestrian zebra'" crossing
and pedestrian flyovers.

Inventory of drainage facilities on major
roads wefe conducted since drainage is an impor tant
factor in future quality of road surfaces, for
without proper water run off, surface deteriorate
gquickly. Out of the twelve roads surveyed only six
have drainage facilities (Table 4.7), but all lack
maintenance. Six other roads do not have drainage
facilities (Table 4.7). The conditon of drainage

facilities on Makurid roads are generally poor.
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h.h. b Factors of Delay

Traffic delay on Makurdi rondggmjcaused by
several factors, These are, lack of bus stops and
parking facilities, non catering for pedestrian
traffic, road intersection and level crossing,
accidents and road conditions (Fig. 4.25).

Makurdi roads do not have bus stops and
organised off street parking facilities. This has
led to indiscriminate stopping of mini buses along
the road. They pick up and drop of f passengers
anywhere along the road. There is obstruction to
free flow of traffic in some of the roads with
commercial activities like Lafia Road, Railway
Byepass, Barraks road and Benue Crescent as a
result of lack of parking facilities and designated
bus stops. Double parking of vehicles is a common
thing along these roads. This has caused alot of
traffic delay along these roads (Fig. 4.25).
Unfortunately, most work trips are undertaken
through these roads (Fig. %4.22). Traffic hold up is
a common occurence along these roads especially at
peak‘hours.

Makurdi roads do not have pedestrian

sidewalks, This has led to the use of the available
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roadspace by the workers who make work trips by foot
and the vehicles. This pedestrian vehicle conflict is
not safe for the pedestrian. It has the effect of
reducing the available roadspace. Peadestrian
crossings like "zebra crossings'" and pedestrian
flyovers are also not provided. Delays due to the

ste ahout 9.5%

-t
e
o~

activities of pedestrians cons
(Fig. 4.25).

Delays on thase roads are alse caused by
closely spaced junciions and level cressing (Fig. 4.25)
(Table h.8). Plaie 1T shows traffjic delays on the
junction of Kashim Ibrahim reoad to the tizhoko road,.
Some delays are dine to turning vehicles. The railway
level cressings on railway byepass road, highlevel
road and the Hashim Ibrahim roead haz been a major
cause of delay due to encoming train. Secondly, the
Makurdi railway station is very close to these roads.
In an effort to rearrange wagons, the train crosses
these two roads very often. This causes considerable
delay to traffic.

The Makur:, Master Plan has recommendation
on the usa of flvover on these roads, albeit, this
has net been implemented. Unfortunately, these two
roads carry the bulk of worktrips and traffic from
the core of the town.

Oeccassionally, accidents occur along these
roads, This is mainlv as a reasnit of rackless

eriwving smeng watnrey o and mater vebizcle driverse.
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Plate-1I: TRAFFIC DELAY ON KIBRAHIM ROAD

AND GBOKO ROAD JUNCTION

SOURCFE . FIEIDWORK JAMN. IS 1988

Table.4.9: VERAGE MOTOR OPERATING SPEED ON
SOME ROADS AND THEIR DESIGN SPEEDS

Average Average |Design Speed
ROADS  |\idth(m ) | Speedkmit] (kea/h )
¥ * * ¥
LAFIA 4m. 14 .7km/f 50— 70km/h
GBOKO / s
STUKPS 9m. 35km/h | 60—100km/h
K. IBRAHIM 5m. 20.6km/h| 50—70km/h
avepaes | 4mo | 11.6km/h | 50 —70km/h
o |
BARRACKS Sm. 4Bkm/h 60—100km/h
i S Y | 13:5km/h | 50-70km/h
sources ¥  FIELDWORK, JAN.1988

¥ ¥*MAKURDI MASTERPLAN, 1988
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In their bid to make more money and due to their
belief of abilily te manonurve through traffic

stream, the motlorcycle riders run at "breakneck!
speed. They often do this without proper attention
to wvehicles from bath directions. Some motorcyclists
keep to the left of the roadway while others keep to

the right, making the motorist go in a zig-zag

manner along the road while trying to pass motorcyclists.

Accidents and traffic delavys are nften the result
of this actioen.

There is thereafore a nee¢d for improvements
on Makurdi roads to mest
the required geomelric standards in terms of width,
vehicnlar scegregation, sildewalks., parking facilities
and drains,

Thase factore have i1ad in delays along these
roads during journey lu work. Table 4.9 shows the
avaraze opurating speads of vehicles and their
designed speed. The table shows that the vehicles
that ply these roads operate Tar helow the designed

spead of the road.

.50 SO0CTIO-ECONOMIC CHARACTERISTICS OF WORKERS
AND ASSOCIATED PROBLEM

In Makurdi, mest woerkers sarn very low incomee.
contrarv to expectations, the leow income earners

travel longer distances and spand more on journey



to work than the high income giroup. This problem
has been aggravated by the present structural
adjustment programme and the removal of oil
subsidy. The removal of o0il subsidy which has 1led
to an upward review in transport fare have
automatically translated into a general hike in the
entire economy.

Socio~economic characteristics of workers
generally, have an influence on their choice of mode,
distance from work and residential location., We
shall discuss the socio-economic characteristics of
workers under their income levels, expenditure pattern,

distance and modal choice.

§,5.1 Income Level

Most workers in Makurdi are low income
earners. Based on monthly earnings (Fig. %4.26) and
on income groups (Fig. 4.27), 47.7% of the workers
are low income earners, 38.2% middle income earners,
and about 13.5% high inceome earnars. This may be due
to the functional banse of the town which is
administrative. Mast workers in Makurdi are civil
servants, This is unlike what hippens in towns with
commercial and industrial Tuncitional base where

workers ara expecitad to earn bigh inconmes,
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b.5.2 Residential Location

There are concentrations of low, middle
and high income groups in specific zones (Fig. 4.28).
Most ‘high income groups reside in N.E. Bank,
industrial layout, New G.R.A. and old G.R.A. (Fig. 4.28),
As we saw earlier in Fig. 4.7, most workers in these
zones travel very short distances to their workplaces.
The low income groups are concentrated in Wadata,
Wurukum, N.W. Bank, Ankpa Ward and Highlevel
(Fige. 4.28). Unfortunately as we saw in Fig. 4.7,
apart from Wurukum, most workers in these zones
travel longer distances to their workplaces. Result
of analysis in Fig. 4.29 shows that low income groups
é;avel for longer distances than the high income
groups. The product moment correlation coefficient
computed for income and distance to work among
workers gave the value of -0.80 (Appendix IV).
This means the higher the income of workers the
shorter distance they travel to work. This was not
expected since the more earnings one has will be the
longer distance he can afford to travel to work.
This might be due to the spatial locational characteristics
of residences among income groups,

Analysis of data on the reasons for worker's

choice of residence in Fig. 4.30 shows that the main
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reasons for worker's choice of residence is
affordablgr?ZB%). But under normal circumstances,
workers would prefer to live close to workplace
(43%), while affordable rentplayssecondary importance

(31%) Fig. 4.31.

4.5.3 Expenditure Pattern

Analysis of data on monthly expenditure on
journey to work and rent among workers in different
zones in Fig. 4.32 shows that workers in N.W.Bank,
Wadata, Ankpa Ward spend more on journey to work
than rent. As we saw in Fig. 4.28, these are areas
inhabited by low income earners and they make longer
worktrips. Workers in N.E. Bank, old G.R.A. and
New G.R.A. spend more on rent than on journey to work.
As we have earlier seen, these are areas inhabited
by high income earners (Fig. 4.28), and thy make
shorter work trips.

Product moment correlation computed for income
of workers and their monthly expenditure on journey
to work (Appendix IV) shows a low positive correlation
of 0.16 which was not significant at 95% confidence
limit. There is a strong positive correlation of
0.88 between workers monthly income and expenditure
on rent. This was statistically significant at 95%
cénfidence limit. This was expected since income

determines the amount spent on rent.
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Whan (he incone groups werae compaired with
each othesr o the basis ot axpendilure on Jjourney
to work and rent (Fig. %.213), iLow inceme groups
spend movre on jourrmey to work bui pay lower rent,
while the high income groups pay more rent and
spend less on journey to work. This may be due to
the factor of income influencing residential location
and the fact that lower income groups live far away
from thelr workplaces and higher income groups
living closer to thair workplaces.

An analvsis of data on the houschold size
among income groups (Fig. %.34) shows that the
lower income groups have moare family size than the
high income groups. This is expected as in the
Nigerian situation. This means the low income group

will have to spend more bacause of their Tamily size.

=

For the workers whe use public transport
modes din thair workicvips, the moan values of the
percentage of their month'y dncome spesnt on journey
to work bhassd on incsoms growps is shown in Fig. h.35.
The 1ow fncome zranpy svend sheut 26%. the middle
income zgrouns ahout (8% while the high income groups
spend about 19% of their monthly income on journey

to wark.



3

(123)

W
X

2

HLY EXPENDITURE
~a
N
1

2

un
1

- e e mw e

- - — = = 4

3

U
1

! = e 210%
) [ B G
LOW MIDDLE " HIGH
INCOME GROUPS

FIG. 4.35° PERCENTAGE OF WORKERS MONTHLY
INCOME SPENT ON JOURNEY TO WORK

PERCENTAGE MONT

o

100+
i
50/ Il
B0 il
o _1|1,|
W il
& 704 |
o I 15;
360« o l!": = i
w il it r.' : = i
o b -]
5O i 5 :U = o
O i = .
4,0 i i = £
z it {H' . = -
O30d || i m i = 11 = P ==
30 '||,1|[ l.' G i = =
g || i 11 15 ==
204 i Lt | HH e I =
it il I e 11 B = =
of [ (il (115 O :éz =
Wil == i il o 111110 == 1 D =
1 G 5 1 e O 1 =0 1 = O =R
P 9;1-::'6_ D[EM%I'JRCYCLE MINBLS Ldgus I 1 car 1 1axi
| lLow Income Group [ :'|Middle Income E=JHigh Income

Group Group

FIG.4.36.MODAL CHOICE AMONG INCOME GROUPS.

SOURCE FIELDWORK, JAN. 1988

BB AMEH, PO.

