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ABSTRACT
This study is concerned with assessing the accessibility
of rural public service facilities like educational and
health institutions. Locational accessibility of the
selected services = Secondary schools,Primary Health Centresg
Maternity Centresand Dispensary/Health Posts - in the area
are analysedlwith sn accessibility index. Four experiments
are cerried out in order to measure the pot;ntial spatisal
accessibility of each of the services to the client
population withithe Locsl Government Area. The analysis
shows that variation exists within the services in the
degree of inequity in potential access that steﬁs from
locational separation of potehtial cliénts and the location
of the services in the rursl environment, with dispensary
being more accessible than the primary health centres
which is the least accessible, The result of the R -
statistics shows that the service facilities are dispersed
in the area; the result of the ANOVA also shows that the
distance travelled to obtain the services varies among the

zones., 7The result of the X2 analysis also shows that there

exists a significant relstionship between utilisation and

the nominel variable of ZONEe .
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CHAPTER ONE

INTRODUCTION

1.1 INTRODUCTION AND STATEMENT OF PROBLEM

Public facilities have of late started to attract the
attention of social scientists, especially geographers.,

The reason for this interest lies in the importance of
facilities like schools, hospitals and others in the economic
development of a country (Okafor, ﬁ979, p. 175).

The provision of these services in Nigeria, as elsewvhere
varies between one spetial unit and another (Okafor, 1989,
‘p. 123). There is a heavy urban biss in the distribution of
public service facilities (IBRD, 1993, p. 137), while rural

areas are poorly served especially in Nigeria, despite their
importance in economic development (Filani, 1993, p. 248),
they are characterisedby a high degree of poverty.

In recent years,however, attention has 2lso been given
to the development of rursl public services. Nigeria, for
instance, has become increasingly interested in the problem
of regional development seen in the creation of more states
and Local Governments (Abumere, 1985, p. 93), and estsblish-
ment of new public facilities (Ayeni, 1992), especially in -
rural areas, the aim.is to improve access and so stimulate
regional development as inaccessibility to basic human

services is a barrier to improved welfare. Promoting the
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qusality of 1life of rural inhabitants will lead to increased
agriculturel productivity which Alimi (1991, p. 1) has
described as a prerequisites of economic progress.

There is therefore the need to plan rural areas because
of their role in sustaining partly the entire human activity
system (Idachaba, 1985). Sustainability translates into
agricultural policies of one kind or another one of which
focuses onrural people and places (Wimberly, 1993, p. 1=2),

_ The obJjective of the concern for spatial aspect of development,
as reflected in planning process in Nigeria and other less
developed countries, is to secure an equitable distribution

of benefits from economic development for all geographic
region (Dikenson et al, 1983).

The term public sefvices refer to facilities or
infrastructures that are open to the public, whether or not
they are owned by government (Okafor,, 1989, p. 125), they
are things and actions done to improve the welfare of the
people (Ayeni, 1992).

In Nigeria, it is not unusual that the consideration of
efficiency of the services, not only in terms of sizes of
facilities and functioning, but also in terms of location
are often abandoned for other factors (Ayeni and Ru$hton,
1985/86 p. 115)., Planning for lecation is rather more

implicit than explicit, for instance the number of government
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parastatsls and orgsnisationsthat engage in locationol

planninghave increased in recent timesi these include the
Directorate for Social Mobilisstion (MAMSER) and the

Directorate for Food Road and Rursl Infrastructure (DFRRI)
(Ayeni, 1992),

The rationale for this study can be looked at from
planning point of view; o common planning problem is to
locate s limited number of central facilities so as to
maximise service to an existing population (Holmes et al,
1972, p.IZSB}; therefore, the main objective in determining
the optimml location pattern for public services is to find
the pattern that is best preferred by users (Rushton et gl,
1981, p. 196). Improving accessibility has therefore
become an accepted part of the rubrics of rural development
planning especially in the third world countries, (Ayeni,
1987).

Rural inhabitants are scattered in small settlements
(Rondinelli and Evans, 1983), as a result, the services are
located in some central places, this leads to locational
separation of the source of supply of a service and the

service consumers. Spatial interaction therefore provides

the means for the satisfaction of certain needs that arises
from the locational separation of service producers snd

consumers (Ayeni, 1979; Kumuyi, 1976),
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Utilisation of a service is s fundamental indicator of
access (Donabedian) (Joseph, 1986, p. 11). The accessibility
of a given location may be defined in terms of how easy it
is to get there. It indicates the spatial relstion between
a location and others (Kansky) or the dégree of connection
between that location and all other places in a region (stutz)
(Ikporukpo, 1987, p. 62).

Accessibility to a given service could also mean the
possibilities of using the opportunities that economic,
cultural, social and political facilities and institutions
provide (Domanski, 1979, p. 1189). This idea»defines
effective accessibility, thus, a facility that is close to
a persoén in terms of geographic space may be inaccessible
because of economic, racial, or other social facters; however,
Ikporukpo (1987, p. 63) has argued that the idea of
effective accessibility become less relevgnt where there is
some genefal homogeneity in either the type of facilities
Or users.

Various research works have revealed that spatial
pattern of service facilities affects their sccessibility
and their comnsequent utilisstion, considering the above,
the problem of this study is one of analysing the emergent
pattern of public service provision'in rural areas in terms

of some measures of accessibility, in other words, the
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study assesses the accessibglity of the public service
facilities in the Local Government A?ea. The services to

be studied are educstion and health services,

1.2 ATM AND OBJECTITVES

The aim is to stﬁdy rural public services with
emphasis on nature of yrovision, observed pattern, its
accessibility and utilisation. The locstion of rursl
public facilities are.planning iséues that can guide
development towsrds cresting s liveable space for rursl
inhabitents, the planning with which this study is concerned
is that which offects location and service utilisation. The

specific ebjectives sre:

(i) to examine the spestial distribution of the services and
‘ identify the nature of provision and the factors that

influenced the spatial distribution of the facilities:

(ii) to exemine the pattern snd level of patronage of the

services;
(iii) to determine the influence zones of the services with |
a view to ascertsining thelr significant catchment areag;
(iv) to exemine the size znd determining the relative

geographic accessibility of the public service

facilities to the elient population within the Local



Government Ares,

13 THEORETICAL AND CONCEPTUAL FRAMEWORK

There is as yet no definite location theory for
public facilities, exiétiné location theories are primarily
concerned with agriculture, industries, commercial and
residential activities (Okafor, 1979, p. 175). Notwith;
standing, Central Place Theory is one of the idea that
embody some element of location end utilizstion of central
service facilities, Walter Christaller csme up with this
theory in 1933. His theory is based on the assumption of
an isotropic plain ie. of uniform terrasin, uniform
distribution of purchasing power and accessibility in all
directions; he further sssumed that there is no differenti-
tion between products (servifes) and that consumers are all
econcmic men, .

The theory is appropriate for explsining the size and
spacing of settléments, it slso seeks to explain both the
centralisation of service activities and the lecational
characteristics of places in which they are found.

The main focus of the theory is centrality,.this
implies that consumers who need certain goods and services
prefer that they are located at points which permit their

purchase with the minimum effort. As a result, producer of
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the service will congregate at a centre where the threshold

for the survival of the service will be met, .
It is argued that goods and services are of different

orders and +that each good/service possesses a range from
which people travel to the central place %o purchase it.
The frade}area.has two limits, the lower limit i§ the
threshold that assures the viability of the good/service,
the upper 1imit'defines the maximum reach above which
nobody travels to the central place to demand for the
service, Consequently, goods/services of a higher order
would have longer ranges than goods/services of a lower
order (Ayeni, 1979, p. 110 - 111).

Horizontally, there are fewer higher order centres
than lower order ones. The higher order centres are more
widely spaced with distances between simiiar centres
increasing by the root of three over the proceedihg smaller
category. The distinct market areas of centres are
demarcated by hexagon sinée it is more efificient than'any
other geometrical figure (Figure 1). In order that the
. lower order centres be efficiently served, they are nested
within the trade areas ofnthe higher order centres according

t0 certain principles (Kumuyi, 1976, p. 15) See Figure 1.
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Three principles are recognised, viz, the marketing,
the transportation, and the administrative principles.

In the marketing principle, every higher order centre is
surrounded by a ring of six smaller centres, located at

the six corners of the hexagon, The higher order centre
.serves three market.areas of the next lower order centre.
Under the transportation principle, a centre serves an
average of four market sreas of the next lover order centre.
Finally in the administrative principle, a centre serves
approximately seven market areas of the next lower order
centre (Kumuyi, 1970, p. 15).

