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ABSTRACT Land use mix is a recognized factor of human travel behaviour in cities. It also relates to urban transport
planning and management. It fact, it is often hypothesized that it can, within the context of current policy interest,
reduce travel in cities and conserve energy and environmental impact relating to urban transport. This paper
examines the relationship between land use mix and distribution of intra-urban trips among the town tracts of
Ogbomoso. It was found that tracts with high land use mix generate and attract relatively large number of trips while
tracts with low land use mix generate and attract relatively small number of trips. Similarly, tracts with high land use
mix have high intra-zonal and inter-zonal trips and the tracts with low land use mix have relatively small intra-zonal
and inter-zonal trips. The result is strange and different from empirical expectations and experiences of towns in
developed countries. This may be due to the small size of the town in this study, the socio-economic and cultural
background of the society or other variable of transport development. It calls for greater efforts in identifying more

factors that influence urban transport and policy to solve urban transport problems, particularly in developing

countries.

1. INTRODUCTION

Land use mix is one of the land use factors
that affect intra-urban travel (TDME, 2004). It
affects the intra-urban travel behaviour
specifically, and it can have aprofound influence
on urban transport planning and management in
general . Land use mix istheterm used to describe
the mixture of land usesin the same urban tract.
Thisisincontradiction to thetradition and practice
of theurban physical planning inwhich attempts
are made to separate different land uses in
different locations.

In developed countries whose cities are
modeled in planning principles, land use mix is
not common. However, cities of developing
countries don’'t usually have the background of
planning. This is particularly the case in
countries that experienced colonization. Cities
in them are of different types in respect of
planning experience. There are those that
predate colonization and the western type
planning application. Othersare the colonial and
post colonial citieswith physical planning touch.
Land use mix pattern evolves as the unplanned
cities grow. In those with planning experience,
rapid and uncontrolled growth leads to
admixture and non-separation of land uses. In
all of them, mixture of the land use, in varying

degrees, and in different city tractsisthefeature.

This carriesimplication for the economy and
different activities in such cities. Travel
behaviour of the urban residents is one of such
that the land use mix affects. The possible
influence of land use mix on the reduction of
intra-urban travel, auto-dependence of cities,
intra-city gasoline consumption and the city per
capita environmental impact of automobile has
been raised by different researchers (World Bank
UTSR, 2002). It isoften hypothesized that land
use mix can reduce per capita vehicle travel. It
isalso believed that it reduces distance residents
travel for services. In this case, it is supposed to
encourage walking and cycling. To Modarres
(1993), employees who work in a mixed use
commercia areaare significantly morelikely to
commute by alternative modes.

In literature, there has also been a debate as
to the influence land use mix has on city vehicle
travels particularly on how much job/housing
balance in an area can reduce vehicle travel.
Proponents of the idea, for example, Schwager
(1995), argue that commute distances can be
reduced if communities contain mix of
residences and employment rather than being
oriented toward a single land use. However
critics argue that most urban residents do not
consider closeness to workplace or to urban
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services for their residential locations. This is
particularly so if there are multiple workers and
multi-variety of jobsin the households.

Intheresearch by Cambridge Systems (1994),
itisreported that theland use mix, accessibility
to services and preponderance of convenient
serviceshave areduction influence of about 0.9%
t0 5.7% on the use of private car (drivealone) in
intra-urban travels. Another study (Davidson,
1994) found that presence of such service as
banking, on-site child care, restaurant,
gymnasium and postal services near residences
or worksites can reduce weekday car travel by
14% and also lead to a reduction in trips and
increased ridesharing.

It could be argued further however that such
servicesreferred to are not prominent in traditional
Nigerian cities and not available to the residents
of such cities. Onthe other hand, what isregarded
asshare-riding may bethe use of taxi-cabs, buses
or even other Para-transit vehicles, which arein
use in most Nigerian cities.

If land usemix isto have suchimpact onvehicle
travel, distance and others, what impact isit likely
to have on urban residentstravel behaviour? The
main thrust of this study is to examine the
relationship between land use mix and intra-urban
travel patternin aNigerian medium sized city.