B8 M Sc Thesis 1988



- 124 -

h.5.4 Modal Choice

Socio-economic characteristics of workers
affect their modal choice. Result of analysis on
the choice of mode among the income groups in
Fig. 4.36 shows that the low income groups travel
more by foot, bicvcle and minibus. The middle
income groups travel motre by motorcyecle, bus, taxi
and minibus. The high income grnups travel more on
cars to work. This was expected since income
determines chaoice »of mode. The low income groups
cannot afford cars for themselves so do not travel
by private car unless given a 1ift or is a driver

to some one.

h.5.5 Effect of theficonomic Recession and the
Removal of 0il Subsidy on Workers

It is important to mention the effect of
the present national Structural Adjustment Programme
on the population.
With the astronomical rise in car prices
and spare parts, it has become extremely difficult
for workers to own cars. There has been a fall in
the number of registered vehicles in Makurdi
(Fig. %4.37) over the vears. But motorcycle transporta-

tion is gaining increasing importance as a public

transport system (Plate III). The observation is
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that the motor car will play a limited role in
Makurdi and mostL people will depend on walking,
cycling and public transportation for journey to
work. Already motorcycle transportation has been
recognised as a legal public transportation system
because they pay taxes to the government and since,
"it is supplementing the absence of taxis because of
its flexibility in providing door to door services"
(General Manager, BUDB, 1988). In some Benue towns
like Otukpo, Gboko, etc, the tricycle has been
introduced as a public transport system (Plate IV).
The prognosis is that within the next few months

the tricycle will be introdunced in Makurdi also.

The removal of o0il subsidy had an effect
on transport fare hikes, since transport is very
basic to all ecopomic aclivities, the npward review
in the transport fare has automatically translated
into a general hike in the entire rconomy. At present,
workers pay 50k perdrop on minibus, 40k per drop on
Benue links bus, and 80k and above per drop on
motorcyecle transport in Makurdi.

The effect of the econemic recession and
removal of o0il subsidy is a reduction of wvehicle
ownership rate. In this case, majority of the people
will have to depend on public transpert. As an

alternative, people will be constrained to live near



their workplaces seo as to make werkitrips by foot
or cycle. Squaittsr settlementis may develop.

There is ithearelore the neea to cuarlail the rate of
urban expansion and reduce the scala of the city so
as to reduce commutiing distance. There is also a
need for an organised mass Llrongit system in
Makurdi and planning for motercycle transportation
in Makurdi.

An  analysis of data on those wishing to
change from their present worktrip mode to mass
transit is shown in Fig, 4.30. Apart frem those
using car (which are mainly high income asarners)
more than 50% of those uring other modes wish to
change to mass transit system il introduced. Based
on the mean amount affordable by the different
income groups per drop on mass transit, the low
income groups prefler to pay 22k, middle income 30k
while the high income greups 40k (Fig. 4.39). If
we take the amewmt proposad hy the middle income
group asg ideal, it will coineids with the amount

pald pey drop 1} reark azc. TR 18 more feasible.
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h .60 PHOBLEMS OF JOURNEY TO WORK IN MAKURDI
URBAN AREA

Thae main probiems of journey to work in
Makurdi are long time journeys, high cost of journey
to work and incenveniences and strains (Table 4.10).
These vary dapending on the sncic-cconomic status
of the woerkeu. Tee the high noome esarner who owns
a vehicle, time is jilelv Lo he the mosi important.
To the lgv inceme sarner who fpins public transport,
money is likeiy Ta ne the mosit impoertant. The price
of the transportation service cifared by a public
carrier is a farz; but the cost of a worktrip in
a private antomebile is more diffuse: Marginel trip
cndts would increaanse among other items the costs of
fuels and lubricants and mileage related maintenmance
costs. However this will not be gquantified in this
study.

The World Bank's Water supply and Urban
Development Departmesnt has provided some relevant
indicators for assessing urban transport in terms
of travel timas, degrne of overcrowding and fares

for devaloping countrieas {rban Edee, 1926},

hobot Lang Travel Time

Travel timn acceording Lo World Bank can bae

congidered eucascics whan 4 daod te: Jdper l."l'p of



6km consistently takes %0 minutes, 10km trip takes
60 minutes, The trip is assumed to include walking
and waiting time, as well as time spent on board
vehicle. Overcrowding if bosed on the number of
loaded buses that pass a bus stop without allowing
people to board. TIf more than two or three buses,
or 15 minutes pass bafore boarding i= possible, the
system is overcrowded at that location at that time
(Urban Edge, 1986). Based on past studies of a
similar nature by Ayeni (1979) in Jeos, Amuda (1986)
in Ilorin, Ojumu (1979) in Lagos, we find that the
World Bank criteria is reasonable.

Analysis of the time speot on journey to work
at various distances by workers ia Fig. 4.%0 shows
that workers spend much of their time in travelling
to work when the World Bank criteria is used. When
the mean travel time of werkers among various modes
was computed, (Fig. t.41), the workers that go by
minibus, bus and workers that travei by minibus but
change to motorecycle in thelr worktrips all spend
ahove U0 minutes in thair journev to work.

The excessive travel time is «due to the
following cansal factors (Table 41.10). Ona is the
hapharzard distrihuation of major landuses caused by

Makurdi rapid urban growth and physical constraints
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to development. This has led to the development

of major workplaces far away from the residential
areas leading to the long travelling distances of
workers to work.

Secondly, traffic delays is a common
feature on some roads like Hailwav Nvepass, Kashim
Ibrahim road, Lafia read and Benue Crescent.

Traffic delays arises when the demand for right of
way backed up by vehicle ovnership is greater than
the network provirded therehy slowing down movements.
Traffic delay in Makurdi is caused hy inadequate and
poer road network., Most streets in Makurdi are
untarred. There is not enough and direct connection
between the residential arecas and the wo -k areas.
Workers do not travel directly to their work arcas
and this has led to long travel tima.

The lack of designated bus stops and parking
problems along these roads leads to the slowing down
of movement by the minibus drivers since they pick up
and drop off passengers anywhere, having no designated
stops. They threaten and disrupt smooth traffic flow
by constantly blocking the road.

There is insufficient management of the
public transport system and this contributes te long

time travel. Most buses are concentrated in certain



areas regardless of the distrihution of the

population, This leads to changing of vehicles
many times by the workers even along the same
straight routes and long wailing time at bus stops.

Another cause of the Jlong travel time in
Makurdi is the various stages to follow if the
public transport system is to be used by workers.
This includes long walk to the raead te take bus,
long waiting for bus, boarding the vehicdie which
requires struggling, change of made and long walk
te work from the road.

The use of wvarions modes of transport to
work like rars, motoeravele, bicycle, minibus and
walking withaout nerizontal or vertical segregation.
This helps to reduce tisa capacity of the read which

Leade te doloy,

The wor king hour e ol a snathaer Tactor.
Mast workeis reoanuame duty slimast o f Lthe same timae

in the morning and close at the sam. time in the
evening. This has led toa tha hicgh peack volumes,
Other elements ol long time journeys in
Maiturdi include delayvs dus to poiice check on
vehicles, accidents, railway crossing aon some roads,

vehicle turning atl read junctions.
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4.6.2 High Travel Cost

Another major problem associated with
journey to work in Makurdi is the high cost of travel,
According to the World Bank’s criteria for assessing

urban transport in developing countries,

".se a fare structure descriminates against
low income workers when costs makes it
impracticable for them to use the bus.

A reasonable criterion is the cost of a
week's transit fares for trips to work as

a percentage of the total weekly household
income., Costs exceeding 10% of income for
more than 15% of the population can be .
considered discriminatory serviceﬁﬁ%°&%%”°
income neighbourhood is another obvious
form of discrimination" (Urban Edge, 1986).

This is a reasonable criteria and since it was based
on studies in urban centres in many developing
countries., It is theefore adopted in this study.

As we earlier saw in Fig. 4.28, the low and
middle income groups form about 48% and 38.2%.
Also in Fig. 4.36 the low income groups spend about
26%, the middle income spend about 18% while the
high income groups spend about 10% of their monthly
income on journey to work in Makurdi. Consdering
the World Banks criteria, we conclude that the fare
structure descriminates highly against the low income

groups in Makurdi.
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One of thecauses of the high travsl costs
is due to high fare charges by the publiec transport
system in Makurdi. Thisis due to {fhe lack of buses and
spare parts and the removal of o0il subsidy. These
are as a result of the economic recession.

Another factor of thie high travel! cost is
due to the distant iocation of workplaces from the
residences of workers especially Lhe low income
groups who live in Wadata, Ankpa Ward and N.W. Bank.
This is becaunse the low income groups cannoct afford
the high rent near the work areas.

Another factor is that werkers change modes
several times boefore getting to their work arease.
This is as a result of the poor routing structure of
buses, which does not cover some part of the town.
Also the buses operate short routns even along the

same road. This has led to high cost of travel for

workers.

- ncoenveniecences an<d Strains
h.6 T ! t

Another problem of journey to werk in
Makurdi is inconveniences and strains on workers.
If the journey is made by public¢ transport, it will
involve four stages: walking to the bus stops,
waiting at the bus step, changing the wvehicle and

walking frem the bhuns stop to the work areas,
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Aall these causes alot of inconveniences and strains
wt:ich affects the productivity of theworkers,
Secondly, the smoke emitted by unserviced

minibuses and general heat in Makurdi causes stress
and discomfort to people in the buses. The generally
overcrowded condition of the buses causes stress to
workers, |

The long travel time, high travel cost and
inconveniences faced by workeiin their worktrips leads
to poor Jjourney to work, lateness and absenteesim,
this affects the productivity of the workers, it is
"also an economic loss and it represents leisure time
forgone, All these have the effect of retarding

economic progress of the town {Table 4.,10).
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CHAPTER FIVE

5.00 EXPECTED URBAN DEVELOPMENT AND FORECASTS
OF WORKTRIPS IN MAKURDI

5.20 EXPECTED URBAN DEVELOPMENT

Forecasts of landuse pattern with respect
to residences and workplaces is impertant in
determining future worktrip production and attraction
patterns. An analysis of the existing urban structure
of Makurdi and the trend of development with respect
to Master Plan projection forms a basis for determinig
the futwe landuse pattern in this study.