- This theory has been criticised on a number of grounds.
.These includes its failure to agree on the basic measure of
centrality, and ifs disregard for'the preference/behaviour
éf consumers over space and time.

The concept of accessibility isequally important in
the understanding of spatisl distribution of public service
facilities. It has become a key concept for characterising
a fundamental principle of human activity: maximum contacts
through minimum activity (Karlquist) (Pirie, 1979, p. 299).
Accessibility of a given location may be simply defined
in terms of how easy it is fo get there,. However, in the
utilisation of public facilities, it is not sufficient to

define accessibility’ /» in: terris of vsimple-location (Loecation-
al accessibility) the effective accessibility of a
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given facility is also fundamental in facility use

(Ikporukpo, 1087, p. 62 - 63).

Interaction theory based on Gravity model alsc provides

s framework for understanding interaction between service
location and consumers location. The assumption is that
the number of clients from g toun/village is directly
proportional to the pépulation of the town/village in
gquestion and inversely proportional to the distance between
the settlement and the service location. The model is of
the form:

b

Iid = a¢ ML MJ diJ T evereneensa()

Where Ii] = the number of client coming to service
i from town/village J;
Mi = index of school size/hospital size;

MJj

: the population of town/villege Jj;

dij = the distence separating service i and village/
town j:

a = consyént of proportionality;

b = an expenent of distance

In addition, numerous behavicursl models have been
developed to snalyse the use of health care services
(Stimson, 1981, p. 35). One of such models is that developed

by Rosenstock. He argued thst wutilization is a response to
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2 precipitating cue that will be influenced by the inter-
play . of numerous psychosocisl factors.

Suchman emphasised socio-environmentsl determinants
where choice in selecting the service to be used reflects
knowledge, availability, convenience-of the ser?ice and
social group influence on the individual (see Stumson, 1981),
Anderson in his model depicts use of services as the outcome
of a set of predisposing variables (family composition,
social structure and health benefits), enabling factors
(family resources, and community resources), and need
(illness and response),

Gross developed a causal model of the form:

U=F(E, P, A, H, X) e, where

U = utilisstion of health services by individual/
family unit,

E = Enabling factors; P = prédisposing factors;

A = Accessibility factors; H = perceived health level;

X = individual snd area wide exogeneous variables;

e = residual error term.

In reviewingtﬁﬂbviduraicﬁ models, Veeder states:
"What is missing is a description of decision making factors
that occur between cue and utilisation action (Rosenstock),

between group5§affilia$4@nn‘and influence and action
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(Suchman) 3 between family life cycle status and discretionary
action (Anderson), and between enabling predisposing factors
and utilisation outcomes (Grossf'(Veeder) (Stimson, 1981,
p. 35). -

It does seem from the above that although there are
other theories upon which to base this study, the above
theories provide a framework within which to carry out a
study on the nature of provision, observed pattern,

accessibility ond utilisation of rural public services,

1.0 HYPOTHESES

It is hypothesised thats
1. The services sre randomly distributeds

2. there‘is a relationship between level of patronage of
the services and the nominal variable of zones in the
area;

3, there is spatial variation in distance travelled to
obtain the services among different zones in the ares;

li. the size of the service facilities varies as between

the zones.

1.5 REVIEW OF PREVIOUS STUDIES

There has been a great interest on public services by

geographers, urban and country planners, and other social
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scientists in the last three decades. This persistent

interest springs from its strong association with human
welfare. Many of the studies on this subJect started in
18%@15960s and early 1970s and are centredgfaround location
models. Many of these studies addressed the issue of

service performance - the key indices of performance according
to Savas (1978, p; 800) are efficiency, effectiveness and
equity measures. These studies however,focussed more

attention on medical care facilities.

One of such work is the study of intra ~ urban ecology
of primary medical care im four Scottish cities of Aberdeen,
Dundee, Edinburgh and Glassgow. Index of accessibility was
used (Knox, 1978) to calculate the relative levels of
accessibility of different zones in the cities to primary
care medical facilitiés. In Aberdeen and Dundee for instance,
there was a stark disparity in accessibility pattern between
central and peripheral sreas, with the most favoured
Ecentral areas in both cities geﬁting more then their %share!
of accessibility to primary medical care with index value -
of up to 130, In contrast, values for neighbourhood in the
suburban fringes, ranges between 20 and 30. In Glassgow,
the pattern of sccessibility snd its relationship with the
socisl ecology of the city was found to be more complex.

In Edinburgh, the city's worst served sreas was found to
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correspond depressingly with depressed lecal authority
estates.

In another study, Meermsn (1979) assessed the
sﬁﬂﬁfactioh of basic needs for public services in_Peninsular
Molaysia; the result of the analysis revealed that the
poorest categories of Malaysians in the Peninsular - the
malays, rural dwellers, znd those living in tﬁeAnorth -
are the least well served by public utilities,

Stimson (1981) in a survey of provision and use of
General Practisioner Services in Adelaide (Australia) found
thet there was under supply of doctors in many locations.
The result slso shows that 80% or more of the population
tend to use local General Practitioners with most trips
less than 3km and a few exceeding Skm,

Rosenberg (1983) in a work en Accessibility to health
care in North Americs disclosed that the medicare (for the
elderly) and medicaid {(for the 9003) legislation that were
intended %o cater for health needs of this categories
of people have had very limited success. This is because
American and Canadian physicans tends to locate in clusters
where there is market at the expense of the poorer less
prestigious areas. He concluded that regardless, of the
economic access and spatial scsle defined, physicsl access

to health care remains a serious problem in North America.
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In New Zealand, primsry health care is provided

largely by private practitioners on a fee-for- service

basis with .smail goverﬂkntal contribution to the fee but
complete subsidy for aslmost all prescribed pharmaceuticals
(Bernett, 198)). The study revealed a marked geographic
inequality in the distribution of hospital beds thét favours
greatly the rural areas.

Oludimu, reporting a survey of rural infrastructural
services in rural Ogun state, afgued that without an efficient
and cheap transport system, food stuffs would not reach
consumers in desirsble guantities, at sppropriaste time and
at reasonable prices (0ludimu, 1986).

‘In addition to the above studies, Joseph (1986)
employed accessibility measures to.know the relative
accessibility of public health services in Auckland. The
result of the analysis shows that the single location
paediatric service has associated with it substantial
inequslity in potentisl sccess than either the geristric
or the maternity and neonatal services which are multi -

. location.

Furthermore, in an indepth study on accessibility of

public facilities in Nigeria, Ikporukpo (1987) found that

the areas of highest accessibility In each state are centred

around the state capitals. The pattern also revesled
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that the South east, the South wesit, the north central
and northwestern parts of the country are more acceséible
to public facilities than otherparts, while‘the middle
belt and parts of the north east were found to be least
accessible to public facilities.

In a similar study on the analysis of accessibility
to seventeen different services and amenities in Oklahoma
city, Knox (1987) found that there were distinctive
variations in the type es well as the level of accessibility
enjoyed by different communities.,

Okafor (1989) in a study that ascertain the impact
of populetion on the spatial pattern of public service
provision in Nigeris found that urban population is
generally more important in explaining the spatial pattern
of public services. What slso emerged clearly from the
study is that the revenue base of local states is more
important then state population size in explaining the
pattern of public services in the country. He concluded
that ability to pay rather ﬁhan need is the basis for
public service provision in Nigeria.

Households in villages that have no ready access to
water services place a surprisingly high value on time
they spend in collecting water. Whittington et 21 (1990),

in 2 study of village public service in Ukundn (Kenys)
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concluded that the economic benefit of improved water

services in developing cecuntries mey be much greater than

is commonly realised.
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CHAFTER TWO .

METHODOLOGY AND STUDY AREA

2.1 METHODOLOGY

Thé services that | are considered are educgtion
(secondary schools) and health services (Primary Health
Centres, Maternity Centres =nd DispensarigyHealth Posts).
The resson behind this is that in Nigerig, heslth care and
education have had the grestest social impact because of
their wider availability (Okafor, 1989, p. 126) and
| phenomenal growths in the provision of facilities for

these services (Ayeni, 1992),

DATA COLLECTION

The data for this study were collected during the
survey carried out in the month of March, 199l by the
author. Data on the number and location of the services,
the population Figures (Table 2.1) of the wards and the map
of the study area were collected from éppropriate offices
in the local government secretariat.

Data on locational characteristics (village and
distance) of the service consumers, the capacity/size of
the service facilities end the volume of the service

consumers (or demand data) were collected from various
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4 o\
health and education, institutions ie from patients

registers and school registers. The distance separsting

the sampled service consumers from the service centres

were calculated usihg road distance, based on the map of

. the study area.

