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Abstract  
Sustainability of transport systems may require iden�fying cri�cal determinants of modal 

split behaviours rela�ng to modal choices of commuters. Commuters possess different 

personal characteris�cs that may predispose modal choices. These characteris�cs are 

per�nent and may be pointers to a sustainable transport system. This paper examined the 

status of different transport modes in the Federal Capital Territory (FCT) of Abuja, Nigeria, 

to understand how the informa�on on the modal choices of commuters can bring back the 

envisioned sustainable transporta�on in the Federal Capital Territory. Authors engaged 243 

commuters whose journey originated from 5 different loca�ons in the outskirts of the city 

and 1 from within with various distances ranging from 31km to 9km into the inner city of 

Abuja. Survey items adopted for this study were administered to commuters through 

convenient sampling method in these loca�ons. The results confirm different split 

behaviours based on gender and loca�on cum distances travelled to the various 

des�na�ons (Χ2 = 18.281, p<0.01); (Χ2 = 15.85, p<0.05). These results suggest that gender 

and distance are important factors the government may consider and incorporate into 

future decisions for urban transport planning in the city of Abuja. The u�lity theory was 

confirmed in our study through commuters’ decision to commute by tricycles despite the 

availability of more comfortable taxis that lack the value sought a5er by commuters. The 

choices expressed in this study rela�ng to mobility pa6erns are relevant informa�on for 

future policy considera�on. 

 

Key Words: Demographic, Modal split behaviour, Commuters, Sustainable transport 

system, Abuja 

 

Introduction 

Understanding modal choices for better 

transportation planning is germane and 

sacrosanct for an efficient transport 

management. Modal split is the 

willingness of commuters to make choices 

from the different modes of transportation 

facilities available. Sustained 

transportation systems require 

understanding modal choices (Hollevoet 

et al., 2011). Commuters possess different 

personal characteristics predisposing 

modal choices. Earlier studies have 

confirmed for instance, gender differences 
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(Olmo-Sánchez et al., 2016), employment 

status (Song et al., 2017; Rasouli et al., 

2015), and COVID-19 and location 

(Abdullah et al., 2022). However, these 

variables are yet to be studied among 

Abuja commuters whose journeys 

originate from the outskirts of Abuja city. 

Abuja, the seat of the Federal Government 

of Nigeria was created in 1976 and was 

envisioned to be a city of neighborhoods, 

districts, and satellite towns with each of 

these settlements having business centres 

and associated facilities. Each 

neighborhood centre was designed to 

provide services such as transportation, 

the presence of subways, underpasses for 

bicycles and pedestrians in different 

locations such as Wuse Zone 3 (haly 

brothers), Wuse Zone 5 (Wuse market) 

and Garki (Area 2 and 7). The satellite 

towns such as Kubwa were to be 

populated by employees who work in the 

federal civil service. These are workers 

from the lower and or middle cadre and 

artisans whose socio-economic statuses 

warrant they depend primarily on public 

transportation such as motorcycles, 

tricycles, buses and taxis.  

In highly developed economies with 

efficient transport plans, neighborhoods 

with similar characteristics and road users 

with similar income have at their disposal 

Higher Capacity Vehicles (HCV) to 

convey workers to the city centre for their 

daily commuting needs. Abuja, located in 

the Federal Capital Territory (FCT) was 

appropriately designed to have a modal 

mix transport system that ensures 

sustainability in transportation. Thus, 

efficient transportation system was 

considered and integrated into the master 

plan of Abuja satellite towns and the 

major city. However, the modal split 

habits of Abuja residents may have 

changed and so far, the sparse studies on 

modal split behaviour in most Nigerian 

cities (Olatoye et al., 2019) are inadequate 

to confirm otherwise. 

Efficient transportation system is 

pivotal to economic development. To 

achieve an efficient transport system, the 

needs and characteristics of commuters 

are germane, and should be considered for 

any plan towards developing a successful 

transport system.  Abuja is fast growing in 

a similar trend as other major cities. This 

is reflected in the challenges experienced 

daily by commuters, especially during the 

morning and evening peak periods. 