The proposed Ilanduse patfern for Makurdi by
the Master Plan is shown in Fig. 5.1.

T 5P § Residential Areas

According to the proposals of the Master Plan,
there will be high development of residential land
by the year 2005. The town is proposed to have four
districts (Fig. 5.1). The first residential district
is central Makurdi which includes the 0ld G.R.A.,
Wadata, Wurukum, Ankpa Ward and Highlevel. The
development in the North Bank as of 1978 was to be
maintained at a fourth of the whole town (Fig. 5.1).
Thirdly, the southern residential district which

will cover the wide land below the depression crossing






Otukpo rond dows =anmth ¢ Oesigdepiinl ddevelopments

ware Alss Dropessd oo the Javp Lasnel el land an

the aastern =ids ol ths Mow Hridee southern approach
Foal  whier s b His Rpdwe Boe Salued i Bast.
Salias2 Work Argns

Propasiias o thae disgsribuilion af wark araas

in the Master Plan, shaows that, commercial landuses
will be located in subcentres in 2ach of the districts
(Fig. 5+1). Thecity centre will be locatad in the
central Malkurdi district. Heavy idustrial area has
been proposed along the western part of Makurdi (Fig.
5.1). The public and semi-public landuses will have

to ba concentrated mainly in the secretariat which

will bhe the city cenire area.

5.1.3 Trend of Development

Some proposals in the Master Plan have not
heen implemented and develeonmenis have rendered such
propassals useless. The first is tha propesal for the
construction of o dam z2creas the Nspue abowet 3lkm

from the nasw Lrittern rrad {f*’.v.

%
-

(1]
o
]
»

tne water in The dam was bo covss e {iarge part of

the B.B. Baphk una 7pe =outh wamtary nard down Lo
the Airforey Nace. g ovwms Fiagn from She Minastry of
of Jsandys and SGrvey Fsrsied Wasly 307 tha dam 38 to be

conatructed a E g 7 wa b hymre Lo be 1m sthinesi which
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is about 20km from Maksizril. dovaelopment Was covered
the area in which the water fiom the dam will occupy.
Developments o not Fellow saccovding to phases in
the Master Plan (Fig. 5.2). Fig. 5.3 shows the
extent of development of Makurdi in 1970 and areas
under development as of 1978. When the landuse
structure as of 1978 and 1988 are superimposed on

the Makurdi Master Plan (Fig. 5.%), it was observed
that the trend of development has heen towards the
N.E. Bank, the Eastern and fSouth Eastern part of
Makunrdi.

At the N.¥W, Bank, there won't be much
development because much of the buildable land has
been allocated to the Nigerian Army which "houses"
the Barracks, Nigerian Army School of Engineering,
and the 31 Airbone Brigade. The rest of the area
extending west has a deep gnully and undevelopable

land,

S5.1.4 Proposed load Network

Because of this trend of development, there
is a need Lo propose a road natwerk since it is not
within the scape of the study to prepare a structure

plan for Makurdi. The aim is fto propose a road

network that will facilitate efficient public transport



— Mo or arterial roads
— Minor
r——— Proposed raitway

Extert of development

1 0 i 2kn

ETVORK FOR | MAver po

PROPOSED RQ.AD
MAK_ DI — 200

D._ﬁ,:_"_; Thes, s 198R l




- 1!{(} -

system in Makurdi (or up te 2003,

The proposed road nelbwork has a curvilinear
pattern (Fig. 5.5). The first hierarchy of roads
are in a ring form enclosing a network of L[inear
grid which are second and thiird arder roads. It
has potentials lfor operation of mass transit system
and conforms with tiepresent roazd network. It also
conforms more with the propasals in the Makurdi Master
Plan.

The propacal for the diversion of railway
Yine is adopted nnd (ke tailway bridze converted to

vehicle ase, T

-~

ULt and Nga Oridge will be used
to thair full capaciis hy 2000, 4 new road bridge
is proposed in the place ol the proposed dam.

It is expected that by 2005, much of the
N.E. Bank will he developed ta cover ap to the
Federal University of Agriculture. The area towards
the Airforce Base will be fully developed by the
year 2005, The administration department of the
Federal University of Agricultuwe shonld have moved

to its permanenti site, Residential deve topments

will cover from i1he New G.R.A. to Apir.

5»20 WORKTRIP FORECAST
S5.2.1 Work Trip Generation Forecast

The trip genceration is *he analytical process

by which the number of trips which will originate or
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terminate within each zone are projected, known
respectively as trip production and trip attraction.

Trip production and attraction are dependent
on the pattern of landuse: landnse densities and
location of landuse activity. ©Oiher variahles
include, accessibility which is dopendent on
transport system characteristics and the socio-
economic characterisfics like household size, car
ownership which infiusnces the desire of households
to make trips.

The mnltiple “inear regression i= the best
technigue nused for analysing the worktrip zeneration.
This model repreduces (he exisling volumes of travel
demand between locations and fnrecasts these patterns
for the future. This uses the formular

y = k % bl X, + b:2 5 2 5p

where v = number of trips

1

of cars in each household, household size,

x, to xp independent wvariables such as number

b1 to bn = coefficients of the respective
independent variables.

However, due to the pancity eof information
on annual growth rate of household variables, the
expansion facter method was used instead. This was
by estimating the growth factors for each zone and
computing for the voar 1995 and 20035 (Fig. 5.6 and

Figv 5.?)-
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Result of analysis for work irip generation
for 1995 and 2003 in Fig. 5.6 and 5.7 respectively
shows that the pattern will be similar to the
existing situation. Areas like N.E. Bank, Industrial
Layout, New G.R.A., 0ld G.R.A,, Highlevel and Apir
will continue to he worktrip attractinn zZones while
zones like Wadata, Ankpa Ward, Wurukum, N.W. Bank

will continue to he work trip production zones by

the years 1995 and 2005.

5e2s2 Work Trip Distribution Forecast

Trip distribution is that part of travel
demand which is considered to be lhe transfer of
trips between and within designated zones. It
estimates how much of the Tutuce irip ends generated
for particular trafliic zone will go to each of other
zones (Uyanga, 1981). Information from trip
distribution is important for planning and provision
of transportaticn facilitivs and services,

The techninques for analvsing trip distribution
includes anologupi{growth factor)] method, synthetic
(theoretical) methad and eptimisation technique.
The growth factor technigne is
more relevant te the data available and is therefore

used, The underlying assumption in growth factor

method is that Tuture trip making pattern will remain



substantially as at present, except the volume
of trips will increase according to the growth of
the generating and attracting zones.

The growth factor technique includes
uniform growth factor, Average Growth Factor and
Detroit Growth Factor. The Detroit Factor has been
used for the forecast because it has advantages over
others. It introduces the assumption that although
the number of trips generated in®zone, will increase
as predicted by the appropriate growth factor F,
these will be distributed to zoneb in proportion to
the appropriate growth factor Fj divided by the
growth factor for the area as a whole.

The equation is:

Tijh = tijb (Fi.Fj), where
F
tijh = both directional future total trips
between i and j
tijb = Existing trips from i to j
Fi = Ti

T3

Ti and Tj = Projected trip ends at i and j
respectively.

ti and tj = Current trip ends at i and j

respectively.

T
F =% - Total trips for the urban centre.
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TABLES1.PROJECTED WORK TRIP DISTRIBUTION, 1995

Z ONE$SNW|NE [WAD-| OLD IWUR-|HIGH [aNKPAIND - |NEW |APIR
| {BANK [BANK ATA {G.RA [UKUM|LEVEL LAYOUTIG.R.A

N.W BANK([ 258 [2427 124 | 166 | 294 | 405 |38 [1293 | 369 [129

N.-E BANK] [ 266 822 |922 |1013 1979 |455 1768 [505 | 0O

WADATA 609 1848 {399 11759 [ 661 [1805 [ 975 ! 43

- | OLD GRA 1058 | 557 |1564 | 111|300 | 78 | 0O
o WURUKUM 681 | 1195 [ 411 [505 1464 |199

HIGH LEVE] L1987 [1311 1514|943 (485

ANKPA 319 [ 1152 [ 388 | 780

IND, LAYOUT 212|285 [193

NEW GRA| | B 528 | 797

APIR 410

- TABLE.52PROJECTED WORKTRIP DISTRIBUTION, 2005

I N.W | N.E |WAD~|OLD WUR~IHIGH [ANKPA IND-INEW [APIR

' BANK |BANK | ATA _{(_B.R,A UKUM |LEVEL|WARD|LAYOUL G R.A
NW BANK | 164 [4226[88 1149 |440 [ 408 ] 27 [2150(518 1138
N.E BANK 1271 1676 2262120462694 {918 1949 1254 | O
WADATA 478 | 843 | 327 11965 | 541 |3588 [1518_| 51
OLD GRA| 1335 1579 122161157 | 701 ] 156 | O
WURUKUM 583 [1394 352 | 877 {756 [245
HIGH LEVEL 3159 [1529 1350 [2091 [812
ANKPA 273 12221632 |955
IND.LAYQUT 922 [1045 | 499
NEW GR.A 2062|1575
APIR _ 721

i

!

R )
e+
1

TABLES3PROJECTED WORK TRIPS MODAL SPLIT

PER PUBLIC
YEARS 2 A%%\IAL BICYCLE  IMOTORCYCL FOOT  ipaAnsport
} | 1988  |workltrips| 2930 2558 1608 3414 | 17946

TTrips 28456 Percentage 10-3% 8.95% 5.81% 12, 63/1%,

1995 . Morktrips| 2930 | 2867 | 1985 | 4043 | 24996

T.Trips
36759 |Percentagy  7.9% 7.8, 5:4°% 11% 68°
2005  |worktrips! 2930 | 3470 2739 5236 | 46456
T-Trps [~
eépaae_ Percentagd 4.9% | 5.7% 4.5 8-8% | 763%




- 155 -

In defining the first set of gromh factors
for each of the zones, we considered that areas like
North East Bank, New G.R.A., and Industrial layout
have fast growth. Apir and High level have average
growth while the rest of the zones have saturated
growth., The formular for first set of growth factors:

F

fast (1 + -075)Y

]

Faverage = {1 & J0%)7

Faaturated « (1 +.025)Y
where Y = number of years.