SAMPLING DESIGN AND SAMPLE SIZE

Data on location of the service consumers (clients)

and the distance sepsrating the clients from the service

centres were collected using cluster random sampling

technique; 20% of the clients were sempled in each

establishments so0 as to have a fair picture of the

influence zones of the services.,

DATA ANALYSIS

Both descriptive and inferential statistics Uare

employed in analysing the data; and the hypotheses were

subjected to a number of appropriate statistical techniques.

1.

To explain the pattern of distribution of the services,
nearest neighbour analysis was employed (See Appendix 1),
the technique is based on a comparison of the observed
mean first nearest - neighbour distance, rA,

calculated with respect to an actual point pattern,

and the expected mean first - nearest - neighbour
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distance, rE, derived under the assumption that the point.

pattern was generated by 2 spatially independent random
process (Silk, 1979, p. 106 = 107); it is given by:

R =rA > rE

rA = =2d
‘ N

rE =1+ (2 x P ) where

TA = observed patiern

N = total number of points

d = distances

P 2 density of points in a region/an area

rE = expected distance

2. Chi=squere (XZ) was employed to know whether there is a
relationship or associstion between level of patronage of

each of the services gnd the nominal variable of zones.

X% = E%: (0, - e )2
' i 1 Where
i=1 e
i
Oi = the observed level of patronage. or return
(in case of health services)
ey = the expected level of patronage or return
ei = .—fé—.gi-_ b4 ni

= ni " VWhere
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ni = population of the zones (See Appendix III)

3. Anslysis of variance was employed in knowing whether
thege is a significant variation in distance travelled to

obtain the services (Appendix II).

he The fourth hypothesis to ascertain whether the size
of the service facilities variles as between the zones was

tested using analysis of Variaﬁce(ﬁfﬁ“&b‘V) N

2,2 MEASURE OF ACCESSIBILITY

Joseph (1986), in his analysis of acééé-éiiiity of
public hospital services in Auckland, employed the index
developed by Joseph and Bantock, the!: index is egually
employed in this research.

The accessibility of any given agreal unit, Ai,'to a
given service was calculated using the formular:

Ai = ;Z? (S,j/Cj)/di;jb cees (1), where
3 <1 _

Sj = size of a service facility in location j

1

C3 = catchment ares population of service J
dij = distance between i and J

b = friction of distance paremeter

Cj = Pi /d3i® ..... (2), where

Pi = the population of area unit i.
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In this study:
Sj is the staff strength of either of the institutions
b value were obtained from simple linear regression
anaiysis of utilization data drawn from the service centres.
Scores are specific to areslunit, rather than to groups
of individuals living within them. Note that a supply
point waes taken from each of the area units in measuring
the accessibility of the services to the client population.
Vertex Accessibility Index (Table L.7 - L. 10);3
measure of centrality was also employed in knowing how

centrall and accessible a settlement is,

2.30 STUDY AREA

The study areas is Egbedore Local Government Area of
Osun state (Figure 2). It has a population of about
11552 (1991 census), the area was carved. out of the
former Ede Local Government Area. The cholce of this ares
was made becsuse of the focus of the study - rural public
services; Egbedore fits a pure rural enviroﬁment that has
several small®towns', villages énd farmsteds. The administra-

tive headquaters is Awo.
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The Local Government area has two Federal constituencies
and these are further subdivided into ten wards (See Table
2,1). 1In order to bring out the area variation in service
provision and use, the author sub-divide the area into four
areaf units based on the wards (See Table 2.2 for further
information) and area offilistion/contiguity.

There exists five secondary scheools and twenty six
primary schools in the area (Figure 3.2). GCiven the nature
of the rural environment the primary schools were found
nearly in all thevvillages that have the minimum threshold
so as to bring primary education closer to the pupils. The
highest health institution in the Local Govermment Area are
Primary Health Centres (three in number), other health
institutions are maternity centres (Six) and dispensaries/
health posts (6)‘(Figure 3.1) the highest medical officer

in the whole locsl government area is staff nufse.

Agri-business and other rural informael sector activities

dominate the economic activities of the pedple in the sres
Cle
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Table 2.1 Egbedore Local Government Area: 1963 population

Wards - Population Federal
constituency
1 A, Ara I _ 4800 )
2 A, Ara II 4800 ) Zone  Cgbedore II
' A
3 A3 OJjo/Aro 2420 )
4 B, Ido Osun/Egbedi/0fatedo 6213 ) |
' By o _ . Zone  a: note that
5 B, Oklnnl/Ol?runsogo/ o e T the populstion
Igbokiti 1 4T . 1503 ) figgre %iye .
: is for Okinni
only
; bud 2118 :
6 C, Awo/Abudo ) Zone é Egbedore I
7. Cs Iwoye/Idoo/Origo 2079 g ¢ )
'8 D, ' Iregberi I 5151 ) )
Zone )
9 D2 Iragberi II 7296 3 D
)
10 D3 Ikotun 215 ) ;
Total . 38525

SOURCE: NEC Office, Egbedore Local Government Area, Awo.

NOTE: The population of the Local Government Area as
reflected in 1991 census is L1552, the difference between

this and 1963 Ceﬁsus figure: (38525) is 60é7. There existed no
disaggregated data as at the time of the survey; to find

Zones>
the figures for the areas units/, it is assumed that the
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growth rate was equal in all the aress. The increase of
6027 is therefore shared sccording to the srea units’ share

of the 1963 census figure. (Table 2.2)

Table 2.2 Population of the area: units/zones.

Percent Shere of 1991 figure

Aress units/ ;gggiation total the increase based on
Zones > ‘ : equal growth
' _ , (1253) of 692? assumption.

A 12020 3.2 1881 13901

B 7716 20,0 1205 8921

c 11197 10.9 657 L85l

D 1592 37.9 228 16876

TOTAL 38525 100,0 6027 44552

SOURCE: Calculated from author's field-work.
 Ares  unit B comprises two wards: Ido - Osun/ Egbedi/

Olatedo and Okinni/Olorunrogo/Igbokiki wards.

Area unit C comprises two wards: Awo/Abudo and Iwove/
Idoo/Origo wards.

Area unit A has three wardsz Ara: I, ara II and Ojo/
Aro wards |
| Area unit D has three wards: Iragberi I, Iragberi II
'and Iko tun.
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2,37 ?RANSPOHT‘SﬁRVIGE AND AVAILABILITY

”here exists nearly all grade of roads in the Local

the nawly constructed Iwo- Osogbo road
4 lot

Goverument Area,

asses through the Local Government Area (Figure 2).
Dass

1
of secondary and minor or feeder roads traversed the Loca

Government Area. There exists'the problem of personal

inaccessibility, this problem is compounded because of

lack of effective and organxseﬂ public transpart svstems

- stent.
rural - rural publlc transport service is non - exis

8 vide t .
However skeletal services 1is usually pro id d;on marke
’ 4

days.

2,32 THE BASIS OF THE FOUR ZONES:

The division into four zones is based on geagrayhicai
Gbntiguity, social afinity and division of the two Federal
constituencies, for instance wards°h and.s in Table 2.1
above are geégraphicélly fognd in the seme ares of the
Lecal government, among the Villagesftawns in the wards are
Egbedi, Ofatedo, Idoosun(ward'u) (See figufe 2), the two

wards are therefore grouped aé zone B in the north eastern
part of the srea.

Zone A has Ara, Alasen, Ilawe, Oje and Arc among others,
these settlements are found in the north cemtral portion

of the Logal:cGovernment Area., Awo, Abudo, Iwoye, Origo,
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Kitibi, Idoo and Ekuro among others sre found in the same
geographic area, they are therefore grouped fogether as

 zone C comprising ward*6 and 7 (See Table 2.1),
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CHAPTER THRER

SPATTIAL bISTRIBUTION OF THE PUBLIC SERVICE FACILITIES

This chepter deals with onhe aspect of geographers
interest - the distribution of phenomena in space. Point
pattern analysis was employed to explain the spatial pattern
of distribution of the public service facilities, the
analysis a2lso throw light upon the processes that have
produced the observed pattern. Nasture of provision of the
services, and the factors responsible for the observed

-pattern are discussed.

3.7 NATURE OF PROVISION OF THE SERVICES

The provision and use of education and health services
in a given geographical ares needs to be studied within the
organizational structure of fhe system. The Nigerisn heslth
care end education is characteristically s mixture of private
enterprise provision and governpment inveolvement in its
provision. However, in the study ares, there exist no
private secondary school nor any government spproved
private health centre. All the five secondary schools are
‘owned by the state government, while the Local Government
controls all the twenty six primary schools; the Local
Governﬁent owns all the ﬁealth_institutions - the primary

health centres, the maternity centres and the dispensaries/
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health posts. Before the governwents take over these
institutions, non - governmental orgenizations in the form of
mosqués, churches asnd communities wére the principal owners
of these institutions.