2. OGBOMOSO, THE STUDY SETTING

Ogbomoso is one of the medium sized cities
inNigeria. A town inthe highly urbanised South-
Western Nigeria which existed before colonial
influence in the country but was not much
favoured by colonial development forces
(Maboguje, 1984). However, it isrecovering from
stagnation of colonial times by theindependence
political influenceandin particular thesitinginit
of aUniversity whichisafootloose but high order
developmental impetus. The population is of
medium size by Nigerian standard, alittlebelow a
quarter of amillion. The physical sizeis about
66.04 square kilometersinits physical extent but
with the built up area of 28. sguare kilometres.
Characteristic of cities in developing countries,
its existence predated planning efforts in the
country. As such, there is no land use
segregation. The town has different parts with
admixture of land uses. However, clearly evident
inthetown aretwo parts - the old partsinhabited
by indigenes, traditional structures and mostly
low socio-economic classes. The second part is
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represented by cellsof new layoutsat the outskirts
of the core areawhich are pronounced along main
routes, giving the town somewhat elongated
shape as a linear settlement. The main route in
the town isthe North- South L agos-Kano routes
which link thetown with Oyo and llorin, equally
medium sized cities, in the north and south
respectively. The main socio-and economic
activities in the town have shifted from the
theoretical central areato the sitesalong themajor
routes almost obliterating the characteristic
central business district of the urban structurein
classical theories. All the same, the variation of
city zones by distance from the centre is still
evident in traditional area and the intermediate
areaas observed in the devel opment of past fifty
years.

3. METHODOLOGY

For this study, we required information about
the appropriatetracts of thetown, the components
and the pattern of land use. and pattern of intra
urban human travel in the town were required.

3.1 Pattern of Land Usein the Twenty War dsof
Ogbomoso Town

In a traditional, unplanned town, land use
zones are difficult to identify and delimit urban
tracts that are easy to identify are political wards.
The use of wards can be justified as acceptable
jurisdiction in which information gathering and
developmental decisions are convened and
implementable.

In each of the 20 wardsidentified in thetown,
land use types, population figures, socio-
economic characteristics of people and parttern
of human travelsare obtained. 10 of the 20 wards
numbered 1 to 10 belong to Ogbomoso North
Local Government, while the remaining 10
numbered 11to 20 arefor Ogbomoso South L ocal
Government.

The land use components obtained for each
ward through survey are shown in Table 1. The
pattern shows a mix of land uses in each ward.
The components are presented in percentages
such that the total land use per ward is summed
to one hundred percent. The land use in each
ward isdominated by residential type, but afew
other land usetypes featurefairly prominently in
afew wards.
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Tablel: Land usecharacterization of thewardsin Ogbomoso.

S Ward Res- Comm- Induss Recrea- Educa-  Other Agric/  Trans-  Total
No. Name dential  ercial trial tion tion Public  vacant port

1. Abogunde 66.5 4 25 2 4 1 5 15 100
2. Aaje/Ogunbado 75.5 4 1.5 2 0.5 15 - 15 100
3. Masifal/Aguodo 37 5 2 10 23 5 5 13 100
4, IsdeAfon 72 4 15 2 15 25 15 15 100
5. IsaleAlasa 725 3 1 15 2 1 5 14 100
6. Sgjallsdeora 61.5 8 1.5 2 4 3 5 15 100
7. Jagun 79.5 4 1 1 - 4 0.5 10 100
8. Okelerin 67.5 10 0.5 15 1 4.5 - 15 100
9. Osupa 38 16 3 3 9 6 7 18 100
10. Sabo/Tara 39 17 7 5 4 3 6 19 100
11. Akata 80 2 1 1 15 0.5 0.5 14 100
12. Alapata 71 1 0.5 15 35 0.5 1.2 11 100
13. Arowomole 65.5 6 2 1 7 25 8 8 100
14. Ibapon 46.5 5 35 1 9 7 14 14 100
15. ljerul 81 3 0.5 0.5 - 2 - 13 100
16. ljerull 825 15 1 1 - 1 - 13 100
17. Ilogbo 84 3.3 0.5 0.2 - 1 6 5 100
18. Isoko 89 2 1 1 - 1 1 5 100
19. Lagbedu 73 5 0.5 15 1 1 10 8 100
20. Okeola/farm Settlement  57.5 3 3 1 15 25 8 100

Source: Author’sFieldwork, 2004.