Result of analysis of the trip distribution
for Makurdi is presented in form of desire lines for
the years 1995 and 2005 in Fig. 5.8 and 5.9(table5.] &5.2)
respectively. The result also confirms the findings
of trip generation in Fig. 5.7 and 5.8 in terms of
residences concentration zones and workplaces

concentration zones,

5.2¢3 Forecasts of Worktrip Modal Split

The modal split analysis is the proportionate
division of the total number of person trips between
different modes of travel. The aim of the captive
modal split analysis phase is to establish relationships
that allow the trip ends estimated in the trip
generation phase to be partitioned into "Captive"
transit riders and "Choice" transit riders

(Hutchinson, 1974). The many studie of modal transport
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choice have demonstrated that the major determinants
of public transpert patrenage are: Rocio-economC
characteristics of frip makers, and the relative
cost and serviece properties of the Ltrip by car and
trip by gnblic trangport (Hutchinson, 1974).
The two types of modal split models commonly
used are:
(a) Trip end modal split model which allocates
total person moevewents to alternate modes of

travel hefore the (rip distribution stage

(b Trip interchenge wmalel which allocates
movementis tn the aitarnalie mndes after the
total movement have besen distributed between
zones ef origin and destination,

The idea of calibrating orthadax mndal split
model was dropped and percentage distribution of
worktrips to different modaes was eséimated. This
is because those modes are only useful inp large urban
areas where transgit plays dn important part in
satisfying the overall transpot demands. In Makurdi,
there are several modes.

The modal spliif modal was therefore estimated

a~

by using crude ssiimates of annusl grewlh of each mode
among workers bearineg in mind ihe pressnt economic

situatien.
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cars
Total trips (now) = Personal, + Motorcycle

+ Bicycle + Foot + Public transport
The same for personal cars+
Total trips (future) =,4% annual growth for
motorcycle + 2% annual growth for bicycle + 3%
growth for walkers + (public transport + extra growth).
The projected worktrip modal split for 1995
and 2005 is shown in Fig. 5.9 and 5.10 respectively
and in Table 5.3. B8y 1995 and 2005, the number of
workers that will follow public transport will

i;crease from the present 63.1% to 68% and 76.3%

respectively.
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CHAPTER STX

6.00 PHYSICAL PLANNING: PROPOSALS FOR AN
EFFLCTIVE JOURNEY T6 WORK

The planning propoesals are discussaed
under curative and preventive proposals. Curative
proposals are short term solutions which wilkl solve
the problem of worktripa. The preveniive planning
propoesals are long term szolutions {or landuse

planning and future worktrip.

6.10 CURATIVE PLARNNING PROPO3ALS

This invelves the impravement nf{ the
road network, nrganising the prescnt mass transit

programme, the use of =choel and ztaff buses.

N SN | Improvement of Road Network

Therna is the need to dmprove Lthe poorly
déve}oped road network and dnnstructinn.of fow
new ones, The nonor road network makes workevs
not tq . Journey direct to work.

The straets to he tarred includi Bishop
Murrary Sﬁrcct, Kenshisha Strestl, Halewa Street,
Ugbokolo, Enugn and Kaduna Streqts. This will
ereate alternative routes for vehicles and reduce

the haavy fraffie on the maior roads {Fig. 6.1).
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The new roads to be constructed include:
Highlevel Road to join Railway Byepass (Fig. 6.1).
Much of the worktrips from old G.R.A. to the
Secretariat will be assgsigned to this route.

Secondly, Ankpa Road is to be linked tc the New

Bridge road (Fig. 6.1). This will roannect the

Secretariatl and other workplaces. Thirdly, a
road linking ankpn road to Barracks roead. This
will econnact the Ministry of Education.

Improvements ¢re expected to be made on
the prnorly designed intersections, construction of

sidewalks and improved pavings.

6s1.2 Organising the Mass Transit Programme

In view of the great demand for mass transit
modes of transportation, the low car ownership ratio
in Makurdi, and in view of the serious traffic
delays caused by too many cars for the available
urban road space, the strategy to be used is to
improve the mass transit system. This is through
ensuring adequate 2upply cof mass transit buses,
ensuring greater freguency and reliability of their
services, making them clean, decent and fairly

comfortable, and ensuring a wide coverage of the
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city areas in their operations,
in inducing car owners from the

during peak hours. The proposal

This

will

will help

nage of their cars

involve

an integration of the bus, minibus and taxi

services because of their greater flexibility in

door to door services,

Alternative Conceptis for Buasa Routing

$.2a)

Concept 1 (Fig.

Thaie copoupil advorntes that the buses
should eparate an the Towda anveloping the main
cors of tha iown, In thal case, workplaces like
the datarnatinial markhetl, the Hiate Secratariat,
New anc £1d OHA will be cerved (Fig, 6.2a),

Minibus and taxie ares

their oporation in that thelir

to the arsoas enciosed by the bus

the industrial layout.

Services
routes,

and North Bank.

inward looking in

are rastricted
areas in

They are to

filter traffic¢ within the urban area to the bus

rouies.
It 4is
to workplaces will be quick,

to most workers,

Concept II

This concept calls for the

.bus services in form of a cross

will cover Nerth-South and Eazst teo

reliable,

(€,

expected that movement from residencaes

and accessible

opsratiocn of the
2b). Bus services

West of the town.
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In that case, workplaces in industrial lavout
New G.R.A., International Market and N.E. Bank
will be served.
The minibus and taxi services will then
converge on the bus routes to serve the workplaces.
The cross=shaped bus services supported by
the minibus services will ensure that workers
are adequately served and workplaces are easily

reached in good time and under comfortahle conditions.

Concept III

Concept III is a synthesis of concept I and
II. It has a peripheral city bus services and a
North-South and East-West routes (Fig. 6.2c¢).

Minibuses will then "feed" these bus routes.
This concept combines the best features of the other

two concepts.
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EVALUATION OF BUS ROUTING CONCEPTS

EVALUATION CRITERIA Concept | Concpet| Concept
I II IIX
1. Accessibility of
Services to
Residences and
Workplaces 1 2 4
2. Travel time and
speed 2 1 3
3. Minimising rate of
change of mode 1 2 b
t. Capacity to
redistribute worktrips | 2 3 4
5. Cost of Construction
of system facilities 3 4 1
TOTAL 9 12 16
Rating Scle
1 2 3
Very Low High Very
Low High

rating scale of

Based on the evaluation criteria and

all the concepts in Table 6.1,

concpet I scored 9 points, concept II 12 points

while concept III has 16 points.

therefore the accepted concept and is used in

organising the mass transit system (Fig.

Concept III is

6.3).
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APPLICATION OF THE ADOPTED CONCEPT

(a) Size of Puses

The Benue links limited has twenty-two
seater buses, This is adequate for the present
considering the size of the town and the poor
road network which will not allow for efficient
ocperation of bigger buses,

The minibuses and taxis will continue to

be used.

(b) Number of Buses and Taxis Required

The cpacity, travel time of the buses
and worktrip demand are used as indices for
calculating the number of buses that will cater
for the worktrips within the hours of 7 a.m and

9 [- Y Y
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Table 6.2: ESTIMATION OF WORKTRIP DEMAND FOR 1988,
\
Total Mode % of No. of & Number to
Work Workers Workers be catered
Trips | for.
L_Foot _____ ? 12 344
¢
28456 Bicycle ‘ 8.99 2558
| Motorcycle 19.95 5676 h154ee
Minibus 30.4 8650 8650
Minibus/
Motorcycle 14.3 4069 ‘h069
Private Car 10 2930
Taxi 3 » 854 854
Bus 00? 199 199
Total 100 28456 4117946

** Based on 14.6% that travel by commercial motorcycle.

Table 6.2 shows that about 17946 wortrips

are to be catered for by public transport system.



Table 6.3t EXISTING PUBLIC TRANSPORT, CAPACITY
AND ZONAL RETURN TRIPS.

Mode Number Zonal Average Total
Return Capacity
Trips in

2 Hours

ST

Minibus 241 6 or 20 11 15906
minutes
a trip.

Taxi 30 8 or 15 4 960
' minutes
’ a trip.

22 Seater Bus 5 4 or 30 22 440
minutes
a trip.

17306

Table 6.3 shows that the existing public
transport system can cater for 17306 wortrips.
By comparing tHe worktrip demand with the capacity
of existing transport system we see that about
640 worktripa need to be provided with buse=s.

Ahout 7 more twentv-two seater buses are required

to cater Tor 640 worktrips.

The commercial motorcycle transportation has
nal been taken into consideration because, in the
first place, i;s introduction is as a result of
leck of buses. They are highly proned to accidents
because of recklessness. One motorcycle can only

carry one worker and their operators charge

higher fares than other modes. They alsc contribute
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highly to traffic delays and there is not much
control over them, However, they could be left

to operate door-to-door services,

(c) Location and Spacing of Bus Stops and
Terminals

The location and spacing of bus stops are
influenced by travel time. The closer the spacing,
the more stops, hence the higher travel time. On
the other hand, excessive spacing of bus stop will
increase the feeder trip time thereby outweighing

the benefits of fast transit services.

Based on an assumption of a maximum distance
of 500 metres which is about 10 minutes walk by an
adu}t, a bus stop spacing of 400 to 500 metres is
proposed. The location of bus stops and terminals

are shown in Fig. 6.3.

(d) Assignment of the Buses to the Bus Routes

The work trip desire lines for 1988 is used
in éstimating the number of buses to be assigned
to routes. This is from the zonal work trip
distribution and taking into consideration the
location of the low income groups who would use
the buses more than high income groups. Figure
6.3 shows that out of the total 12 buses, 4 buses
are assigned to Route I, about 5 buses to route II

and 3 buses to route III. The 250 buses can operate

on their own routes.
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(e) Proposed Fare Level and Structure

For the viability of the mass transit system,
there is need for an effective fare level and
structure. The fare level is the money value at
which fares are charged while the fare structure

refers to the way in which fares are paid.,

The main options under the fare structure

are;-

(i) Graduated fares, where the charge is
related to the distance travelled (Amuda,
1986).