The state's publid school system for instance provides
ready access to all students at priméry'and sedondary level.
Primary and secondary education are free in thé~stafe, but of

pocket - costs(0.P.C) to keep students in schéoi-is high.

The princibal components of OFC are informal school fees

like Parent Teachers Association dues, cost of bopks, uniforms
and snack purchases, |

Health care services are predominantly publicly funded
by the government,.the costs of using different Qlinical
services is subsidized by the government,clients at times do
purchase some prescribed pharmaceuticals.

The physical infrastructure, in some cases, is provided
by the communties - as in Ojo community Dispensary - while
the services oF the social infrastructure is usually

provided by the government.

3.2 SPATIAL PATTERN OF DISTRIBUTION OF TUE SERVICES

" The location of rural public services is governed
primerily by the sability of +the population in a‘given rural

central place to meet the threshold of the service; hence

many of the service facilities are found in larger central ; i: o wo
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| places therefore, it is the distribution of rural
settlement that affects the location of rural public
service. |
The locations of the three primsry health centres, the
six Naternity Centres and the Six Dispensaries/Heslth
posts are shown in Table 3.1 a8 shown on the basemap of
the area (Figure 3.1), the location of the secondary schools

are shown in Figure 3.2.

Table 3.1 Number of service facilities in the zones

Service s fBYE ¢ D  TOTAL
Secondary School 1 2 1 1 5
Primary Health Centre - 1 1 1 3
Maternity Centre ‘ 2 3 1 - 6

6

. Dispensary/Health post 3 1 1 1

The primary heslth centres deals with in-and-out-
patient treatments,takiﬁg of deli#eries; immunization,
monitoring and evaluation and dispensing. The three primary
heslth centres are located at Ido Osun, Iragberi snd Awo

(zone B, C and D respectively),
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The maternity centres tréat infant and ante natal cases,
they are located in six différent settlements, two of these W
are found in zone A located at Ara and'Aro (Figure73.1),
three in zone B; located ét Ido - Osun, Ofatedo. and Okinni
and one in zoneAC, located at Iwoye.
| The dispensaries/health posts are spread accross the
éones, they deal with out patient cases,in seme instances,
they handle infant and ante - natal cases. 1t is a common
‘feature tqﬁfind maternity and dispensary located side by
side in a settlement but with different organizational
structure, o | |
Primary school facilities are more numerous and distrubu?
ted aatross the zones (Figure 3.gl there were twenty six of them,
Nearest neighbour analysis, a geOgraphlc technique
that make use of distance measured in 2 - dimentional space
was employed to provide an obaectlve aggessment of the spatial
pattern of the distribution of the service facilities, A
null hypothesis was set up ethat ! the services are
raﬁdomly distributed. This hypothesis was tested for the
distribution of the secondary schoolé, the value of R,
statistic is 1.672 (See Appendix I), this indicates that

the points were;produced by a dispersion process,
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The same null hypothesis was set up for the three

levels of health services (Seé Appendix I), The neares%
neighbour indices calculated with respect to service
facilities in tThe area are shown in Table 3.2, ranked in
"descending order of their degree of dispersion, The Rn-
statistics for the three categories of medical services
indicates that the points (for each level) were produced

by a dispersion process.

Table 3.2 Nearest neighbour indices for selected services

Service Nearest neighbour Number of
, - ~index (R) points
Maternity Centre 1.701 5
Secondary School 1.672 3
Dispensary/Health Post 1,363 6

Primary Health Centre 1.29 6

SQURCLE: {Galculated from suthors field-work.
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3.3 VARIATION IN ' THE DISTRIBUTION OF THE SERVICE

FACILITIES

There exists intra rural veriation in the distribution
of the service fscilities. Though the pattern of -
distribution is dispersed in nature, Table 3.1 shows that
theré is 1ocalisa£ion of the service facilities (education
and health) in zonme B,while Zone D is relatively served with
fewer serviceé. It is daring that there is localisation of
health service facilities in zone B, it has one of the three
Primary Health Centres (FHC), three of the six maternity |
Centre (MC) snd one out of the six -‘dispensaries/fhealth
posts (D/HP) Figure 3,3 picturesthe number of the service

facilities in different zones.
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3.1 FACTORS RESPONSIBLE FOR THE OBSERVED PATTERN

Rural inhabitants in the study erea are scattered in
small nucleated settlements of dispersed pattern, the
major factor that therefore responsible for the observed
pattern of the servicesr facilities is the dispersion process
of the rural settlements, this process is indirectly shown
in the result of the nearest néighbour analysis in
Appendi¥. I f‘3;,£

Given the observed pattern of the rural settlements,
the geography.of the services and facilities is also a |
product of other factors, one of these is the nature
of provision and ownership structure of the sérvices, the
provider and owner of these services are the local and
state governments with no profit motive, hence we find
health institutions in many areas with very low level
of patronage (Table L.Lh), the cost of maintsining these
facilities will therefore be greater than the revenue,

Other factors responsible for the observed pattern
of distribution of the services and facilities is the local
effective demand as reflected in population densities of
the settlements; the contribution of non - governmental
organisation (NCOs) and community development associations
in some areas in providing the physical infrasturcture needed

for the take - off of health or education servicesg
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Lastly, variation in service provision in the rural srea
is slso related to established pattern of power at the

fural level,

3.5 SIZE CHARACTERISTICS QF THE SERVICE FACILITIES

The size of the service fscilities have been measured
using the staff strength of each of the institutions. The‘
number of Staff for the secondsary schools ranges from 18
in Zonce € t0A71 (for the two secondary schools) in zone B,
There 1is variation in size of health facilities in the écnes

as shown in Table 3.3 below.

Table 3.3 Size cheracteristics of the services

. \ ' Average
Service No of ZONE
points ne of

A B € ©DTOPAL ¢ JStaff

Secondary schools 4 22 71 48 23 134 72,0 27
Primary health C. (FHC) 3 = 7 11 7 25 13,4k 8
Maternity centre (MC) 6 5 10 1 - 16 8,60 3

'DispenSary/Health Postr
- (D) ' 6 6 2 1 2 11 8,91 2

Total 200 33 90 31 32 186 99.99

SOURCE: Author's field - work (199L).
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It is hypothesised that the size of the services
varies as between the zones, the result (Table 3.,4) shows
that the size of the services does not vary significantly

as between the zones (See Appendix V), at 5% level of
significance.. . ’ o
Table 3,k Analysis of Varisnhce for size of the services,

The source of Sum of Degree of ~ Variance T
variation Square freedom estimate
Between sample  510.4l 3 170,147

Within sample 3798.41 10 379.841

Total : 14308,85 13

Source: Computed from author's field - work (199L).

The overall size of the services in the Local Government

Area .is show in Figur@ 3., belew.
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CHAPTER FOUR

ACCESSIBILITY T0 THE PUBLIC SERVICES

This chapter focusges on the analysis of the pattern
of accessibility to health and educetion services. The
effect of distance on utilisatioﬁ, the relationship between
level of patronage and population size (of each zone) are
examined. Seversal techniques which enable the characteristic
of point distribution to be analysed with some obJectivity

are available, These include Linear Programing Models,
Location Allocstion Models and Gravity Models; a2 simple index
of nodal accessibility based on the conventional Gravity
Model which clearly includes an important distance decay
effect and a non eaptive population was employed to assess
the locational accessibility of the public services to the
client population in a rural environment. Vertex
Accessibility Index, a measure of centrality was employed to
see how central and accessible the locations of these

services are.

o1 CATCHMEMT AREAS OF THE PUBLIC SERVICES

Catchment area refers to the area from which an
L
institution (health or educatioé:institution) draws its
clients, it is also refered to &s the sphere of influence

of an institution which refers to all the points from which
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an institution draws its clients.

Twenty percent of the clients in each institution were
sampled  to reflect the significant catchment areas of thé
services, physicel distance . are measured using route distance,
The influence zones/of the 5 secondary schools were stﬁdied
" and delimited as shown in Figure l.1; an observaiioﬁ of the
figure shows that the school at Ara (Zone A) has greaster
influence zones, extending as far as Aro (8km away),.while
the school with the lowest catchmentt area is st Ido-Osun
(Zone B) with only ofsatedo (1.5km apart) as the second
source of its clients (See Figure l.1 fofjelearer picture).