3.2 Dataon Human Travelsin Ogbomoso

By means of aquestionnaire administered at
different times of the day and different days of
theweek in asix week survey, theinformation on
human travel was obtained for Ogbomoso. The
guestionnaire has a section on the socio-
economic characteristics of thetrips makers, and
another section on the information about the
origin, destinations, purposes, and means of
transport used, etc. in respect of the current
urban travel made.

Almost equal number of questionnaireswere
administered in each ward ranging between 18
an 22. In all, an average of twenty question
naires per ward were collected totaling 400. Ina
few questionnaires, some pieces of information
were missing due to non-response. The
respondents who are observed to be on intra-
urbantrip or were potential intra-urban travellers
were randomly selected and interviewed, en
route, likethe popular Chicago study. Theexercise
was carried out in July and August, 2004. The
information obtained providesthe data analysed
bel ow.

4. ANALYSS: CATEGORIZING URBAN
TRACTSBY LEVEL OF LANDUSEMIX

Table 2 indicates the land use pattern in

Table 2: Categoriesof land use mix in Ogbomoso

Ward Ward Percentage Percentage Total
No. name of reside-  of other percen-
ntial land use  uses tage
Category A
3. MasifalAguodo 37 63 100
9. Osupa 38 62 100
10. Sabo/Taraa 39 61 100
14. Ibapon 46.5 535 100
Category B
1. Abogunde 66.5 335 100
4. |saeAfon 72 28 100
5. lsadeAlasa 72.5 275 100
6. Saalsdeora 61.5 385 100
8. Okéerin 67.5 325 100
Alapata 71 29 100
12. Arowomole 65.5 345 100
13. Lagbedu 73 27 100
19. Oke-ola/lFarm
20. Settlement 57.5 425 100
Category C
2. Age/Ogunbado  75.5 24.5 100
7. Jagun 79.5 20.5 100
11. Akata 80 20 100
15. ljerul 81 19 100
16. ljerull 82.5 17.5 100
17 llogbo 84 16 100
18 Isoko 89 11 100

Ogbomoso. The domination of the town by
residential land useisthe order evident as shown
incolumn 3 of Table 1. Thereisno tract with less
than 37% residential land use. The other land
usesinthetown areindicated in the next column.
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Table3: Distribution of land usesand intra-urban tripsin Ogbomoso

SNo. Name Residential Other uses Trips Trips Intrazonal Interzonal
generated attracted trips trips
1. Abogunde 66.5 335 4 3 1 2
2. Aagje/Ogunbado 75.5 245 8 16 7 4
3. Masifal/Aguodo 37 63 41 65 24 16
4. IsaleAfon 72 28 12 17 2 3
5. IsaleAlasa 72.5 275 11 13 3 2
6. Sgjallsaleora 61.5 385 30 27 17 6
7. Jagun 79.5 20.5 7 2 4 1
8. Okelerin 67.5 325 31 34 14 15
9. Osupa 38 62 42 31 25 7
10. Sabo/Tara 39 61 72 84 39 25
11. Akata 80 20 2 1 - -
12. Alapata 71 29 10 5 14 3
13.  Arowomole 65.5 355 30 16 15 1
14. Ibapon 46.5 53.5 6 7 4 3
15. ljerul 81 19 5 3 -
16. ljerull 825 17.5 16 11 8 3
17. Ilogbo 84 16 5 3 1 1
18. Isoko 89 11 6 1 5 1
19. Lagbedu 73 27 14 22 9 7
20. Okeola/farm Settlement 57.5 52.5 41 38 28 10

The degree of mixture can be inferred from the
percentage of residential land uses observablein
each urban tract. In other words, the percentage
of residential land uses or the reverse can
represent the measure of land use mix in each
tract. Thisiswhat isused asinput in the analysis
asland use mix indicator.