(idi) Flat fares, is when the distance is not

considered but the same for all.
(iii) Zonal fares, in which the city zones are

used. Trips within a zone could have a

flat fare rate while inter-zonal trips entails

extra charges.

At present the flat fare is used in Makurdi.
This discourages passengers. The graduated fare
is too sophisticated and could be subject to abuse.
The zonal fare is recommended for Makurdi because
it will encourage good ridership. A fare level of
10k per drop for travels between two adjacent zones
is recommended. However, subsequent travels through

other zones attracts extra charges of 10k per zone.
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For example, in Fig. 6.% a worker leaving Wadata
to New G.R.A. pays 30Ok because he will pass through

three zones.

6.143 School and Staff Buses

School authorities and employers should be
encouraged to provide buses for their students and
staff respectively, This will supplement the
services of the mass transit programme.

Minibuces should be made to extend their
services to schools at peak periods., This will
discourage workers from going to carry their
children during working hours and reduce the 12

noon to 2 p.m peak hour delays on the road

6.1.4 Traffic Management Measures

A package of measures is to be designed to
deal with a combination of problems such as parking
and stopping of vehicles on railway byepass road,
Benue Crescent, Lafia road and Onitsha read
(Fig. 6.,1), zebra crossings should alsc be made

along these roads.

6.20 PREVENTIVE PLANNING PROPOSALS

The preventive plaaning proposals will be
long term plans directed at solving the problem of
haphazard development of landuse and future

work trips.
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6.2.1 Proposals on Distribuation of Residences
and Workplaces

The ideal situation is to have the worker's
place of residence within walking or cycling distance
of f his place of employment or within reach by a
short bus journey. This calls for physical
planning proposals for the distribution of residences
and workplaces. The proposals calls for allocation
of residential developments in workplaces concentration
zone like Industrial Layout, N.E. Bank, New G.R.A.
and High Level and allocation of workplaces in
residences concentration zone like Ankpa ward,
Wadata, N.W. Bank. The four alternative proposals
are derived from the basic idea of Wolforth (1965)
concept cw the distributional patterns of residences

and workplaces,

PROPOSAL_A:

This proposal is directed towards concentrating
residential areas in workplaces concentration zone and
concentrating workplacesa in residences concentrated
zone (Fig. 6.5 ). Work trips will then originate
and terminate in few locations or zone of conflux

(Fig. 6.5a) .
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PROPOSAL B

This advocates for the decentralisation of residential
developments in the workplaces concentrated zones and the
decentralisation of new workplaces in residences concentrated
zone (Fig. 6.5b). The worktrips will orginate from

several locations and end in several locations (Fig. 6.5b).

PROPOSAL C

This calls for the decentralisation of residential
developments in workplaces concentrated zone and the
centralisation of workplaces in residences concentration

zone (Fig. 6.6a).

PROPOSAL D

This proposal D advocates for the centralisation of
residences in workplaces concentration zone and the
decentralisation of workplaces in residences concentration
zone Fig. 6.6b). In each zone, most worktrips will
originate from a few locations and terminate in several

locations (Fig. 6.6b).

EVELUALTION OF THE PROPOSALS

The goal achievement matrix technique is used in the
evaluation of these proposals. This is based on some
evaluation criteria which are assigned weights (Table
6.4). A rating scale is prepared with scores. Using
the evaluation criteria, scores are assigned to each
proposal. The scores are multiplied by the weights of
each criteria. These are added up to give the total

score for each proposal (Table 6.4).
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Proposal B in Table 6.4 has the highest score. It is
therefore the adopted proposal in distributing future

residences and workplaces.

APPLICAT]ON OF THE ADOPTED PROPOSAL

Makurdi is dvided into 4 planning districts (Fig. 6.7).
Instead of having distnct C on the Southern part of Makurdi
as proposed in the Master Plan (Fig. 5.4), the North

Eastern Sart is the proposed planning district C.

{a) Location of New Major Workplaces:

i. Heavy Industrial Areas: The proposal in the Master

Plan for heavy industrial area on the south western

part of Makurdi is accepted. This is favourable to the
health condition of the people since it is on the leeward
side of the north east trade wind. Noxious air from the
heavy industries will not reach the town. It is also
on the lower part of the drainage channel. It extends
from Wadata to Ankpa ward which are low income residences
concentration zone. Sincgiégff §LE?$§§J§”Q&d”o¥}ers

short distance travel for workers (Fig. 6.7).

ii. Government O0ffices and Establishments: New Government

offices and esgtablishments should be located at the North
West Bank towards the army barractks. The area is
residences concentration zone dominated by low income

workers.,

iii. Educational and Health Institutions;: New health

centres and educational institutions should be sited
in all the planning districts. Their services will be

closer to most urban dwellers as a result, the workplaces

are scattered,
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iv. Commercial Areas: Commercial areas are expected to

be located along arterial roads in each planning district.
This will avoid the congestion of the narrow roads,
because commercial areas generate alot of traffic,

The problem will also be less since there is no

concentration in one district.

(b) Location of New Residential Areas

The proposal aims at distributing residences of high,
medium and low densities in each of the planning districts
where each is lacking in a balanced manner to enable all
the income groups have opportunity to live near their
workplaces.

i. High Density Residential Areas: The North East Bank,

New G.R«.A. and Industrial Layout are low density
residential areas. Many low income earmners work in
these places and houses there are not accessible to them.
There is therefore the need to develop high residential
density in these areas (Fig. 6.7). The low income
earners will live closer to their workplaces since they
suffer more in their worktrips. High density residential
areas are therefore concentrated closest to all the

district centres.

ii. Medium Density Residential Area: Moedium density

residential layouts are proposed to be located in
industrial layout, New GRA, and North East Bank. This
will ensure proximity to workplaces for middle income

earners in these areas (Fig. 6.7).
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iii. Low Density Residential Areas: Low density residential

areas are to be developed on the southern part of Highlevel;
industrial layout, North East Bank, Apir, Wadata and

Ankpa wards (Fig. 6.7).

6.2.2 Suggestions on Concepts for Planning Future
Residences and Workplaces in Relation to
Road Network

There is a need to 3uggestfstructure plan for
future town district development in terms of relating
road network to residential areas and workplaces. This
is to create a physical and social community life with
easy walking and cycling distances between ;esidential

areas and places of work. This calls for analysis of

the
concepts with the aim of selectingnmost suitable one.

Concept I: Concentric pattern (Fig. 6.8a). This has a

hexagonal network with a dominant centre.

Concept II: GRID PATTERN(Fig. 6.8b) This has a series

of rectangular cross junctions.

Concept III: LINEAR PATTERN (Fig. 6.8c) Workplaces

and residences are located in a linear pattern.
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Table 6.5: EVALUATION OF THE CONCEPTS

T
EVALUATION CRITERIA CONCEPTS
I XX 1 TIE
1. Flexibility and Suitability
for Transport Schemes 1 2 /s

2. Adaptability and variety
within the pattern for residences
workplace and transport network 1 3 K

3. Travel time and travel speed . 1 l 3

4. Capacity to disperse work trip

__ flows 1 3 4
5. Pass=zsaibility of expansion
without spoiling the pattern 2 3 4
6. Freedom of communication and .
association for the population | &4 | 2 1
ettt et
7. Cost of transport development | 1 2 3
|
11 19 23
1 2 3 i
Rating Scale 1 ] ] |
Very Low High Very
Low High

Result of the evaluation shows that concept I scored
11 points, concept II 19 points and concept III 23 points.
The concentric pattern is a rigid one and hardly allows
for expansion. It is inflexible and essentially static.
The rectangular grid pattern has no natural centre to
act in a dominant role; it is unbalanced and does not

provide the best conditions for public trnasport.
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The linear pattern is voted the best with its greater
flexibility, adaptability and suitability for transport

schemes. It is therefore the adopted concept.

APPLICATION OF THE LINEAR CONCEPT

Figure 6.9 shows the application of the linear
concept to a section of the corridor scheme. The workplaces
and residences are disttibuted evenly. The residential
areas have variety of high, medium and low density. The
high density residential developments are closer to the
workplaces for low income workers. The roads are planned
in three hierarchies. The spacing between the major
junctions are more than 250 metres. Industries are sited
on the western part because of the advantage of wind
direction. Each corridor is separated from another by
green spaces and forest.

The policy of application of this concept is that to
obtain a house it is necessary to be able to give proof
of a job in each of the future planning districts because
the essential idea is a link between employment and
housing. This policy is in the interest of forming a
stable and self sufficient society with little movement

of population and with an even distribution of workers.

6.2.3 Control of Development

In view of the present economic predicament, more
people will have to depend on walking and cycling to
work areas. There is therefore the need to curtail the

existing trend of urban sprawl.
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This is by planning for intensive development so that
Makurdi becomes a compact town. This will help to
conserve resources on transport development, fuel
wastage andother infrastructures. With a well developed
drainage system, the density of existing development will
be increased. Encouragement should be given to high

structure development.

6.2.4 staff Quarters

Employers should provide staff quarters near
workplaces for their employees. This will reduce
transport cost, traffic delays and easy access to their

places of work.

B. PLANNING FOR THE WORK TRIP FLOWS

In order to take care of future worktrip flows,
there is a need to make planning proposals for the
mass transit system in terms of the routing structure,
number and size of buses etc.

(a) Routing Structure

Planning for the routing structure calls for
alternative concepts in order to select the most
appropriate.

Concept I Ring Concepts (Fig. 6.10a).

This concept is based on consideration of the
proposed road network. The buses are to operate on a
ring line on the peripheral areas of each of the planning

district. The North and South Banks are then joined by
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another route. The minibuses and taxis can then filter
traffic inwards to the centre of the rings to the
activity areas.

Concept II:; Linear "Spine" (Fig. 6.10)

This concept proposes a "spine" bus route for
each of the planning districts. The minibuses and
taxis can filter traffic between the parallel road spines

to activity areas.