The catchment ares of the three primary health centres
shows @ limited pattern with their sphere of influence not
exceeding their respective zones (Figure IL.2). Given the

importance of primary heslth centres in rural health services,
the rural dwellers seems not to make full use of the services,
this is reflected in the very limited catchment area and

the low 1eve1 of patronage as pictured by their respective:
average monthly return (See Table L.l), this low catchment
area/sphere of influence may be due to the problem of
personal and locational inaccessibility facing rural people
and places.

Figuré .3 shows the influence zone of the six maternity

centres found in the Local Government Area. The clients of
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thé maternity centres at Ido - Osun andzofétedo are all
from within the settlements respectively, while the
maternity centre at Ara has the greatest sphefe of

influence (Figure 4.3) and monthly return of 200 clients.
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The pattern of consﬁmption of the dispensaries/nealth
posts is shown in Figure lL.4. It emphasises the
concentrated nature of this serviées in zcne A {Ara, Aro'
and 0Jo); this may be interpreted as compensating for the
absence of a primary heaith centre in fhe zone.

The influence zones of the services shown in figure
Iy .1 through L. : are constructed from utilisation data that
contained the locational characteristics of the clients,

It is 'hypothesised that there is spatisl variation

in distance travelled to obtain the services asmong the zones;
a test of the hypothesis (Appendix II) shows that the
difference in distance travelled to obtain the §e{3}ce5
amorig the zones A, B, C and D is 51gn1flcqﬁ¥;5(%he result of the
Analysis of Vsarisnce is shown in Table lL.1 below,.

Table h.1 Analysis of Variance for variation in distance

Source of Vagriation Sum of Degree of Vatiance F
Square. ‘freedom estimate
Between sample 3.6 3 1.16
Within sample 3.66 10 0,302 3.8l
Total 7.26 13

The Table value is 3,71 at 5% level of significance,
SOURCE: Computed from authorls field - work (1994).
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.2 LEVEL OF PATRONAGE OF THE SERVICES

Physicsl separation of the clients from the rural

public services affects utilization, other things being

equal, highest rate of use occur amongst population

proximate to facilities (Table L.2).

‘ Table i,2 Distance and Utilisation of the Services

Distance 8Sec. School PHC MC D
(km) NO % No % No 9% No %
< 1 301 72.71 33 68,75 76 78.35 45 68,18
1«1,9 61 14.73 13 27.08 7e22 10 15,15
2 - 2-9 OS 1021 02 0&.17 6.19 06 09.09
3 - 3.9 39 9.42 - - 6.19 03 0L..55
h - L,9 3 0.72 - - 2 2,06 01 01.52
5 5 1.21 o - - - 01 01.52
Total k1) 100.00 100,00 97 100,01 66 100,01

48

- PHC = Primary Health Centres; D
‘M€ = Maternity Centres.

SOURCE :

cost in terms of travel 1annven1enees; the Table shows that,ffﬁf

more

= Dispensaries/Health posts

Calculated from author*s field - work, 199&,

e

Dlstant users of the services in the area pay penalty

than 68% of the clienfs of the serVices'travel-leséﬂéhan
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one kilometre to utilise the service,

Visiting pattern are more eratic and of lower
freguency for patients whege village/town are distant from
the health fécilities concerned; for instance, Table 4,3
below shows the level of patronage of the maternity centre

at Ara, in relation to the location of the clients'settlements,

Table Lh.3 Utilization and locational characteristics of the
clients of Egbedore Local Government Maternity
Centre, Ara.

Settlement No of clients % Distance to Ara

(km)
Ara 30 75 -

Aba Ope 03 7.5 1.7

Alaasan 02 05 2,0

Bars 02 05 1.8

Abogunde 01 2.5 3.2

Ebunla 01 2.5 | 2.0

Ikotun 01 | 2.5 3.9

Total 10 100.0

Note: Distances were computed using map produced by PEAS
ASSOCIATES obtained from Egbedore Local Planning
Authority, Awo,20% of the clients were sampled to give the
above pattern.

SOURCE: Author's field work (1994).
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The net benefits of education and health services are

generally figher for those living nesrby, who not only

enjoy increased choice and opportunity, but also pay lower

transport cost compared with those living furﬁher away.

Rural household have to travel considerably longer to

reach the first level of referal services ie- the Primary

Health Centre: : (PHC); partly because of difficulties in

access to the health fabilities especially the Primary Health

Centres, rural poor generally consume fewer health services,

this is shown in the average monthly returns of the health

institutions in Table L.l below.

Table g.g Studentg Population and Returns of the Health

Institutichs -
' Zone Sec. School PHC MC Dispensary Population
A 530 - 230" 179° 13901
B 8852 78 217° 78 8921%
c 174 73 3¢ 4o - 183l
D L8l 87 - 35 16876
2070 236 4185 332 1552
Q. 2 secondsary schools are in zone B
e
b. 2 0. Maternity centregiin Zone A
C. 2 . Maternity Centregwin Zone B
d. 1 o Maternity centres%ln Zone C
e. 3 Dlspensarles/ﬁealth poqtgfln zone A
f. The population figure for this zone is not complete because

the figure for Olorunsogo, Igbokits I and Igbokiti II were
not included in the 1963 estimates (1963 census estimates).
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The predisposition to use health services for instance,
varies, eamong other factors, with the nature of peéoples

illness, educational attainment and distence from the
_source of the services; if the predisposition to use these

health services is measured using utilisation data, demand is.
likely going to be less than need because all people do not
have the same access opportunlty to the services.

It is expected that the levelof patronage of these
services will be a function of the population of the zones.
A null hypothesis was set up that there is ::a rélationship
between level of patronage of eachofithe: services snd the
nominal. varisble of zones (See Appendix IiI).- A test of the
hypothesés for the four services (Table k.5) reveals that the
probability that the type of relstionship as was observed
in the study could have occured by chance i§ 0.05. With
" this level of significance/probability, we may Justifiably
conclude that there is a relationship between:level: of
patronage of the services ahd the nominal variable of =zones,
this is because the calculated values of_X2-ét 3 degree of
freedom, are greater than the Table value (See the Table

below)}.
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Table li,5: Summary measure of the Xz test of relatiobship

between level of patronage and the neminal
variable of zones,

o Level of significance
2

Service X Tabulated X~ at-
5
Secondary schools 683
Primary Health Centres
(PHC) - 179.3 . 7,81
Maternity Centres
(MC) | 376.8
Dispensaries/Health

Posts (D) 122,.8

SOURCE: Calculated from author's field-work (1994).

lio 3 LOCATTIONAL ACCESSIBILITY TO THE PUBLIC SERVICES

Four 'e?cjpgr?ments were carried out in order to measure
the potential spatial accessibility of-thé three categories
of health services and the secondary schéols to client
population within Egbedore Local Government Area (Table L.8).
In each experiment, the distances used are road distance
between the settlements of'the clients aﬁd the site of the
services in a given area unit or zone,

~In 2ll the experiments, the population values used are

those for the total population; this is appropriate for the
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primary health centres and the dispensaries; but the
population figures for the identified client groups for
the maternity services (populatien of mothers and infants)
and secondéry school age group for the secondary schoél
services were not available,

Summary measures on the accessibility surfaces
(Appendix IV) are presented in Table .6 below, several
‘observations could be made concerning the spatial access
characteristics of the three categories of health services

and the secondary school service,

Table UL.6 Summary measures for four Accessibility
Experiementél

EXFERIMENT X (Ai) CV
Secondary school 2250.5 46,6
Primary Health Centre

(PHC) 866,14 . 98.6
Maternity Centre (MC) 235.7 68.6
Dispensary/Health Post 191.2 - 22.2

(D) |

Note: a Mean values are multiplied by ‘l(]'6 to facilitate
interpretation.

SOURCE: Calculated from authors field - work.
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Examining the coefficient of variation (CV) which
can be interpreted as a measure of equity of accessibility,
the lower the CV, the greater the equity of accessibility.
The result in Table L.6 indicatesthat the primary health
centres has associated with it relative greater inequality
in potential access than the dispensaries or the secondary
schools which have greater number of supply points. It is
also clear from the Table above that, in potential access
term, the dispemsaries/health posts and the secondary
schools are potentially more geographically accessible
to their clients. L

From the above rGnalysis’, the result srrouse some
concern in terms of the efficiency and equity of primery
health care services. It also implies that the fewer
the number of supply points, the lower the equity of access
among the client population. There is therefore the need
for further decentralizationkof Primary Health Centres
in the areas because in-accessibility, in terms of distance
is an impediment and sometimes a barrier preventing
effective use of a service, \

Geographic inaccessibility mey compel patients living
in distant settlement (from the health centre) to
frequently make light of symptoms or put up with discomfort
and uncertainty, perhaps thinking that their 'poor' health
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condition is not related to any serious condition rather
than making effort to travel to the required heslth centre:.
It is acknowledged that the analysis of access
pursued in this survey is only a partial one; physical
distance is only one element in the equation that translates
need for service(s) into use of the service(s). In the
Local Government Area, as elsewhere the impact of economic,
psychological and cultural heterogeneity in the population
on the consumption of educationdand health services are

also recognised.

hobh, SETTLEMENT CENTRALITY AND THE LOCATION OF THE SERVICES

Rural inhabitants in the area re scattered in small
settlements, snd because the services cannot be provided in
all the central places, they are therefore located in some
more central places to perform the central functions |
required of them. In many cases, the location of the
services have been seen in terms of the equalisation of their
distribution paying little attention to the locational
efficiency of the services.