In terms of land use mix, three categories of
the town tracts can be recognized as shown in
Table4. These are.

(1) Tractswithlow residential content and high
land use mix. These are the tracts with 37-
50% residential land uses and the remaining
percentage devoted to other uses.

(2 Thesecond class of tracts are those with 50-
75% residential land usethese can beregarded
asof mediumland use mix.

(3 Thethird category isthegroup of tractswhose
percentage of residential land useisabove 75.
In these, the other uses exist but are small.

4.1 Distribution of Land Usesand IntraUrban
Tripsin Ogbomoso

Table 3 shows the distribution of intra-urban
tripsin Ogbomoso asobtained from thefield work
with respect to trip generation volume, trip
attraction volume, and volume of intra-zonal and
inter-zonal trips of the each tract of the town.
The trips generated, trips attracted, and the trips
that circulate within and between tracts vary
among the tracts.

4.2 AnalysisOf Intra-Urban Travel Pattern by
Land UseMix Categories

4.2.1Land Use Mix Categories and Trip
Generation: Table 4 shows the number of trips
generated by different categories of urban tract
by land use mix structure. Means and standard
deviations of the three categories are shown. It
is shown that high land use mix generates large
number of trips. Tracts with high land use mix
generate relatively small number of trips. The
number of trips reduce with increasing mix of
land use. The differences between the means are
significant with chi square test at 0.01 level.

Therange of themeansisfrom 40.25to 7.00.
The tracts in which the mix with residences is
between 37% to 50% generates the mean trip
volume of 40.25, the tracts with the percentage
mix of 50-75% generatesthe mean trip volume of
20.33, whilethetractswith the percentage mix of
above 75% generates the mean trip volume of
4.79. The table also shows the means of the
variables as different by the three categories of
the land uses. The difference among the means
astested by chi squareis significant at 0.01

4.2.2 Land Use Mix and Trip Attraction: In
Table 6, the trips attracted by different tracts of
thetown areindicated. The sametrend asfor the
trip generation is observed. The mean trips
attracted by the high, medium and low land use
mix are 46.75, 19.44 and 5.29 mean trips
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Table 4: Land use mix and trip generation
Ward No.  Ward Name Percentage of Percentage of Trip * Mean Sd Dev
residential land use others uses generated
(>50%) 3. MasifalAguodo 37 63 41
Mix 9. Osupa 38 62 42
10. Sabo/Taraal 39 61 72 40.25
14. bapon 46.5 53.5 6
(25-50%) 1. Abogunde 66.5 33.5 4
Mix 4. |sale Afon 72 28 12
5. lIsdeAlasa 72.5 27.5 11
6. Sqjallsae ora 61.5 38.5 30
8. Okelerin 67.5 32.5 31
12. Alapata 71 29 10 20.33
13. Arowomole 65.5 34.5 30
19. Lagbedu 73 27 14
20. Oke-ola/Farm
Settlement 57.5 42.5 41
(<25%) 2. Aagje/Ogunbado 75.5 24.5 8
Mix 7. Jagun 79.5 20.5 7
11. Akata 80 20 2
15. ljeru | 81 19 5 7.00
16. ljeru Il 82.5 17.5 16
17. llogbo 84 16 5
18. Isoko 89 11 6
*x? = 24.87 Significant at 0.01
Table 5: Land use mix and trip attraction
Ward No.  Ward Name Percentage of Percentage of Trip attracted * Mean  Sd Dev
resdential land use others uses
(>50%) 3. Masifa/Aguodo 37 63 65.00
Mix 9. Osupa 38 62 31.00
10. Sabo/Taraa 39 61 84.00 46.75
14. lbapon 46.5 53.5 7.00
(25-50%) 1. Abogunde 66.5 33.5 3.00
Mix 4 Isale Afon 72 28 17.00
5 Isale Alasa 72.5 27.5 13.00
6. Sqjalsae ora 61.5 38.5 27.00
8. Okelerin 67.5 32.5 34.00
12. Alapata 71 29 5.00 19.44
13. Arowomole 65.5 34.5 16.00
19. Lagbedu 73 27 22.00
20. Oke-ola/Farm
Settlement 42.5 42.5 38.00
(<25%) 2. Age/Ogunbado  75.5 24.5 16.00
Mix 7. Jagun 79.5 20.5 2.00
11. Akata 80 20 1.00
15. ljeru | 81 19 3.00 5.26
16. ljeru Il 82.5 17.5 11.00
17. llogbo 84 16 3.00
18. Isoko 89 11 1.00