Empirical outcomes from scientific 

studies on modal choices relevant to 

understanding these challenges are still 

insufficient. Moreover, in Ungvarai 

(2019), modal split count and behaviour 

varies from one city to the other. Modal 

split behaviour has been studied and 

suggested as informed leeway for an 

efficient transportation planning. The 

outcome of this present study is expected 

to provide insight on commuter’s modal 

choices. It becomes necessary therefore to 

identify commuter’s opinion on the 

different modes of transportation and the 

relevance of each mode. Annual review of 

commuter’s expectations and satisfaction 

with the current mode of transportation is 

equally important. Due to the 

aforementioned variables associated with 

modal split behaviours of commuters, the 

main objective of this study is to 

investigate demographic factors and 

modal split behaviour of commuters in the 

Federal Capital Territory, Abuja for the 

purpose of understanding commuter’s 

daily transportation needs for the 

furtherance of the daily efficient 

transportation of commuters from one 

point to the other.  
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Literature Review 

Commuting mode choices play a 

significant role in efficient transportation, 

and long-term impact on traffic, emissions 

and delays (Schwanem et al., 2005). This 

is influenced by many factors such as 

gender (Wang et al., 2020) household 

income (De Jong et al., 2008) and spatial 

heterogeneity (Meurs and Haaijers, 2001) 

among others. Thus, the higher the 

income, the more likely a private car will 

be chosen for commuting. Similarly, the 

longer the time taken for a trip, the more 

likely a public transport mode will be 

preferred. 

Kotoula et al. (2018) attempted to 

understand the mode choice decision 

process for sustainable transport goal. It 

was suggested that time and distance were 

the most determining factors for 

preferring a private or public transport 

mode. In other studies (Ng et al., 2018), 

gender descriptions of travel mode choice 

play a significant role in the understanding 

of other variables of travel mode choices. 

Ng et al. (2018) reported a significant 

outcome (p< 0.01) in preference for all 

modes of transport in urban cities. In the 

study of city transportation, average mean 

travel distance for males and females 

differ, with males travelling more 

kilometers than females. Educational 

attainments have been utilized as a 

variable to investigate mode choices in 

literature. Education empowers people 

with knowledge and the ability to make 

informed choices. Therefore, educational 

attainment is a possible determinant of 

modal choices. Herbering and Schlüter 

(2020) studied Mexican commuters and 

reported a significant result of mode 

choices based on higher educational 

attainment. In the report, a positive 

association was suggested between higher 

educational attainment and use of cars. 

Furthermore, on the determinants of 

modal choices in Herbering and Schlüter 

(2020) study, women were more attracted 

to slow-moving vehicles compared to fast 

ones such as cars. These outcomes are 

germane to appropriate and successful 

policy transport planning. Thus, in this 

study, the differences in the modal split 

behaviour of male and female commuters 

will be investigated. 

Gender studies on modal choices are 

particularly important in understanding 

modal choices of family members. 

Women tend to have specific commute 

reasons related to household 

responsibilities. In Nigeria, gender roles 

associated with the female gender 

includes shopping and dropping off 

children in school. Usually in low income 

families, women are expected to manage 

family expenses hence, the capacity to 

board cars and taxis may be limited 

(Tembe et al., 2020). 

Distance to final destinations has also 

been investigated as a factor for modal 

choices. Questions have been raised on the 

possible relationship between the duration 

of travel, available road infrastructure and 

associated costs and its influence on the 

choice of fast- or slow-moving mobility. 

Guerra et al. (2018) and Stevens (2016) 

affirm that a good road infrastructure is 

likely to promote the use of cars. In this 

case, commuters living in residential areas 

with good road infrastructure will 

encourage the use of cars irrespective of 

the distance. In Suárez et al. (2016) 

submission, commuters with non-formal 

jobs are willing to live at a closer distance 

from their workplaces to reduce cost of 

transportation, a situation that is also 

important as a determinant of modal 

choice. Another objective of this study is 
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to examine the relationship between 

distance and modal split behaviour of 

commuters. 

