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Abstract

Usually, planning proceeds from issue identification and evaluation, directed at addressing recog-
nized problems. As straightforward as it sounds, this sometimes can be difficult to achieve in set-
tings where outdated master plans, continuous piecemeal and poorly regulated development are
the order of the day. Even worse is the near total lack of baseline data upon which rational deci-
sions about issues, such as mobility can be premised. Resulting into a scenario where holistic
evaluations of city mobility needs and requirements are sometimes entirely jeopardized, leaving
city managers with very little information to work with. The consequence is a distress filled mo-
bility environment, from which determinants of dilemma may be tacitly admitted, but are gener-
ally not properly determined. This work uses perception of travelers’ to rank and classify effect of
contextually relevant mobility influencing attributes of Ilorin metropolis, as bases for isolating
determinants of mobility dilemma in the city. The approach is targeted at providing city managers
with a simplistic alternative way of evaluating needs, based upon user identified preferences, such
that determinants of mobility dilemma become implicit enough to be utilized for decision making
and planning. The work involved a survey of randomly selected respondents’ from officially des-
ignated spatial subunits of Ilorin metropolis. It became apparent that attributes of public modes,
development characteristics, as well as other operational, economic and safety attributions of the
city’s mobility environment were influencing perception of mobility by respondents’ negatively,
mainly as an offshoot of inadequate planning and regulation enforcement in the city. It is sug-
gested that, parsimonious techniques such as utilized in this work, be employed in bridging the
gap between comprehensive plans, where wherewithal is lacking.
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1. Introduction

Since Ravenstein 1885 work [1], the movement of people has been an active subject of research in the social and
geographical sciences. It has been shown in quantitative studies and described in a broad range of representa-
tions that a close relationship exists between mobility, distance and the environment within which it happens [2].
No doubt, the efficacy of complex quantitative mobility evaluation in divulging useful mobility underpinnings
has been proven. However, their lack of altruistic and realistic connections to mobility complexities continues to
be demerits. The increasing complexity [3] [4] and high technical requirements associated with running simula-
tions with contemporary tools bring about drawbacks in data deficient situations, characteristic of developing
nations, such as Nigeria. A drawback premised on data unavailability, “dirtyness” or scantiness. The situation is
further compounded because the temporal and economic cost of gathering basic data for use in dedicated data-
bases present other challenges in these settings. This is particularly so because the average data deficient city
usually lacks the resources to embark on full scale, world class data acquisition programmes or projects. Conse-
quently, how mobility goes on in data deficient cities of developing nations are usually inadequately described,
especially at the city and sub-city levels. This trend perpetually keeps mobility environment cumbersome and
full of myriad issues that result into different levels of mobility dilemma for different stratum of the society,
typically underscored by socio-economic, physical, environmental and political impulses that in turn help to ag-
gravate the severity of mobility dilemma an individual experiences.

Therefore, it becomes pertinent to seek parsimonious but reliable approaches to assessing or describing how
mobility goes on in such areas, so as to create a viable decision support platform for city management, especial-
ly by local authorities. One way of gaining this insight is by tapping into the perception of travel by the traveler,
from which engendered inhibitors and enhancers of mobility in the environment can be deciphered. Perception
entails acquiring and mentally interpreting information from the senses, in other to discern. Perception connotes
a person’s ability to be aware of and understand what is happening in his or her environment [5]. A number of
factors operate to shape perception [6], these factors can reside in the perceiver, the object being perceived or in
the context of the situation, in which perception happens [7]. An interesting attribute of perception is its incre-
mental adaptableness, it reshapes according to new knowledge and developments a perceiver is exposed to.