*x? = 37.29 Significant at 0.01

respectively. Thismeansthetract with highland
use mix attract relatively large number of trips
while the tracts with low land use mix attract
relatively small number of trips. From theresults
of theanalyses, trip generation and trip attraction
reduce with decreasing land use mix.

4.3 Intraand Inter-Zonal Travel Pattern
Analysed by theLand UseMix Categories

Table 6 carries the figures of the intra- zonal
and inter-zonal tripsin each tract as observed in
thethree categories of land use mix. Ayeni (1979)
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Table 6: Land use mix and intra-zonal/inter-zonal trips

Ward Ward % Resi- % of other  Intrazonal *Mean  SdDev Interzonal **Mean SdDev
No. name dential uses trips Trips
land use

3. Masifa/Aguodo 37 63 24.00 16.00
9. Osupa 38 62 25.00 23.00 7.00 12.75
10. Sabo/Taraa 39 61 39.00 25.00
14.  lbapon 46.5 535 4.00 3.00
1. Abogunde 66.5 335 1.00 2.00
4, IsaleAfon 72 28 2.00 3.00
5. IsaleAlasa 725 275 3.00 2.00
6. Sqgjallsdeora 61.5 385 17.00 6.00
8. Okelerin 67.5 325 14.00 11.44 15.00 5.44
12.  Alapata 71 29 14.00 3.00
13.  Arowomole 65.5 345 15.00 1.00
19. Lagbedu 73 27 9.00 7.00
20. Oke-olalFarm

Settlement 575 425 28.00 10.00
2. Aagje/Ogunbado 75.5 245 7.00 4.00
7. Jagun 79.5 20.5 4.00 1.00
11.  Akaa 80 20 - -
15.  ljerul 81 19 1.00 -
16.  ljerull 825 175 8.00 3.70 3.00 1.43
17.  llogho 84 16 1.00 1.00
18.  Isoko 89 11 5.00 1.00

* x2 = 14.84 significant at 0.01
** x2=10.078 significant at 0.01

describes the greatness of the intra-zonal trips
than inter-zonal trips as evidencing hetero-geneity
of theland use of the urban tract concerned. This
is the case in most of the tracts in this study as
shown inthetable. The mean figuresof thetrips
and their standard deviations are shown in Table
6. Thedifferencesaresignificant at 0.01 levelsas
tested with chi square. It is observed that intra-
zonal movement of peopleishighin urban tracts
with high land use mix and it islow in the tracts
with low land use mix. The sameistrue of inter-
zonal trips. Theinter-zond tripsalso increasewith
thehigh land use mix and it reduceswith low land
usemix.

5. DISCUSSION OF FINDINGS AND
IMPLICATIONS

Theresult obtained in this study is strange as
against the general belief. In the study, travel
volumeincreasewithincreasing land use mix. Itis
thegeneral belief that travel volumewould reduce
with increasing land use mix. Thisisnot the case
in this study and land use pattern in the town is
not likely to reduce auto-travel, travel distance,
or encourage significantly the change of use of
vehicleto choice of cycling or walking.