A more centrally located settlement will be more
accessible when compared to others in an area. Vertex
Accessibility Index, a measure of centrality is employed

to know how centrally located and accessible 2 settlement
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is in a given zone/area unit. This idea is shown in

matrix of settlementsbelow'@able .7 through u.1q,

Measurer:: .t of centrslity in zone A
. Interpoint distances (km) form point i to point J.
Abo~

Aga Ogo | Agé gﬁnde zéra Iéawei‘ Ba;ogun Mgasen
1 0,0 5.5 6.4 3 1.9 1.8 5,2 2
2 5.5 0.0 2,0 2.4 6.k 5.9 1,0 3y
3 6.4 2,0 0.0 3,8 6.9 5.5 1.9 .5
n 3 2.1 3,8 0.0 L,O bo7 2.4 1.0
5: 1,9 6Ji 6.9 L.0 0.0 3.9 - 6.2 302
6 18 5.9 5.5 4.7 3.9 00 53 4.5
7 5.2 1.0 1,9 2.4 6.2 5.3 0.0 3.1
8 2 3.4 4.5 1,0 3.2 L.5 3. 0,0
Total

28,8 26,6 31t 21,3 32,5 3.6 25.1t 22,0

Renk 5 I 6 17 8 3 2

SOURCE: Computed from author's field work (1994).
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Measure of centrality in zone B
Interpoint distances (km) from point i topoint j.

Ido-0Osun Egbedi Ofétedo Okinni Olorunsogo Igbokiti
1 2 3 Iy 5 6
1 0,0 3.4 1.7 6.9 3.9 9.2
2 3. 0.0 L5 8.7 6.9 1.1
3 1I7 L"OS 000 503 2.“. 8.6
b 6.9 8.7 5.3 0,0 Loy 3.4
5 3.9 6.9 2.4 bbb 0.0 7.1
6, 9.2 111 8.6 3.l 7.1 0.0
Total 55, b .
25.1 1.6 22.5 28.7 2.7 3G.4
Rank
3 5 1 I 2 6
SOURCE:

Calculated from suthor's field work (1994).
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Table 4,9: Measure of centrallty in Zone C

~1 / .

Interp01nt dlstances (km) from point i to point j.

Awo Iwoye Ekuro Qrigo Idoo
1 , 2 3 I ‘ 5
1 0,0 N o 6.3 b9
2k 0.0 1,6 3.2 2.8
3 b9 1.6 . 0,0 1.7 1.6
I 6.3 3.2 147 0.0 1.6
5 1.9 2,8 1,6 1.6 0.0
Total 20.1 11.6 9.8 12.8 10.9
Rank S 3 1 o 2

SOURCE: Calculated from author's field - work (199L).
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Table 1.,10: Measure of centrality in zone D }
Interpoint distance (km) from point i to point j

Iraghberi _ Tkotun
1 2
1o 0.0 . 3.5
2 3.5 0.0
Total 3.5 . 3.5
Rank 1 _ 1

SOURCE: Calculsted from suthor's field-work (199L).

Distances from each settlement to others sre measured
using straigbtliqe distance, the distances along the columns
(or rows) are summed;:’;the Settlement with the lowest value
is the wost accessible and tThe wost central in each of the
areas/zones,

Looking at Table L.7 sbove, the settlements that are
more centrsl are Abogunde, Alaasan, and Balogun (in order
of their centrality)j Ars renked 5th, while Ojo ranked
hth. The location of the secondary school is probably'not
fourd in Abogunde, Alaasan or Balogun because of their

insbility to meet the threshold reguirements.
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Table 1.8 shows that the location of maternity centre at
Ofatédo was a good decision, Ofatedo, in zone B is the mosf
central. Note that the zones were delimited based on social
afinity and geographical contiguity. It also shows thst
the location of the secondary school and the primary health
centre at Ido -~ Osun is a bit central becsause Ido - Osun
ranked3rd in accessibility term.

Zone C show a rather awkward srrangement, the most
accessible village/town in the area is Ekuro followed by
Idoo snd Iwoye. However, wheh threshold is considered
Iwoye is appropriate for the location of the dispensary,
maternity centre, and the secondary school, but Ekuro would
have been a more appropriate location if this measure is to
be followed, |

From the above, it can be infered that measure of
centrality may not, in all cases, be a good measure of where
to locate a service because settlement size, which influence

threshold requirement of a service, is not well considered.
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CHAFTER FIVE

SUMMARY AND CONCLUSION

5.1 SUMMARY

The study 1s carried out in the spirit of welfare
approach to human geography; the location of the services
are freated as an aspect of rurgl geography of community
well being. The technique which enable the characteristics
of_point distribution to be analysed with some objectivity-—
the Accessibility Index based on Gravity Model -~ is
employed to assess the geographic accessibility of the
public services to the client population in the rural
environment. |

With the application of the accessibility index, four
experinments were carried out in order te measure the
pbtential spatisl accessibility of each of the services
¢. " I to the client populstion within the Local
Government area. The result demonstrates that variation
exists within the Services - Secondary Schools, Primary
Health Centres (PHC), Maternity Centres (MC) and Dispensary/
Health posts (D) - in the degree of inequity in potential
access that stems from locational separation of potential
clients and the location of the services. The anslysis shows

that consolidating services at few central places, such as
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the 3 primary health centres, reduces potentialvaccessibility,
as inasccessibility is an impediment or a barrier %o .
effective use of a service.

" With the application of nearest neighbour snalysis (R)
to know the spatial distribution of each of the services,

; the result shows that each of the service facilities are
dispérsed in the Local Government Area. It is important
to note that some of the service facilities are found in the
more centrally locsted settlements Winc ;zagoerl and
ofatedo, Iwoye too is found to be relstively central.

The study further showslthat the g@ograpmyagftihe
» services are a product of thé pattern of the distribution
of the settlements and geovernmenisdecision to locate the
services in some area that can probably meet the threshold’
demand of the service, '

On the nature of prowision of the services, the Local
Government owns all the health institutions and all the
secondary and primsry schools in the area,

- Level of'patronage erutilization was shown to have a
significant relationship with the nominal varisble of zones,
this is supported by the hypothesis thet there is o
| relat;gnsh;p between the level of patronage and the
nominal variable of zones. In addition, the survey reveals

that the size of the service facilities does not vary as

betweeh the zones,
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The survey further shows that the catchment aress
of the three primary health centres - the highest medical
facility in the area - are very limited when compared to

the other services.

5.2 CONCLUSION

What emerges clearly from this study is that the net
benefits of the services are higﬁer for those living nearby,
who nct on1y‘enjoy-increased‘choice and bpportunity, but
also pay lower transport cost compared with those living
further asway. A service iocation that is central will be
more accessible and more efficient, therefore, the issue
of sccessibility and efficiency are important for the provider
and user of rural public services especislly when the user
mist travel to consume the services,

The results shows the cost, in geographic access terms,
of consolidating services like the primary health centres
at » few locations. The pattern of access to health care
services, for instance, provide a good example of the way
in which the location of public services can affect the
quality of life of rural inhabitants. Distance to health
services for instance, limits peoples willingness and the
ability to seek care, this is so because of the problem

of personal snd locational inaccessibility facing rursl
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people and places.

Distance is also a key factor in the use of any
.health institution in the rural asrea; clients living further
away from the location of the service will more often make
light of symptoms or put up with discomfort and uncertainty
rather than making effort to travel to obtsin medical
service. It therefore seems reasonable that the effect of
distsnce will also exercise a direct effect on the utilisétion
of secondary school facilities and the urge to go beyond
primary school education. It is important to note that the
-analysis of access:pursued in this survey is a partial one,
' the importance of eéonomic and social heterogeneity in the
population are also recognised, especislly with the gradual
introduction of school fees and some medical expenses in
various health institutions; notwithstanding, physical
access is an important variable that influences service

accessibility.