Table 6.6;: EVALUATION OF THE CONCEPTS

ICONCEPT
EVALUATION CRITERIA I 11
|
s Traffic flow quality ! 3 | 1
e o oy ————
25 Capacity to redistribute traffic ; 2 ‘ |
3. Travel time and travel speed é 3 | 2
4., Viability of the mass transit :ystenj 1 | 3
5. Cost of construction of system |
~ facility | 1 I
6. Relationship of route to activity
areas 3 1
TOTAL 13 11
1 2 3
Rating Scale | | B |

Low Fair High
From the above, concept I scored 13 while concept II
scored 11 points. The margin of scares between the two
concepts is relatively small. This means the two concepts

are good Since they both ranked high, The adopted concept
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is based on the phases of development and the

construction of road network.

By 1995, with improved road network there will
be 4 bus routes (Fig. 6.11).

By 2005, when most of the roads must have
been completed, there will be 5 bus routes (Fig. 6.12).
A mew br;dge is expected to have been constructed across
the Benue River. Also the railway byepass and the new
rail bridge must have been constructed. 1In this case
the old rail bridge will be converted to bus route.

Fig. 6.12 shows the 5 bus routes.

(b) Size of the Buses

There will be a need to introduce the 50 seater
buses for use by the year 1995. At this period, the
worktrips ¢j¢ expected to have increased with more

workers travelling by public transport system and with

\)

the improved road network.

(c) Number of Buses

Table 6.7: PROJECTED WORK TRIPS AND PERCENTAGE
USING PUBLIC TRANSPORT

1988 | 1995 2005
Work trips 28456 | 36759 60886
% of Public E
Transport users { 63.1% 68% 76.3%
] i
f

17946 ! 25996 46456
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Table 6.8: ESTIMATION OF REQUIRED NUMBER OF BUSES

| 1
| 1995 M . 2005
| ! I I i _
TYPE OF MODE AND NUMBER % Number  Work | % . Number Average |Worktrips
IN 1988 annual of | trips | annual | of . turnover
| growth buses growth _ buses |
_ " _ m
Minibus (241) | 1% 257 | 17028 0% | 257 | 2 _uuom:
| [ _ |
Taxi (30 - 10% 51 | 1632 | 1% M 56 2 | 3584
22 Seater Buses (12) 10% 21 . 2860 1% | 23 2 | 40k8
: u _
50 Seater Buses (0) ﬁ | 14 3476 W 1% 15 2 | 4900
| | | h
| | |
_ | 24996 46456
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Table 6.7 shows the projected wortrips and number

to provide public transport for in 1995 and 2005.

~Table 6.8 shows the required number of public

transport for 1995 and 2005. Minibuses are assumed to have
1% annual growth in 1995 giving a total of 257. By 2005
there should be control on its growth. Taxis will increase
by assumed 10% annual growth rate by 1995 to become 51.
By 2005, the rate of growth of taxis will be 1% so that it
will increase to 56. By 1995 the 22 seater buses will
increase by 10% annual growth to become 21. By 2005 14
fifty seater buses will be added to the mass transit
programme. By 2005 the assumed annual growth rate will be
1% and so increase to 15.

It was considered that residences and workplaces
will be scattered by 2005. Workers will not be travelling
for far distances. There will have to be twice average

turnover of work trips enroute (Table 6.8).

(d) Assignment of Buses to Routes

The number of buses to be assigned to the different
routes in 1995 and 2005 is shown in Fig. 6.11 and Fig. 6.12
respectively. It is based on the desire lines got from the

values in the projected trip distribution.

2 Y

(e) Supervision and Control of Bus Services

Supervisors are to be stationed along specific
locations and to check the drivers and conductors against
indiscipline and fraud. They are to communicate to their

head office.



(195)

NS— —ADVERTISEMENT PANEL

i . \u SHELTER —SIiDE WALK
ST Q[ hﬁl

ﬁ DRAIN

T 1T 5 S 6

e
- — _— BUS BAY =
bemion 1 | - S
FIG| PROPOSED B8US LANES AT PEAK HOURS U
13| AND BUS BAYS ON MAKURDI _ROADS 5
L .




- 196 -

(1) Reserved lLanes

Reserved lanes are to be provided for buses so
as to enable them have speed (travel time) advantages over
cars and other personal transport modes (Fig. 6.13 and 6.14).
This would free them from traffic hold ups to which other
modes are subjected to and its consequent gain in travel
time might be a strong attraction to its use by even the
car owners. This priority lanes may be operated only at

traffic peak periods.

(g) Bus Stops and Bays

Preferably, the bus stops will be properly designed
as bus bays with seats and shelter for passengers.

Fig. 6.13 shows a typical bus bay.

6.2.6 Rail Mass Transit

By 2005 when the rail byepass line must have been
constructed, there might be a need to utilise the rail

mass transit for journey to work.

6.2.7 Traffic Segregation - Planning for Pedestrians and
Motorcyélists

In view of the increasing number of people making
journey to work by foot andcycling and due to the high
accident rate among them because o the non vehicular
segregation, there is need to plan for pedestrians and
cyclists.

In construction of any new major and minor arterial
urban roads, the pedestrians and cyclists have to be
considered at the same time, and attempts should be made

to provide for their needs. Recently, Tricycle has been
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introduced in mamy Benue towns like Otukpo (plate IV)

and Gboko and there is a possibility of it being introduced
in Makurdi in future. The speed of a tricycle is slow and
needs to follow cycle lane.

Figs. 6.14% shows typical road cross section for major
and minor arterial roads showing cycling lanes, pedestrian
sidewalks and reserved bus lanes.

There is also a need to make pedestrian overhead
bridges and zebra crossings. The law is to be harsh on

any driver who knocks down a pedestrian on "zebra" crossinge.

6.2.8 Traffic Management Schemes

Electronic signals should be installed at road
junctions and be programmed in a way to give priority
to roads leading to major work areas in the morning and
vice versa in the afternoon and evening periods.

In a cycle there may be repetition of traffic phases
at signalised junctions. For instance if (A) represents
a road leading to major work area and (B) and (C) represents
other roads, we can have A,B,A,C. instead of A,B,C to
accomodate the peak traffic requirements.

The electronic traffic signals should also be
coordinated on the major roads. A vehicle leaving a green
light should meet the next on green or amber ready for
green.

Other traffic management schemersinclude provision of

sign posts for junctions, bends and zebra crossing
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6.2.9 Public Participation

Fublic participation is a major tool to use to
enlighten the road users, both the pedestrians and vehicle
ugsers on the use of traffic signals and zebra c¢rossings.
This could be through media like radios, newspapers and

sign post, .
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7.00: IMPLEMENTATION OF THE PROPOSALS

This chapter will discuss the phasing out of the implementation
the propesals, the sources of finance and administrative framework

for landuse znd transpertation administration.

7.10: PHASES OF IMPLEMENTATION

The proposals are expected to be implemented in 17 years
These phases are divided inte three:Phase I (1988-1990),

Phase II (1991-1995) and phase III (1996-2005) (Table 7.1).

7.1.1: PHASE I (1988-1990)

All the short term curative measures will be implemented at
this period. This includes the Constructioen and Maintemance of
the following roads:

A) Ankpa road linking New Bridge road (fig 6.1)
B) High lével road linking Ratklway Bye-pass road.

c) Ankpa road linking Barracks roads.

Streets like Konshisha, Bishop Murray, Balewa, Ugbokolo,
Enugu and Kaduna (fig 6.1) are expected to be tarred so as te
encourage private individuals to invest on taxi services.

The banning of on street parking from 6a.m. to 6p.m. en
Railway Byepass road, Benue crescent, Lafia read is to be enforced.
fus stops are expected to be censtructed in this phase.

There will be improvement on the mass transit services in
order to arrest the deteriorating condition of their services.
Seven new twenty two seater buses are to be purchased. The

proposed routing of buses is expected to be followed.

7.1.2: PHASE IX (1991-1995)

In this phase, the development of high density residential

areas is to be given top priority in industrial layout, N.E.Bank,
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About 14 of the fifty seater buses will be added teo the
mass transit pregramme. There will be an addition of 9 twenty
two seater buses. About16 new Minibuses and 21 new taxis are
expected to be added to the mass transit programme. The four
routing structure is expected to be adhered to (fig 6.11).

At this phase, the road construction is expected to be under-
taken in line with the development.

(a) A road linking Wurukum te Airfeorce base parallel teo Gbeoke
road (fig 6.11).

(b) Apir to be linked to industrial layout by a secend

road (fig 6.11).

7.1.3: PHASE III (1996-2005)

All the residential developments are expected to be completed
in this period. This will include high, medium and lew density
residential developmentsproposed (fig 6.7). The town is to be
divided into four districts with all the district centres fully
developed. The heavy industrial lavout is expected to be fully
implemented. The city centre must have been fully develeped by
thi=s period.

New roads are expected to be constructed in line with the
development.

(a) A new bridge will be constructed across the Benue River

to ease traffic congestion on the present bridge (figh.12).

(b) New bridge road linking Airfoce base (fig 6.12).

(¢) Army barracks ring road (fig 6.12).

(d) N.E,Bank ring road.

(e) The new railway bridge and railway line is expected teo

have been constructed thus by. passing the town through the propesed

heavy industrial layeout.

In this phase, the former railway/read bridge will be
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one new fifty seater

5 new taxis are expected to be added to the mass transit

followed.

Traffic

There: will be about 5 bus routes and they are to be

signals are expected to be installed at road junctions.

Table 7.1 below is the summary of the phases of implementation.