Many perception based urban studies have been carried out to determine a number of issues. For instance, to
gain insight into the determinants of cycling to school, [8] used school pupil’s parent’s perception of cycling
routes in socio-ecological models to identify correlates at multiple levels (individual, social and physical envi-
ronmental factors) [9], also used perception of traffic to demonstrate that demographic and environmental fac-
tors, such as traffic and busy roads, can determine whether an individual’s perception of an environment within
which mobility takes place is negative or positive. Likewise, a study on a walking intervention programme, to-
wards creating safe walking routes to school in a rural area of California, USA, succeeded in increasing walking
rates to school, by using perception based criteria to identify needed interventions [10]. It can therefore be said
that perception is key to the process of understanding our environment and how it influences us. Hence, dis-
cerning underlining determinants of a group of people’s perception of an environment, and the elements it con-
tains, may reveal traits that could further help in understanding such an environment, for the purpose of main-
taining, reconstructing or administering it. These works provide some bases why tapping into the perception of
travelers, who genuinely know how the travel environment enhances or hinders their personal mobility is essen-
tial.

2. Methodology
2.1. The Study Area

llorin is a metropolitan area in Kwara state, north central Nigeria. The city exhibits characteristic dualism simi-
lar to many developing country cities [11]. Thus, llorin can be taken as a fair representation of cities in develop-
ing countries, more so Nigeria. The city has both organic and inorganic sectors, reflecting both modern and tra-
ditional characteristics. The city also suffers from inadequate planning data base, as attested to by [12]. llorin, to
a large extent exhibits homogeneity in terms of development density, environmental quality, and in transport
enterprises [13]. Efforts to provide adequate transport infrastructure for the city of llorin have been adjudged ad-
hoc, uncoordinated and poor according to [14], which is why simplistic alternative approaches are required to
enable local city managers better address issues related to mobility experiences and dilemma in the city. Figure

1, depicts Iorin in the context of Kwara state.
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Figure 1. llorin metropolis in the context of Kwara State. Source: Kwara state
town planning authority.

2.2. Approach to Data Acquisition

To help with mobility environment attribute contextualization, 10 local urban planning and transportation pro-
fessionals were purposively selected from agencies and associated institutions in llorin metropolis. 6 of whom
were field professionals and 4 from local tertiary institutions. The professionals helped extract contextually re-
levant factors from a list of 57 harvested potential mobility influencing attributes from literature. Note, that the
57 attributes are not entirely exhaustive, but were considered enough for Ilorin case. The rating of harvested
attributes were done on a 5 point Likert scale ranging from 4 - 0, with extremely significant having the highest
and not significant the lowest. For instance, there is no formal bus system in llorin metropolis, hence the
attribute scores (0) and ends up taken off the list. Only 7 of the 10 participating professionals were available for
each of 3 contacts. Therefore, only ratings from these 7 were utilized for further analysis. The extraction of con-
textually relevant attributes were done by determining the weighted mean of entries for each item in the list of
attributes to pave way for comparison to a calculated cut-off point. The cut-off point of acceptance or rejection
of items rated in Likert scale is the arithmetic mean of individual weights [15], which in this case are 4, 3, 2, 1
and 0. Hence, the cut-off point was calculated to be 2.00, Equation (1) shows the formula for this derivation.
Consequently, any item with a weighted mean (WM) of 1.99 and below is considered not a significant contribu-
tor to mobility dilemma in the context of the study area, while those with WM equal to or above 2.00 are consi-
dered significant. WM is derived as shown in Equation (2). The extraction of contextually relevant mobility in-
fluencing attributes was then done. Table 1 shows the WM values of extracted contextually significant attributes
for Ilorin metropolis.

"W,
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n
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n

Secondly, a general survey was carried out by trained research assistants with knowledge of the local lan-
guage and terrain. Interviews were carried out in respondents’ houses and in the streets of the constituent wards
(spatial sub unit) of llorin, for which information is sought. Respondents were interviewed based on the check-
list of 31 items that emerged from professional contextual ratings of potential mobility influencing attributes of
Ilorin metropolis. Equal numbers of interviews were conducted in all wards, because the population figures at
ward level are not officially available for the metropolis and for other cities in Nigeria at large. So, there were no
bases for differing figures. 500 questionnaires were administered, based on [16] and [15], suggestions on sample
size determination and in view of the population of the city which is, 510,444 persons. This translates into 25
questionnaires each per ward. As a precaution, an extra 5 questionnaire each were added to make 30 per ward, in
order to make room for substitution in case some are returned unusable at the end of the city wide survey, which
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Table 1. List of extracted contextually relevant mobility influencing attributes for llorin metropolis.