Finally, Misallocation snd inequity are caused by
mistakes in deciding what facilitj to build, where to huild
them, how to staff them, and what service to provide (in
case of medical services),

The conclusions that emerge from this study are of

important policy implications, this is viewed from three
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perspectives:
(a) Location planning should be made more explicit rather
than being implicit, an objective measure of settlement
centrality and sccessibility should be employed before a
public service facility is located so as to maximise service
and access to the client population.
(b) The highest health institution in the area are the three
primary health centres with six beds each, none has a medical
doctor, therefore, st least one medical doctor needs to be
provided in each of the existing priwmery heslth centres and
additional one primary health centre needs to be provided in

Zone A comprising Ars, 0Jo, Aro, Abogunde and Alaasan.

(c) There is the need for the directorste for Social
Mobilisation (MAMSER) to engage in educeting the rural
inhabitants on the importance of using verious health
facilities in their environment, this is becsuse of the
very low average monthly return recorded by the heslth
service facilities; and also the governament, through the -
'Directorate for Food Road and Rural infrastructure, should
formulate sound rural transporti policies for the purpose
of making rural areas more accessible and more liveable,
The implications of aggregste pattern of service

locstions must be considered not Just in relation to the way
they smeliorate socico - economic differentiations, but also
in relation to the dynamics of rursl development.
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APPENDIX T

Ho: The services are randomly distributed (Secondary
schools),

Nearest NeighboquAnalysis_(R) is employed in this {est.
. JInter - Uoint’distances for the locatioﬁ of tﬁa

[
secondary schools.

o Iwoye Iragbg;} puifaU) Okinni  Odo~Osun gigiggge(km)
G ) ’ (0)
1 0.0 1.6 11.6 19,5 1.5 1.6,
2 o6 0,0 7.0 17.2 13.2 1.6
3 11.6 7.0 0.0 133 12,8 7.0
L 19.8 17.2 13,8 0.0 6.8 6.8
5 1h.5 13.2 12.8 6.6 0.0 6.8
29.8
rA =2d+sn=2084+5=5,96

rE

T (g 20,y = 3564

The Area of the study areais 25hkm2

rk =1 2 A7) ; A = n/A

R =rA ¢+ rE where
rA = observed mean first - nearest neighbour distance
rE = expected mean first nearest - neighbour distance

n is the total number of ypoints

A 1s the density of points per unit area
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A is the size of the study ares {25)41(1112, this is
calculated by laying the map over a graph sheet and
‘certain procedur'e followed.,
The nearest - neighbour index = R, for the schools,

R =rAivE = 5,96 & 3,564 = 1,672

= rE) + srA where

= 0,26136 - v na

.8330 = 2.87

R for the primary health centres

Interpdint distance for the location of PHC

Awo  Iragberi Ido Osun  Minimum

1 2 3 aistance (km)
1 0.0 3.6 10.6 3.6
2 3.6 0.0 13,2 3.6
3 10.6 13,2 0.0 10.6
17.8

rA.:‘]?.B E— 325093333
rE =12 (2vVA s A=nlih=32 25,

o -
[

= 0,011811

rE = 1,60072458
R=rA2rE = 5,93+ 4601 = 1.29
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0,028 36 - 0.1882%67 = 0.1388

(5

93333 - hos 07)/Oo1 388 = 90597

R_for the distribution of the MC (Moternity Centres)

O{atedo Okinni Ara Aro TIwoye

I-0Osun _ Minimum
1 2 3 Iy 5 6 distance fem)
From Pofnt(i) '

1. 0.0 1.7 6.8 12,8 64 1h.5 1.7

2. 1.7 0.0 S 13 7 16 1.7

3, 6.8 8.k 0,0 13.8 8.6 19.8 S.l

he 12,8 1364 13.8 0,0 6.1 11.6 6.l

. 5. 6.l 7 8.6 6.4 0.0 12.4 6ols

6. 1.5 16 19.8 11.6 12,4 0,0 11.6
33.2

rA = 33,2 « 6 = 5,5333
=6 + 25 = 0,023622047
rE = 3,253
R = 5.533 = 3.253 = 1,701
= 0,261\~ v OA =-6:6942
rA - TrE)/ SraA
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R for the locations of dispensaries/Hedlth Posts (D)

Ido~-0Osun Ara Aro Iwoye Tkotun 0jo Minimum

from point to point (3) A distanceﬁ(m)
(1) 1 2 3 L 5 6
1 0.0 12,8 6l 145 124 7.8 6.4
2 12.8 0.0 6. 11.6 3.8 5.5 3.8
3 60 6L 0.0 4204 _. Ty 2. 2.
L 1§ 116 124 0.0 7.8 9.2 7.8
5 12 3.8 7. 7.8 0.0 5.2 3.8
678 5.5 20 9.2 B2 0.0 _ 2.
- . 26.6
rA = Sd:h=266%6=Lh.4333

=6 = 251 = 0,0236220147
rE =12 (2v" A ) = 3,253
R=1rA "i rE = LI»oLLBB :.' 30253 = 10353

— ) y P - 2

NOTE: The values of R as shown in the Table below shows
that the distribution pattern of the services are produced
. by :a dispe¥ision process, The location of the services are

produced by a dispersion process.,
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Nearest neighbour indices for selected public services

Service _ Nesrest neighbour Index R Number of outlets
Maternity centre 1.701 5
Secondery school | 1.672 3
Dispensary ‘ 1.363 , 6

FHC 1.29 6

R ranked in descending order of their degree of dispersion.
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APPENDIX II

Ho: There is spatial variation in distance travelled to
obtain the services among different zones in the ares,

Analysis of varisnce (ANOVA) is employed here:

ZONE

Average distance travelled (kw)

A B C D

Secondary 3.5 2.1 3.1 3.8

school \
PHC - 1.5 2.0 2.6
D ) 2.2 105 2'9 301
=X 8.1 7.5 10.6 9.5
X 2.7 1.9 2.7 3.2

x = 206

K
The' between sum of square: é%; nj (x = X)2

= LL (207 hd 2.6)2 + (1 .9 - 206)2 + (207 had 2.6)2 <+ (3.2 -206)2
=L (0,01 + 0,19 + 0,01 + 0,36) '

= 39’4—80
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The within sum of squarelz

(3.5 - 2.7)% + (2 - 2707 + (2.2 - 2.7)% 4+ (2.1 - 1,9)% &

(1.5 = 1.9)2 + (2.4 = 1.9)% 5 (1.5 = 1.9)2 + (3.1 - 2.7)2 +
(2.0 - 2.7)% + (2.6 = 2.7)% + (2.9 - 2.7)2 + (.8 - 3.2)%(2.6-3.2)°
(3.1 - 3.2)% = 3,02 |

Anova Table ~
The source of variation  Sum of degree - Variance ?
sgquare of estimate
freedom
Between sample © 3.L8 3 1416 L
: 3.
Within sample 3,02 10 0. 302
Total 6450 13

The difference in distance travelled to obtain this

services in different zones is significant at 5%.



80
APPENDIX IIT

(i 8
Ho: There is,relationship between level of patronage of
the secondary schools and the nominal variable of zones

in the area, X° is employed in this test,

Zone Observed level Expected 1evel® Population
of patronage (0i) of patronage (ei) (ni)

A 530 6L45.9 13901
B 885° T 8921°
c 171 225.5 L8sl
D L8l 78L.6 1 16876
Total . 2070 ' Why552
Note;

a there exists two secondary schools in zone B as at (1994)

the time of study-

b The population figure for this mone is not complete
because the figure for Olorunsogo, Igbokiti I and

Ighokiti II were not included in the 1963 estimates.,

¢ the expected level of patronage(ei)is got from the
formular (See Silk, 1979, p. 50 - 51)%
el = £ 0i_
2 ni
Chi-square (Xz)_is given by :

X% = 2601 - ei)z)

i=1 ei from the above tables

X ni
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b
#

2 - (530 - 645,9)% + (885 =+ 11h.5)% + (171 = 225.5)%+(48h-T0, 1Y
6L45,9 . hih.5 225.5 78,1

X% - 683

The table value of X2 at 5% LeVelﬁoch$ghificanQe;Egawiz
- with 3 degree of freedem is:7¢820 cr bl L o o Ly,
The calculated value is greater than the table Valué,'we
conclude that theré is a relationship between level of
patronage of the secondary schools and the nominal

variable‘of zones in the Local Government Area,

Ho: There is a relationship between utilization of Primary

Health Centre's Services and the zones,

Zone Average monthly Expected ' Population

Return (0i) | monthly Return (ei) (ni)

A o 7he3 13901

B 78 L7.7 | 8921

c - 73 25.9 1185l

D 87 90,2 16876

Total ~ 238 - Li552
X2 = (0 = 7The3)® + (78707.7)% + (23 = 25.9)% + (87 = 90.2)?
' Tho 3 W7.7 25,9 90.2 -
X% = 7.3 4+ 19.2 + B5,7 + 0.1 = 179.3
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Ho: There is a relationship between utilization of the

MaternityACentres and the nominal variable of zones.