The explanation could liein three extraneous

factors. One of them could be the cultural
uniqueness of the developing economy which
may underline the urban residents movement
pattern as different from the cities of developed
economy. Another point may relate to the kind
and the distribution of the purposes or activities
generating the movement of people in cities of
devel oping countriesthat are unique. For instance
the general intra-urban movement pattern which
is driven by strong economic forces may be
different from that driven mostly by social interest
or amixture of economic and social activities. For
instance, in the purposes of intra-urban
movement in most traditional cities, social visitis
prominent. In this study, social visit as purpose
of movement isprominent in Ogbomoso asshown
in Table 7. The table shows the activities for
which residents of Ogbomoso make intra-urban
travels. Two activities dominate the trip making.
These are work and socia visit. The prominence
of work accounting for 31.3% of thetotal tripsis
not suspiring but that social visit account for 30.3%
isrevealing, pointing to the cultural influence on
the intra-urban trip making in the town. In a
developing African society, the culture of social
visitisimportant where material economy hasnot
fully replaced non- materia activities.

The third factor which may be responsible for



LAND USE MIX AND INTRA-URBAN TRAVEL PATTERN

Table 7: Activities involved in intra-urban travels
in Ogbomoso

Activities No. of trips Percent
Business 22 55
Purchase/ Shopping 46 115
Work 125 313
Schooling/Education 34 85
Persona 15 38
Socid Visit 121 30.3
Recreation 3 0.8
Spiritual 7 18
Residence/Home-oriented 25 6.3
Others 1 0.3
TOTAL 400 100

Source: Author’sFieldwork, 2004

the unique result may be hypothesized in the
distribution of transport land use among the urban
tracts. This is shown in column 10 of Table 1, it
could be observed that transport land- use and
transport facilitiesare higher inthetractswith high
land usemix and relatively low intheareaswithlow
land use mix. Better transport facilities such as
smooth and wide roads as well aslarge number of
parking facilitiesmay promotemovementinthearess
where they exist and by so doing has disruptive or
areversal influence on the conventional picture of
movement reducing in high land use mix when
comparedto areaswith low land usemix.

The correlations between transport land use
variable on one hand and the trip generation and
trip attraction of the urban tractsexamined in this
study on the other, are 0.340 and 0.416
respectively. Thecorrelation figuresarerelatively
low but are positiveto suggest somerelationship.

With the result obtained, it is suggested that
results of studies in developed economy needs
to be examined carefully for application to cities
in developing economy. The factors behind the
two situations usually differ.

Furthermore, researchers need to work further
on factors behind the urban economy and urban
transport. “No single, simple variable offers a
compl ete explanation or solution to the transport-
related problems of urban growth” (World Bank
UTSR, 2002, p.22).

6. SUMMARY OF FINDINGS AND
CONCLUSON

As is usua with the traditional towns in
Nigeria, mixtureisthe main structure of land use
arrangement in Ogbomoso as a medium sized
Nigerian town. However, the degree of land use
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mix varies from urban tract to urban tract.
Residential land use dominatesall thetractssuch
that thereisno tract with lessthan 37% buildings
used for residences. Other uses such as
commercial, light industrial use, etc, existinsmall
but varying proportion in each of the tracts. On
the basis of these, three categories of the urban
tractsin terms of high, medium and low land use
mix arerecognized.

Intheanalysis, it isshown that the higher the
land use mix, thegreater theintra-urban movement
within and between the tracts. Conversely, the
lower the land use mix the smaller the human
movement.

This may be due to the small area size of the
town studied. Thetown is66.04 sq kilometresin
sizewhichisrdatively small compared with Lagos,
Ibadan, Abujain Nigeriaor New York in US or
any other capital cities of theworld. The strange
result may also be dueto the nature of the society,
thelevel of economy and possibly other variables
such astransport development in different tracts.
It may be dueto other extraneousfactors such as
the preponderance of residence as a major land
usein different parts of the city.

Whatever are the factors behind the pattern,
the empirical finding is different from the
hypothetical belief that increasing land use mix
leadsto reduction in intra-urban movement with
apossibility that modal split, cycling or walking
would eventually dominate the urban transport
pattern. By implication, caution should be
exercised in adopting land use mix as a policy
instrument for transport planning in a medium-
sized indigenous African town where mixture of
land use evolves naturally unplanned.
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