4 3 2 1 0 Decision
S/No ITEMS Weighted Mean-WM
ES HS S LS NS R/NR
1 Road Network Characteristics 3 4 0 0 0 343 R
2 Public transport cost 5 1 1 0 O 3.57 R
3 Public transport Fare/Distance relationship 3 4 0 0 O 3.43 R
4 Quality of public transport facilities 1 3 3 0 O 271 R
5 Land Use Mix 5 2 0 0 0 3.71 R
6 Activity Mix 4 3 0 0 O 4.00 R
7 Modal Variety 3 2 2 0 O 3.14 R
8 Private Modes 5 2 0 0 O 371 R
9 Congestion effect on mobility 3 3 1 0 O 3.28 R
10 Effect of time spent waiting at transport stops 3 2 1 1 0 3.00 R
11 Diversity of Movement Channels 5 2 0 0 O 3.71 R
12 Road Network Density 6 1 0 0 O 3.85 R
13 Pedestrian Network Density 6 1 0 0 O 3.85 R
14 Quality of public transport services 2 2 2 1 0 271 R
15 Public Transport Service Reliability 4 2 1 0 O 3.43 R
16 Delay factor 3 1 2 1 0 2.86 R
17 Safety attributes of Pedestrian Paths 3 4 0 0 O 3.43 R
18 Perceived Safety of bus stops 2 3 2 0 O 3.00 R
19 Traffic accidents 2 3 2 0 O 3.00 R
20 Road markings and signage 2 4 0 1 O 3.00 R
21 Development Density 4 3 0 0 O 3.57 R
22 Development Pattern 3 3 1 0 0O 3.28 R
23 Public transport fare effect on monthly income 4 2 1 0 o0 3.43 R
24 Public Modes 3 2 2 0 O 314 R
25 Number of transfers on routine trips to work/school/shopping 2 3 2 0 O 3.00 R
26 Public Transport Service Comfort 2 31 1 o0 2.86 R
27 Distance from transport stops to your destination(s) 4 2 1 0 O 3.43 R
28 Distance to Public Transport stop at your origin 4 2 1 0 O 3.43 R
29 Average travel time to work/school/shopping 3 2 2 0 O 3.14 R
30 Pedestrian Network Characteristics 3 2 2 0 O 2.20 R
31 Fuel Affordability 5 2 0 0 O 371 R

Where, ES extremely significant is 4, HS, highly significant is 3, S, significant is 2, and LS, low significance is 1 and NS, not significant is 0. WM
represents Weighted Mean, while R denotes relevant Items respectively. For this study, the non-relevant factors were discarded. Only factors rated to
be relevant were classified and used for further analysis and preparation for the next phase.
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usually is the case with survey based data collection exercises. Afterwards, 25 questionnaires were in turn ran-
domly selected without replacement from the total number of valid questionnaires returned for each ward. The
main issues of consideration in sampling for this research were geographic distribution, age, gender, employ-
ment status, income, location of activities of daily living and available human and financial resources to the re-
searcher. The targeted age bracket was 18 - 65, normally considered active age range. Interviews were con-
ducted along randomly selected streets. Approach to respondents’ selection was systematic random sampling.
Table 2 depicts the general socio-economic characteristics of respondents’, while Table 3 summarizes frequen-
cy of each type of perceived effect reported by respondents’.

3. Discussion

As a prerequisite, the 31 contextually relevant potential attributes of influence to mobility perception in llorin
metropolis were grouped according to trait similarities, since it is known that groups of attributes operate to-
gether to influence perception, as mentioned by [6]. For instance, all attributes describing development characte-
ristics of the city are listed under one thematic area. This is necessary to allow for proper characterization of
outcomes and comparison of effect. This exercise produced 7 thematic groups, listed A-G as in Table 4. After-
wards, the calculated weighted mean values for each attribute derived from ratings by respondents on another 5

Table 2. Socio-economic characteristics of respondents.