Zone Average monthly Expeéted Population
return (0i) monthly return (ni)
‘ (ei) |
5 » .
230 151.3 13901 -
B | 217® 97.1 8921°
3t 52.8 1,85,
D N 183.7 16876
Total L85

Wh552

%2 = (230 = 151.3)% + (217-97.1)2 + (38-52.8)2 + (0-183,7)2

161.3 97 1

X% = 40,9 + BT + Lot + 183.7 = 376.8

NOTE ¢
d Ara and Aro centres

e Ido-Osun, oOfotedo =nd Okinni centres

f One centre only at Iwoye,

183,7



83
Ho: There is a relationship hetween utilization of

dispensaries and the nominal varisble of zones.

Zone Average monthly Expected monthly Population

Return (0i) Return {(ei) ' (ni)

A 1796 . 103.6 13901
B 78 - 66.5 8921
C Lo 3%.2 | 185}

D 35 . 125.8 . 16876

Total 332 _ 44552

bt
il

2 - (179 = 103.6)2 +(78-66.5)2 + (L0=36:2)2) +(35=125.8)2
103.6 66.5 3.2 125.8

X% = 5.9 + 2 + 0. + 65,5 = 122-8

Note = g theve i b5 Havee dispersariRi in Bope A,
Locotted oL fve, Oj0 awd Arco
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Summary measure of the X2 test of relationship xé@ween 1evel

RN #
of patronage/utilization and the nominal Varlablé\giwgggﬁ f

X

M =3

i IR

i

e

2 Level of significance CS%)

Service X 3
Tabulated X

Secondary schools 683

Primary Health

Centres 179.3 . T.8%
Maternity centres 376.8

Dispensaries/Health 122.8
Posts

The calculated wvalues of X2 at 3 df are greater than
the table values, we conclude that there is a relationship
between level of patronage or utilization of the services

and the nominzl variable of zones.
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APPENDIX IV

ACCESSIBILITY MEASURE

O -
Al = EE(SJ = CJ) = aiJ
J

Ai = accessibility (to a service) in an areal

unit
S3J = staff strength in service jJ
CJ) = catchment area population of services J

dij = distance between i and J
b = friction of distance parameter

Cj = Z Pi ":‘ djib cvovase (2) Where
i .

Pi = the population of area i

AECESSIBILITY TO EDUCATIONAL FACILITIES

Al

to +the Secondary school at Ara (Zone A)

oh
Cd
Al
Al

Ai

13901 + 24,37

337794. 3

(23 2 337794.3) = 0,041115
0.001656056 x 10° = 1656.1

it

fi

to the school at Okinni (Zone B)

CJ3
CJ3
Ai

= 8921 2 .oy~

= 51702, 69535

(31 = C3) = 0.1725hk
0.00247495 x 10° = 74,95
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Ai to the schhol at Iwove (Zone C)
Cy = Lbsly = 12.47TeH
164774. 5486
(18 = ¢J) = 0,02946
6

Ai

]

]

0.00370808l x 10° = 3708,
Al to the school at Iragberi (Zone D)
Cj = 16876 > 11,5722
= 3637514.8
Ai = (23 = C3j) = 0,004639)

= 0,0013629 x 106 = 1362.9

ACCESSIBILITY TO THE PRIMARY HEALTH CENTRES (PHC)

Ai to the PHC at Ido - Osun (Zone B)
8921 & 1.579:% - 12339,18701

(7 = Cj) = 0,072298

6

CJ

Ai

0.00078466 x 10" = 78L.7

Ai to the PHC at Iragberi (Zome D)
Cj = 16876 = 2.6’1°6 = 7784k, 31
AL = (7 = C3) « 0,216792

= 0.000414789 % 10° = 4118

Zone A has no PHC

Al to the FHC at Awo (Zone C)
Cj = L85y + 613 < 1,9853.59
Al = (11 > CJ) - 0,097365113
= 0,002266172 % 10° = 2266,2
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ACCESSIBILITY TO THE MATERNITY CENTRES (MC)
Ai to the.MC at Ara (Zone A)
CJ
Ai = (4 £ CJ) = 0,000000103
6 - 288.4

13901 < 14.6’6

0.0028412 x 10

]

Ai to the MC st Okinni (Zone B)
8921 = 10.4" 1% = 236733.7703
(4 = C3) + 0.0376836

= 0.0004L8381 x 10° = LL8.L
Ai to the MC at Iwoye (Zone C)
cj = hosh & 7.77 17 = 1583916812
Ai = (1 = CJ) + 0.1058913

= 0,000206015 x 106 = 206,0

2]
(=18
il

Aji

]

Zohe D has no MC

ACCESSIBILITY T0 THE DISPENSARIES/HEALTH POSTS (D)
Ai to D at Ara (Zone A)
Cj = 13901 = .1"1*5 = 73800L. 7417

Ai = (3 = C3) = 0,001887363

0.000215968 x 10°

= 215.97
Ai to Ido Osun Dispensary (Zone B)
Cj = 8921 3 1,536 = 381,00.9591
Ai = (2 <+ CJ) - 0.232311906

= 0,00022419 x 106 = 2214,2




Ai

a8

to Iwoye Dispensary (Zone C)

il

CJ
Ai =

Ai to

188 < 8.7" 11 < 52108.92161
(1 £ C3) £ 0.0925825

0.000206015 x 10

6

= 206,0

the Health P.& at Ikotun (Zone D)

Cj = 16876 = 6,27

10631 . 1997

AL = (2 = C3)~ 0.161290
= 0,000118511 x 106 = 118,85
SERVICE
Zone Sec. PHC MC D
school

A 1656, 1 - 288.4 215,97

B 3h74.95 78,7 8. ) 221;,2

c 3708.1 2266,2 206 206

D 1362.9 b1l 8 - 118.5
Average

(X) 2250.5 866.,l 235,7 161.2
Std,
deviation .
(&)  10u9.h 85L.5 161.6 b2y
cv = 6 xigo

X 16,6 98.6 68.6 22.2
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Summary measure for four Accessibility Experiments™

Experiment X CVb
Secondary school 2250,.5 L6.6
Primary Health Centre (PHC) 866,l 98.6
Maternity centre (MC) 235,7 . 68.6
DispensaryfHeslth Post (D) 191,2 22,2
Note‘ : a mean values are multiplied by 106 to facilitate

interpretation.
b V= E 4 00
X

Note that to measure accessibility 1o each of the services

a service point was taken in each of the zones,
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APPENDIX V

Ho: The size of the service facilities varies as

between the zones.

Analysis of veriance (ANOVA) is employed here:

%ve ©f e sexwvice!

Z0NE
Service A B Cc D
Secondary school 22 71 18 23
Primery Health centre: - 7 11 7
(PHC) '
Maternity centre: (MC) s 10 1 -
Dispensary/Health Post 6 2 1 2
N i | |
" Total 33 90 31 32
Average (X) 11 22,5 7.75 10.67

Oversll average X = 13.29

The between sum of square !

= (11 - 13.29)2+(22.5-13.29)2+(7.75-13.29)2+(10.67-13.29)2

hi{s.2L + 84,82 + 30.69 + 6,86) = 510,44}y
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The within sum of square:
=(22-11)2 + (8=-11)2 &+ (6:11)2 + (71322,5)2 + (7-22.5)2 +
(10-22.5)2 + (2-22.8)2 + (18=7,75)% + (11=7.75)% +
(1-7.78)% + (1-7.75)% + (23-10.65)% + (7-10.67)% +
(2;.10.67)2

=121 + 36 + 25 4 2352.25 + 240,25 + 156,25 + 420,25
+ 105,06 + 10,56 + 15,56 + 45,56 + 152,03 + 13.47
+ 75.17 = 3798%N1

ANOVA TABLE

The source of Sum of Square Degree of Variance F
variation " freedom estimate
Between sample 5104y 3 170,147 )
_ 23
Within sample 3798 .41 10 379.801
Total 14308.85 13

The table value of £ at 5% is 3,71, this implies that
the size of the services does not vary significantly

among the zones,
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