This study is strengthened by the 

Random Utility Theory (RUT) which is 

premised on the assumption that in any 

decision making process, rational thinking 

is applied in making choices (Cascetta, 

2009). Therefore, choices are made after 

maximum utility of the alternatives can be 

predicted. In relation to transportation 

choices, because commuters are decision 

makers, and they consider the different 

alternative modes of transportation 

available to them, commuters analyze the 

utility attached to each mode before taking 

a decision on which mode to use. 

Commuters are faced with several factors 

to determine their choices, and all these 

factors can be measured. For instance, cost 

of transportation, commuter gender, age, 

educational attainment, employability 

status, routes, travel distance and urgency 

of the trip are factors considered by 

commuters before making their informed 

choices. These factors facilitate rational 

decision making. 

 

Methodology 

This current study adopted an ex post 

factor survey research method because the 

variables of interest had already occurred 

prior to data collection. The target 

population of the study consisted of 

commuters who resided in locations of 

different distances from the Central 

Business District (CBD) of Abuja City 

where they worked. Thus, they commute 

daily to and from the city of Abuja by 

public transport modes represented in this 

study as motorcycles, tricycles and taxis. 

Thus, the inclusion criterion for 

participants in this study was all 

commuters who use these public transport 

modes.  

The sample size was determined with 

Topman’s formula (Dillon, 1993). 

Topman’s formula is utilized in 

determining sample sizes when the exact 

population size is unknown or infinite. 

The targeted population included all 

public transport users in road modes and 

this population is large and varied. Hence 

a pilot survey with 25 questionnaires was 

utilized to arrive at a sample size out of 

which 7 were never returned. This gives 

72% return rate, thus using Topman’s 

formula, the sample size was determined 

as follows; 

N = Z2pq      = 1.962 (0.72 x 0.28)      = 

  E2                    (0.05)2 

Where n = sample size 

 z=SD at 95%=1.96 

 p=probability of positive response 

 q=probability of negative 

response 

 e=5%, the limit of tolerable error 

For the hypothesis testing 

 Z = x – np 

np(1-p) 

where x= respondent Ho (no that agree 

with Ho) 

 n=sample size =310 

 p=probability for Ho acceptance 

(0.5) 

 @=level of significance (0.05) or 

1.65 

The analysis of the sample size after 

adopting the Topman’s formula for 

sample size determination revealed a 

return rate of 83% (257) out of 310. It was 

further observed that 14 responses were 

not complete and these were discarded. 

The final sample size was 243 fit for the 

study. 
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Consent to participate was sought prior 

to administration of the instrument for 

data collection. Commuters were 

randomly selected from the setting; 

locations where commuters boarded the 

various modes of transportation, hence, 

verbal consent was the most appropriate 

method of seeking approval from the 

commuters. 

Table 1 revealed that 140 (57.6%) of 

the respondents were males (X=1.90, 

SD=.85) while 103 (42.4%) of the 

respondents were females (X=1.73, 

SD=.66). The educational attainment of 

the respondents revealed that 54 (22.2%) 

of the respondents acquired <WAEC 

certificates (X=1.80, SD=.74), 74 (30.5%) 

of the respondents had WAEC (X=1.88, 

SD=.72); 88 (36.2%) of the respondents 

had OND/NCE (X= 1.81, SD=.84) and 27 

(11.1%) respondents were graduates 

(X=1.81, SD=.83). The distribution of the 

locations from which the journeys 

commenced revealed that 55 (22.6%) of 

the respondents commuted from Lugbe 

(X= 1.75, SD=.85); 57 (23.6%) from 

Galadimawa (X=1.77, SD=.68); 54 

(22.2%) from Dutse market 1.81, 

SD=.80); 44 (18.1%) of the respondents 

from Kubwa junction (X=2.02, SD=.82; 

20 (8.2%) of the respondents from Kabusa 

junction (X=1.65, SD=.67) and 13 (5.3%) 

of the respondents were from Apo 

Roundabout (X=2.08, SD=.76). At these 

locations, the mix of motorcycles, 

tricycles and taxis are used for 

commuting. 