Description Class Frequency % composition
Male 313 62.6
Gender
Female 187 36.4
Total 500 100
Married 248 49.6
Marital Status
Single 252 50.4
Total 500 100
18 - 27 217 43.4
28 - 37 148 29.6
Age 38-47 95 19.0
48 - 57 33 6.6
58 above 7 14
Total 500 100
Civil Servant 145 29.0
Self Employed 161 32.2
Occupation
Student 165 33.0
Unemployed 29 5.8
Total 500 100
0 - N10,000 161 322
N10,001 - N20,000 105 21.0
Income Range N20,001 - N30,000 92 18.4
N30,001 - N40,000 87 174
N40,001 and above 55 11.0
Total 500 100
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Table 3. Respondents’ rating of contextually relevant mobility influencing attributes for llorin metropolis.

1 2 8 4 5
S/No Attributes

HN N NPN P HP
1 Diversity of movement channels 104 100 97 96 103
2 Road network density 92 110 97 88 113
3 Pedestrian network density 100 96 105 87 112
4 Development density 113 97 103 102 85
5 Development pattern 95 103 109 80 113
6 Road characteristics 108 99 95 96 102
7 Pedestrian network characteristics 114 83 109 70 124
8 Quality of public transport facilities 99 117 91 105 88
9 Land use mix 103 84 110 110 93
10 Activity mix 103 84 108 108 97
11 Modal variety 89 104 85 97 125
12 Private modes 23 47 88 165 177
13 Public modes 181 129 114 34 42
14 Number of transfers on routine trips to work/school/shopping 105 92 95 100 108
15 Average travel time to work/school/shopping 106 108 86 86 114
16 Distance to public transport stop at your origin 95 98 124 88 95
17 Distance from transport stops to your destination(s) 108 92 112 86 102
18 Public transport cost 111 104 102 96 87
19 Public tr?;sa;i?or; :ﬁ:;/distance 123 103 93 74 107
20 Public transport fare effect on monthly income 114 104 87 86 109
21 Fuel Affordability” 89 31 19 24 27
22 Congestion effect on mobility 117 110 89 93 90
23 Effect of time spent waiting at transport stops 108 101 102 79 110
24 Public transport service reliability 103 100 105 74 118
25 Public transport service comfort 144 141 109 83 23
26 Delay factor 100 120 105 78 97
27 Quality of public transport services 104 94 108 91 103
28 Safety attributes of pedestrian paths 274 65 51 91 19
29 Perceived safety of bus stops 326 46 41 74 13
30 Traffic accidents 106 120 97 68 109
31 Road Markings and signage 134 98 89 82 97

point Likert scale was done. Similar to the process utilized in the first stage, involving professional contextual
relevance raters, a cut-off point of 3.00 was derived, representing the arithmetic mean of the representative nu-
merical values for each of 5 types of descriptive effect of individual attribute perception. After comparing resul-
tant WM values with the cut-off point, it was evident that only 11 attributes of the 31 contextually relevant ones
to llorin metropolis were perceived as positively influencing respondents’ mobility. Therefore, it was concluded
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Table 4. Perception based rating of mobility influencing attributes of Ilorin metropolis.

S/No Attribute Description ZWiFi " M Rank Order Type C_’f
A Network Characteristics n iz
1 Diversity of movement channels 1494 500 2.988 12" N
2 Road network density 1520 500 3.040 3 P
3 Pedestrian network density 1515 500 3.030 4t P
B Development Characteristics
4 Development density 1449 500 2.898 22 N
5 Development pattern 1513 500 3.026 6" P
6 Road characteristics 1485 500 2.970 15" N
7 Pedestrian network characteristics 1507 500 3.014 gt P
8 Quality of public transport facilities 1466 500 2.932 19" N
C Density of opportunity
9 Land use mix 1506 500 3.012 gt P
10 Activity mix 1512 500 3.024 7t P
D Mode characteristics
11 Modal variety 1565 500 3.130 2nd P
12 Private modes 1926 500 3.852 1
13 Public modes 1127 500 2.254 27" N
E Travel characteristics
o Mmedmomenst e ose ame @b
15 Average travel time to work/school/shopping 1494 500 2.988 12" N
F Transport accessibility factors
16 Distance to public transport stop at your origin 1490 500 2.980 14"