Tale: 7.1: PHASES OF IMPLEMENTATION
Phase I (1988-90) Phase II (1991-1995) Phase IIT 1996-05)
(1) Road Construction ' (1) Road Construction (1) Road construction
a) Ankpa Road to New- a) Wurukun to Airforce | a) New Bridge/
bridge road -6 km. base (11 km) road to Apir
14 km.
b) High level Rd. to b) Industrial lLayout toi b) New bridge road
railway Bye pass (2km) Apir (9 km) | to Airforce
_ base (11 km)
¢) Ankpa RHoad to Baracks | ¢) Others in line with c) Army Barracks
road (3 km) development 1 ring Road 15km
(2) Banning of an street !(2) Residendial Developmt/(d) N.E. Bank
Parking on some roads | High density ! Ring road 7km.
during working hours Industrial layout N.E|
Bank, New G.R.A. (2) Residential
(3) Buses (3) Buses - development
Purchase of 7 new 16 new minibuses i nghi :edium
22 seater Duses 21 new taxis 5 “n o _
9 new 22 seater (3) Heavy industr-i
buses 14 new 50 ial layout !
seater buses Wadata.
Bus routes = 4. kh) Buses
1 5 mew tax s
i 2 new 22
i seater buses
i 1 new 50
I seater
i 5 new bus
reute

Traffic signal
at junetion
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7.20: FINANCE
Journey to work is directly related to landuse,

transportation facilities and the mode of movement. A
ma jor cause of workeér's problems in not moving well to
their workplaces stems from the inability of the Urban
development Authorities in M_ kurdi to meet the objectives
by which they were formed. This is as a result of low
generation of funds by the authorities to implement their

objectives.

7-2.1.: EXISTING SOURCES OF FINANCE

In Makurdi, like in every other town in Nigeria, the
main sources of financing physical development activities
is both public and private. The private sources are from
individuals and organisation who undertake and finance
various projects.

The public source is from the general annual budget
estimate of the government revenue not necessarily
accruing from phyiscal planning sources. O0Of the total
of N56%.912 million Benue State budget estimate for
1988, about #399.102m (70.65%) and N165.81m (29.35%)
is expected from recurrent revenue sources and capital
receipts respectively. The bulk of the go¥Wernment revenue
is derived from Federation Account ,—N356.048 million

(89.21%), while about N%43.054 million (10.79%) is expected

from internal revenue sources.
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Other sources of public revenue are derived from
income tax, General sales tax, fees from land allocatisn
forms, Fines and fees,earnings and sales, rent on government
property, Interest, Repayment and dividends, reinbursements,
Motor vehicle Lincences and Registration, Certificate of
road worthiness, Driving Lincences and learner's permit.

Much if the revenue accruing from these sources are
not necessarily used for financing the relevant projects
but diverted to State government as general revenue
before government gives them allocation.

The amount giving to the urban Development Authorities
is not sufficient to finance their physical development
proposals. Out of the tolal sum of N318.89 million allolcated
for capital projects in the 1988 budget, the environmental
sector came third in allocation of N49.213 m (15.43%)
after economic and social sector. The breakdown of allocation
in table 7.2 shows that the Town and Country Planning is
not well funded. While it asked for 6 million, only about

3.3 million was allocated to it.

Tabie 7«21 BENUE STATE CAPITAL EXPENDITURE ON ENVIRONMENTAL
SECTOR
o . 1988 Estimated Percentage
Allocation N(m) of total Estimate
Town and Country Planning 3.3 1%63
Water 37.583 11.79
Sewage and Drainage 1.100 0.34
Housing 5.28 1.64
Community Development 2.00 0.63
TotalN49.213m 15.43%

Source: Benue State Estimates, 1988.
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7+2.24 RECOMMENDED ADDITIONAL SOURCES OF FINANCING
LANDUSE AND TRANSPORTATION

The State government is expected to vote higher amount
of money to the planning authority to finance their
recurrent and capital expenditure especially that of
plan implementation. At present, the government gives
the planning authority funds which it derives from the
above mentioned sources, albeit the government has limited
resources and cannot give the urban Development Authorities
all their required funds.

The Urban Development authorities should also improve
on their internally generated revenue. Capacity through
reasonable increases in fees charged for services rendered
and through the tapping of other sources of revenue. This
can be achieved by increasing charges on plan proposals,
more especially high income residential house plans and
Estates, commercial and industrial project plans. The
Benue ['rban Development Board should raise funds by taxing
people for refuse collection, the use of recreational
parks and development control. The Ministry of Land and
Survey should tax the people heavily for land allocation
and layouts planning. The Ministry of works should make
toll gates to collect tolls from drivers on specified
highways. The Makurdi Local Government should generate
her funds from motor parks, taxes on parking facilities,
bus stops, taxes from sign boards, entertainment and betting

tax. The Henue Housing Agency should derive her revenue
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by taxing people in low residential density housing
heavily and the high valued housing in the activity areas.
This will be used to subsidise high density housing for
low income groups. The Nigerian Police Force (NPF)
shounld generate funds from penalties meted out to
drivers for wrong driving and this could be used to manage
the traffic effectively.

There is a need for prudent management of the
financial resourtes of the Urban Development Authorities.

In order to induce the planning authority to generate
more revenue, the government is expected to give incentive
such as revenue derived from planning sources is to be
used only for planning proposals. This is by making the
board to keep the amount of revenue generated plus the
board’s revenue allocation. This has been practised in
Kaduna State by the Kaduna State Urban Planning and
Development Authority. The idea behind this is that if
the government gives financial autonomy to the planning
authnrity,they will strive hard to make more money.
By taking the revenue generated to the state treasury and
getting their subvention from this common pool will not
encourage them to work as hard as when they are given
financial autenomy.

If these bodies can generate funds from the above
mentioned sources, it is hoped that there will be more

bus stops, motorparks, well planned roads and effective
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trafffc management. This will solve the problems of
journey to work in Makurdi since there will be smoother

traffic movement and well planned landuses.

7+3.0; ADMINISTRATIVE MACHINERY

For an effective journey to work, there is need
for an efficient administrative machinery for landuse
and transportation planning in Makurdi.
This calls for an evaluation of the present administr_

ation of landuse and transporation.

-3.1: EVALUATION OF THE FRESENT ADMINISTRATION OF

LANDUSE AND TRANSPORATION IN MAKURDI

S |

The main organisation responsible for landuse and
transporation development planning in Makurdi are:
The Benue State Urban Development Board (BUDB), Ministries
of Lands and Survey, works, Benue Housing Agency,
Makurdi Local Government, Individuals and private
organisatione.

The Ministry of Lands and Survey is responsible for
land administration, prepares layout which is contrary
to the provisions of the Town and Country Planning law
Cap 130 of Northern Nigeria. The B UDB is responsible
for refuse collection, street lights, recreational parks,
development control and planning of development. The

Ministry of work is responsible for construction of all the
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ma jor roads while Makurdi local Government prepares
layout, constructs and maintains streets, access roads
and motor parks. The Federal Ministry of works and Housing
(URP) Department takes part in site and services scheme
in Makurdi. The Benue Housing Agency is responsihble
for Housing. The activities of these bodies are not
coordinated. There are at time conflict between them.

With regards to the movement of pecople , the
Ministry of commerce and Industry is at present
reasponsihble for Benue Links Limited which is the mass
transit programme of Benue State. The town

service division of the Nigerian Union of Road
Transport workers regulates the operations of taxis and
minibuses.

The fundamental causes of these conflicts in landyse
and transportation administfation stems from the draw
backs of the Town and Country Planning law cap 130
of Northern Nigeria, 1967 When considered against
the background of existing planning theory and practice
in Benue State. "These draw backs include the misconcept-
ion of what planning itself is all about and as such
what rules are required to regulate its operation; an
ambiguous and authoritative procedure in plan preparation..”
(suleiman, 1988). The Law emphasises planning more on
physical layouts only and fails to provide for policy

aspect of planning, which include economic, social,
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environemantal, transporation, sewage, water, public
utilities and for coordination between the different
bodies in planning . The law has failed to provide any
procedure for preparing the plan since it does not
oblige the planning authority to consult with other
relevant bodies to publish any facts found. Once the
plan is prepared the process of public consultationas
are virtually non-existent.

"The consequences of the present .aystgm ie thal our

plans are not accepted not even by other bodies and for

less by the local governmentsand the public..%(Suleiman,1988).

We therefore recommend a system that will compel the Benue
i'rban Development Board which is the planning Authority
to discuss her draft proposals with at least the local
government , other relevant bodies and the Public to
know . R I R

their roles and responsibilities. If the
draft plans goes through this process and approved,

then it should be binding an all such authorities. This

makes the implementation of the plan easier.

P7«3:23 RECOMMENDED ADMINISTRATIVE MACHINERY FOR LANDUSE
AND TRANSPORATION PLANNING 1IN MAKURDI

As eparlier mentioned, journey to work is tied to

landuse |, transporation facilties and the mode of movement.

Efficiency and good government can only come by if there

is cordial relationship and effective coordination
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bhetween the different agemcies concerned with the
planning and execution of warious public programmes.
In order to harmonise the work of the different bodies
responsible for the provision of these facilities,
there is a need to propose an administrative framework
for landuse and transportation administration for Makurdi.

In order to eneure public participation and remove
areas of conflict, a committee to be called -The nfrastrudural
development committee 1s to be formed. This will be under
The Benue Urban Development Board and it will involve
the participation of other bodies. The Chairman of the
committee shall be the General Manager of Benue Urban
Development Board, while the Chief town planning Officer
of the State is to be the Secretary. The committee is
to be made up of representative from Ministry of Lands
and Survey, Ministry of Works, Makurdi Local Govern-
ment, Ministry of education, Agriculture, Health, finance
commerce and industry.

The function of the committee is to deliberate on all
proposals on landuse planning in Makurdi before the
final approval by the Governor. 1In this case, the work
of the Benue Urban Development Board is made easier
since the local government and all relevgnt statutory
and other authorities are informed of the progress of
the preparation of the plans and since it takes account
of all the views expressed by such authorities through
their representatives.

In this case, each authority knows its roles and responsibilites
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in landuse administration.
Thi=s has been practised in Kaduna State by the Kaduna
State Urban Planning and Development Authority and
has been found to be very sufcessful.