17 Distance from transport stops to your destination(s) 1482 500 2.964 16" N
G Economic factors

18 Public transport cost 1444 500 2.888 23 N
19 Public transport fare/distance relationship 1439 500 2.878 24" N
20 Public transport fare effect on monthly income 1472 500 2.944 18" N
21 Fuel Affordability” 439 191 2.298 31 N
H Operational Characteristics

22 Congestion effect on mobility 1426 500 2.852 25t N
23 Effect of time spent waiting at transport stops 1482 500 2.964 16" N
24 Public transport service reliability 1504 500 3.008 10" P
25 Public transport service comfort 1034 500 2.068 28" N
26 Delay factor 1452 500 2.904 21™ N
27 Quality of public transport services 1495 500 2.990 11" N
| Safety factors

28 Safety attributes of pedestrian paths 1016 500 2.032 29 N
29 Perceived safety of bus stops 902 500 1.804 30 N
30 Traffic accidents 1454 500 2.908 20" N
31 Road Markings and signage 1410 500 2.82 26% N
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that the remaining 20 attributes were each contributors to mobility dilemma in the city.

Regarding perception of individual thematic groups, the development characteristics thematic area, with 10
different attributions had 6 of them, namely, pedestrian network density, pattern of development, road characte-
ristics, pedestrian network characteristics, land use mix and activity mix all perceived positively. Pedestrian
network density and pedestrian network characteristics represent differing attributions in that the former refers
to the concentration of pedestrian networks, while the latter describes their physical characteristics, such as sur-
facing. However, diversity of movement channels, road network density, development density and quality of
public transport facilities (which in this case refers only to bus stops) were considered a source of mobility di-
lemma. Road characteristics ranked 9", with a weighted mean value of 3.014, an indication that respondents’
percept was positive. Even though, the roads are most often plagued with structural and functional lapses that
threaten motorized and non-motorized traffic safety [17]. Signifying acceptance of prevalent road conditions as
they are, instead of what they should be in terms of standards. This might also be tied to the fact that 95% of ur-
ban trips in Nigeria are made by roads, according to [18], therefore it appears that road users have become cap-
tive such that functionality trumps standards. This notion is accentuated by a similar overall positive perception
of pedestrian network characteristics of the city, mainly made up of unpaved residual spaces adjoining roads and
in-between buildings. This shows that majority of the respondents’ are not enlightened about what to expect re-
garding roads and pedestrian facilities, therefore, they appear to be under reporting the degree to which such at-
tributions affect the level of mobility stress they might be experiencing. The import of this is that most city trav-
elers in llorin have adapted to making do with what is available, and not what is desirable.

The development density of the city was largely perceived negatively. Contrarily, the pattern of development
was adjudged to be a positive influencing attribute of mobility. Here lies another contradiction, because the de-
velopment density of llorin metropolis has been reported to be high for the most part [11], a situation that is
supposed to be favourable to pedestrian movement, given the relatively low personal mobility ownership level
in the city. Only 191 persons of the 500 respondents’ own personal means of transportation. Furthermore, the
quality of public transport facilities was deemed to be negative, it turned up with a 2.932 weighted mean and a
ranking of 20", of the 31 contextually relevant attributes. It should be noted that, public transport facilities refer
almost entirely to improvised stop areas, except for very few that are actually officially designated as bus stops.
Therefore, the main highlighting factor of mobility dilemma in terms of development characteristics in Ilorin
metropolis can be connected to inadequate planning and substandard supply of transport facilities. Two other
issues seen to be contributing to mobility dilemma in Ilorin metropolis that are also tied to the cities develop-
ment characteristics are distance to public transport stops at origins and distance from public transport stops at
destinations. These two public transport accessibility attributes of the mobility environment of llorin metropolis
were considered to be negatively affecting the perception of mobility in the city by the respondents’, thereby
contributing to mobility distress. They both turned in a weighted mean of less than 3.00.

As for ratings of modal characteristics, respondents’ attributed a positive effect to use of private modes, it
turned up with a weighted mean value of 3.852, thereby ranking 1%, in terms of level of positive influence on
respondents’ mobility. This agrees with assertions in the literature that private means of movement are usually
preferred by travelers, unless conscious efforts are instituted to reduce its use from several fronts, in order to re-
duce the side effects of over motorization, which usually adds to mobility dilemma, often compounded by in-
adequate planning, as was the case for llorin metropolis. The complete absence of comprehensive and integrated
public transit system [19], ensures that private modes are preferred over public modes. A situation affirmed by
the ranking of public mode attributes as 27" of all 31 contextually relevant attributes that contributes to mobility
distress in the study area. This is a worrisome development because according to [19], 70% of urban trips are
made by public transport modes, the high ridership happens mostly for lack of alternatives, not by choice,
meaning that the highly negative percept of influence of public modes will likely define how mobility is gener-
ally perceived in the metropolis. This is even more so that all respondents’ including the 191 with personal
means of mobility use public modes from time to time. The availability of a variety of modes to choose from
was however seen to be a positive influence on respondents’ mobility in the study area. Even though the array
only includes, cars, motorcycles, rickshaws and minibuses, that are ill-maintained and rickety and serviced by
equally deplorable auxiliary facilities (if any), reflective of a highly decentralized and poorly regulated sector,
due mainly to private ownership of all public transport modes in the metropolis. This attribute of public modes
ownership also explains the possibility of having diverse characteristics in public transportation within the city
[20]. This is underlined by the fact that some areas are serviced by only rickshaws, or motorcycles, or taxis or
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minibuses, while others are served by a combination of taxis, minibuses, and motorcycles, leading to a different
array of public transport mode choices available for different parts of the city. Off the three attributes that de-
fines mode characteristics in the metropolis, only public modes attributes were perceived negatively, see Table 4.

In economic terms, overall public transport cost is negatively affecting perception of mobility according to the
respondents’. This stance is further buttressed by the fact that, public transport fare/distance relationship and
public transport fare effect on monthly income were both seen as unfavourable. More so, fuel affordability, as
perceived by 38.2% of respondents’ with private means of mobility was also negative. If the prevailing attribu-
tions of the economic aspects of mobility in Ilorin metropolis are viewed against the backdrop of [21] assertion
that, exorbitant prices of spare parts and inability of the largely unregulated private operators to purchase new
vehicles to expand their fleet, coupled with the negative perception of overall transport cost by respondents’, it
becomes clear that, both the informal operators of public transportation and the travelers are operating in a dis-
tressful environment, wherein none of the parties is favoured. In the same vein, the perception of contextually
relevant attributes that describe mobility safety in the city, namely safety characteristics of pedestrian paths,
safety of bus stops, rate of traffic accidents and the deployment of road markings and signs, were all negative.
This confirms as mentioned before, that in general terms roads in Nigeria are for the most part improperly de-
signed, thereby unsafe, while the equipment used by the operators also aggravate safety issues [22].

4. Conclusion

Grasping issues around determinant factors of individual mobility experiences, are important in understanding
how elements an individual is exposed to shape their percept of mobility, and the extent to which they contribute
to associated dilemma, because the variability of reasons for an individual’s own choice of how and when to
move, or where to go is huge. Thus, perception based studies could provide versatile input into the assessment of
public mobility space by segmenting preferences. More so, it is the individual’s perception of the environment
that defines what that individual considers the action space, which is the area within which opportunities may be
easily reached by individuals for their activities [23]. The knowledge that, through the perceptual process, we
gain information about properties and elements of the environment that are critical to our survival, underscores
the increasing significance of perception based studies. Upon which the prospect of detecting environmentally
induced mobility complexities from traveler perception is premised, especially where use of other sophisticated
means of evaluation might be improbable. Specifically, it became apparent that attributes of public modes, de-
velopment characteristics, as well as operational, economic and safety attributions of the city’s mobility envi-
ronment were influencing perception of mobility by respondents’ negatively, mainly as an offshoot of inade-
quate planning and regulation enforcement in the city. It is suggested that, simplistic parsimonious techniques
such as utilized in this work, be employed in bridging the gap between comprehensive plans, where wherewithal
is lacking. This work demonstrates with llorin, a typical metropolitan area in north central Nigeria, how percep-
tion based determinants of mobility dilemma were isolated and processed to yield information about mobility
environment induced distress, derived from perception of mobility influencing attributes inherent in an individ-
ual’s mobility environment.
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