The effect of any approval of the physical development
plans by the government on any public authoxity and
local government is that it shall be their duty to
comply with the policies, proposals and programmes of
the plan applying in the area of their jurisdiction

in drawing up their own proposals for the development

and improvement of land and facilities in their area
and in exercising any of their legislative power. In
this case, the Benue urban Development Board will be
in charge of landuse planning, Development control,
urban renewal, refuse disposal, street lights and
recreational parks. The Ministry of lands and Survey
will perform the function of land administration,
land acquisition, resettlement, surveys and rural planning.
The Ministry of works will continue to construct and
maintain major roads. The Makurdi local government will
continue to be responsible for motor parks.
Tt must be mentioned that the Makurdi Local government
does not have a physical planning department nor a

professional planner but undertake physical planning functions.
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The Federal Government has given it more autonomy from
the state by the Scrapping of Ministry of Local Government
in which funds go directly to it in the October 1st 1988
Independence Speech of the President. There is a need
for the establishment of a physical planning department
and employment of a phyiscal planner. In this case, we
expect the Makurdi Local Government to perform physical
planning functions as stated in the fourth schedule of
the constitution of the Federal Republic of Nigeria, section
7 which includes: collected of rates, lincences,
Establishment, maintenance and regulation of markets,
motor parks and public conveniences; construction
and maintenance of roads,streets, drains and other public
highwavs, parks, open spaces, naming of roads and streets
and numbering of houses, provision and maintenance of
public conveniences and refuse disposal; contrel and
regulation, of outdoor advertising and hogaing,shOps
and Kiosks .
For this to be done, the landuse decree of 1978 which
vests all land in the State ogaiovernor is to be reviewed.
This is because the local government cannot plan
on a land that does not belong to it.
In this case, the function of the State Government
in physical planning will be reduced to formulation of

policies on physical planning and coordination of the
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activities of local planning officess
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Development DBoard. The Committee shall be made up
of representatives from Benue Links Limited,
NURTW, the chief Town Planning Officer, The Makurdi
Local Government, The Nigeria Police, Traffic warden
and the V.T.0.

The function of the couuittae?to coordinate the
activities of the town service division of the NURTW

the Benue Links Limited. 1Issues like the regulation

of buses minibuses and tax; s and the baring of street

-

parking will also be deliberated upon.

and
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CONCLUSION

The study has been able to identify the problem
of journev to work in Makurdi, This includes problems
resulting from the spatial separation of workers' resid-
entes due to the rapid urban growth and constraints
to phyiscal development, problemc associated with the
modes, the road network and problems associated with
the socio-economic characteristics of workers.

%hv study went further to advance proposals for
achieving an effective journey to work in Makurdi.

This includes short term curative measures and longterm
preventive measures. It is hoped that if these proposals
are fully implemented, the problems of journey to work

in Makurdi will be solved.

Some of the proposals are drastic solutions to the
acute problem of urban travels. The package put forward
will be necessary if we take this problem seriously.

It is believed that when the fuel situation worsens by the
next 17 years, the sort of solutions put forward will become
common place rather than revolutionary. Wouldn't it be
splendid if just for once we anticipated events rather

than be engulfed by them?

If the transpori{ation problems of our Nigerian urban
centres especially during peak periods are to be

satisfactorily resolved, the location, densities and patterns
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of urban activities cannot be ignored as elements in
the picture. These elements are overlooked because
existing transportation institutions require that
transporation problems be resolved by transportation
solutions (Owen, 1978). But efforts to ameliorate
transportation problems cannot be divorced from the
relentless addition to these probhlems created by urban
growth. Transporation remedies dc not lie exclusively
in more bhuses and highwayvs but must be found in locating
job opportunities adjacent_tu housing developments, in
efforts to clean up the environment to permit more close
in living, and in the design of structures for multiple
uses including housing, shops, offices and recreation.
¥rban growth meeds to be guided in ways that promote

transport serving communities.
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APPENDIX T: QUESTIONAIRE ADMINISTRATION

Dept. of Urban & Regional Planning
Ahmadu Bello University

Zaria
Dear Sir/Madam,
I am carrying out an M.Sc. research work on Journey
to work in Makurdi. Kindly give your honest opinion to

these questions.

Expecting a positive response from vou, please.

Yours faithfully,

Ameh, Paul Onuminya

Tick or Write the Correct answers to the guestions

A) Information on Residence/Employment

1. House number...ceciseeccsscsncccsnssees ZAaria seeeee
2. Place of WOrk ccaesccacecsccssencssossesa LONE caccsse
3. Occupation (a) Civil Servant (b) Business

(c¢) Industrial worker (d) Others

. Why do you choose to live in your present place of
Residente?
a) Affordable rent (b) Near Place of Jbrk
(¢) No alternative place (d) Near children/
Depedendant's School (e) Live with Husband/
Relative/Family House.

5. Where would you have wished to live if yecu were
given a choice 7
(a) where there is low rent (b) close to workplace
(c) close to children/dependant's =school (d) close
to market/Recreational area (e) close to place of

worship.
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6.

e
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Ront paid for your house per month ec.ecssccssesccecss

Type of house (a) Thatched (b) Flat (c) Rooming house
(d) Duplex

Information on your Journey to work

1.
2
2
3.

Iy

J1

9-
10.

11.

12.

13.

1h .

What time do you always leave home to work? s.ececes.
and what time do you come bACK? . esesecesasscascsrsncsne

Do you own a vehicle? Yes/No

If yes, what type of vehicle - (a) Private car (b) Bkcycle
(c¢) Motor~cycle (d) Tracter Truck/Bus/Mini Bus/Taxi

17 no, how much time does it take you to walk from §
your house to take a vehicle?....ccececneancsscnccncs
"hat is your regular mode of transport to work?

(a) Foot (b) Bicycle (d) Motorcycle (d) Minibus

(e) Minibus motorcycle (f) Private Car (g) Taxi (h) Bus.
If vour mode of transport is bus, how long do you wait

at the bus 3t0p whan going 10 WOrk7 seecosnssonsosssneen
How long does it take the vehicle to take you to yourplace

WOor'K7 gescescsnsccsasas

Do you change your mode of transport before going to
vour work/backhome?

If yes, how many times? To work....... Back home.-.---
What is the total time it takes you to leave home to
WOrk? eeeecsscecasnsee

How much do you spend on transport fare to and from

work everyday?-.....-...-...c.-.-........--.-....-..-o

Are you satisfied with your present means of transport
to work and back everyday? yes no..

If no, can you list the problems you face in gétting

to your workplace and bacK?.scecscesciscssies (B)escscsese

(b)o----a---o-.-o---- (C’-) e swescsessasacs (d)-o-.o-.o----o

Suggest ways by which the problems can be solved?
(a)t..ab-.nonnotc-.-- (b) s e s e s e s sseman (C)olcon-o.p-o-.

(d]-go.--.-----ot--.l

If a well organised mass transit system is introduced,

will you use it as a mode of jomrney to work? yes/no

}_n('nrmation on Socio-Economic Characteristics
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3.
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1. "\Ke

2. SHize of Household and dependant relations

(a) Under 20 (b) 20 to 39 (c) 40-59 (d) above 60 years

® % 8 8 e e ees s

3. RBeligion (a) Traditional (b) Christianity (c) Muslim
{d} others.
"+ Ethnic group {(a) Idoma (b) Iznla (c} Tiv (d) others
5. Educational lavel (a) Primary School Certificate
(b) Grade II/WASC. {c) NCE/Degree and above (d) none
6. Your monthly income .es.....-.(3trickly confidential)

7+ Considering your monthly income,

for the mass transit svstem per drop...--.

ot

how much can you afford
!

LIST,RANDOMLY SELECTED MAJOR WORK PLACES AND

NUMBER OF QUESTIONAIRE

Zones No. of Questionaire
North West Bank (8)
Custom House 1
Benue Investment Company 2
Market 5
North East Bank (51)
Agro millers company 17
SsB«8a 6
Beriue Polytechnic 9
Police C Division 1
University of Agric. 13
Benue State Housing Agency 2
Dolphin Complex 2
De Gandy Limited 1
Wadata (14)
Market 6
General Hospital 8
O0ld GRA (35)
Benue State YUrban Dev. Board i1
WAEC 2
Ministry of Local Government 3
H " Lands and Survevy 7
Benue Scholarship Board ly
Makurdi Local Govt. Sec. 8
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New GHRA
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Wurukum
Business companies
Market

High Level

Staff Devt. Centre
Teaching Service Board
National Provident fund
The Nig. Voice and BPPC
Federal Secretariat
Benue Secretariat
D.F.F.R«.R.I

Water Board

Police Headquarters

Ankpa Ward

Ministry of Education

International Mnkket (Market)

Industrial Layout

Civil Service Commission

Fed. Ministry of Intermnal Affairs

flock Industries

NITEL and NIPOST

Benue Epidemology Unit
Construction companies
I'niv. of Agric. (Admin.)
Benue Bottling Company
Tiley Gyado Foods

BBL

NAMCO Nig. Ltd.
N.5.G«R.Po

Fed. Dept. of Fisheries

BNARDA
M.O,W. (URP & Mechanic)

" (Divisional Engineer)

Radio Benue

Phoenix Press

Babock Electrical Projects Ltd.
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NEPA (District Office)
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APPENDIX I
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Product-momment correlation for

e e

[T = = RS . |

computing relationship

between worker's income and distance, Rent, and expenditure on
journey to work.
7 T
Income (M) | No of No. that Mean monthly | Mean Rent Mean
| workers | Travel by [income (N) monthly (N) Déstance
i Public Transp. Expen km.
ses on
Journey
! to work
!
Less than | 217 157 N125.50 N35 N24 .50 7.9
N150. i
N151-250 199 125 195.00 34 .00 ! 27.60 7.60
251-350 175 14 , 315.00 38.00 26.40 8.20
351-450 159 118 397 .00 32.00| 32.90 6.50
AboveN450 117 22 480.00 37.00| 42.00| 433
867 568.00
CORRELATION COEFFICIENT
r —
Mean monthly T-test

Income

Mean

monthly expendit-

0.16 :

ture on Journey to Not significant
work

Mean monthly expendit-

ture on rent 0.88 Significant
Mean Distance - 0.80 Not significant
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Formular

r = (&xy) = (<) (= y)/N

(= x° - (-;.x)zlm) (:'wy2 - (-‘i-y)z/N)

Te test the significance of r

t = r
1 = r2
N - 2
t = value for 5% at 3df

where,
N = number of pairs of variables

< Xy = sum of the products of the x andy scores
for each pair of variables

“~ x = sum of X scores
N

=¥ = sum of y scores

:sz = each x score squared, and summed over all

variables

( :ﬁx)z = sum of x scores squared
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