The primary data was obtained with a 

13-item questionnaire developed by the 

authors for the purpose of this study. The 

questionnaires were administered to 

commuters at locations where the modal 

mix transportation operated as starting 

points. These included Lugbe, 

Galadimawa, Dutse, Mabuch, Kubwa and 

Apo Roundabout. Due to the 

aforementioned therefore, the study 

hypotheses were stated as follows: 

1. Male and female participants will 

not differ on their modal split 

behaviours  

2. Participants will not differ on their 

modal split behaviour based on 

educational attainment  

3. Participants will not differ on their 

modal split behaviour based on 

their location 

 

Results and Discussion 

The analysis of the data obtained from 

the field was run through a Statistical 

Package for Social Sciences Software 

(SPSS) version 22. Demographic 

characteristics of the participants are 

presented in table 1 in their frequencies 

and percentages for all the variables in the 

study. 

The first hypothesis stated that male and 

female participants will not differ on their 

modal split behaviour. This result 

presented in table 2 suggests the 

association between participant’s gender 

and their modal choice. The chi-square 

test that was administered to the data 

proved significant (Χ2 = 18.281, p<0.01; 

Χ2 Contingency Correlation = -0.109). These 

results imply that there were significant 

gender differences in the respondent’s 

modal split behaviour so; the null 

hypothesis was rejected. This finding on 

gender is supported by Yang et al. (2013). 

The males in this current study exceeded 

females on the use of motorcycles and 

taxis while females utilized the tricycles 

more than the males. Schwanen et al. 

(2002) and Sánchez et al. (2016) reported 

that women preferred riding bikes 

compared to men. This means women 
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may be averse to motorcycle probably due 

to the seating arrangement which requires 

close body contact; hence some women 

would have their husbands driving them 

on a motorcycle (Starkey et al., 2021) than 

other men. Several reasons can be 

adduced for the outcome of this current 

study on gender. Firstly, women may 

prefer using tricycles because of the 

perceived safety benefits which may be 

absent in motorcycle use (Uttra et al., 

2020). Secondly, the popularity of males 

reporting a higher commute with taxis 

compared to women may be due to more 

access to disposable funds; a characteristic 

associated with males as bread winners in 

African households. In Ashalatha et al. 

(20013), males reported significantly 

higher patronage of cars and 3.02% more 

chances of using two-wheelers compared 

to buses. This result is significant for 

policy making when gender is the focus of 

empowerment.  

Further results to test the study’s 

hypothesis revealed that educational 

qualification of participants did not 

influence their modal split behaviour. The 

findings presented in table 3 revealed the 

chi-square test that was administered to 

the data obtained (Χ2 = 9.48, p>0.05). 

Thus, the second hypothesis was accepted. 

The associated coefficient of correlation 

was .004, which suggested that there was 

no significant correlation between 

educational status and the modal split 

behaviour of participants. Commuters 

who had less than a high school education 

and those who obtained a postgraduate 

degree did not differ significantly on their 

modal choices in this current study. This 

result is not supported by Ton et al. 

(2019). Also, in the study of Toki (2021), 

where only women were investigated on 

the factors determining their modal 

choices, women with lower education 

expressed preference for non-motorized 

transportation relative to women with 

higher education. This present study offers 

a unique outcome on educational 

qualification and modal split behaviour. A 

browse through literature did not produce 

previous studies assessing educational 

attainment with modal split behaviour. 

The implication of this result is that for 

this study population, the need for timely 

arrival to the final destination is far more 

important than cognitive appraisal of 

modal choice. Thus, education is not a 

significant determinant of modal choice. 

The implication of this is that stakeholder 

planning may consider prioritizing 

provision of mass transit vehicles for short 

term relief of the much needed transport 

needs of majority of the commuters.  

The result presented in table 4 

suggested the association between 

participant’s location and modal split 

behaviour. The chi-square test that was 

administered to the data yielded a 

significant association (Χ2 = 15.85, 

p<0.01; Χ2 Contingency Correlation = 0.086). 

The null hypothesis is rejected. The result 

revealed less preference for taxis by 

respondents in Kubwa (31km) and Lugbe 

(29km); the locations that had the farthest 

distance from the city of Abuja. This may 

be attributed to the cost of boarding a taxi 

from these locations (Harbering et al., 

2020). Taxis have an occupancy rate of 4 

passengers maximum; the cost of the trip 

is shared among the occupants, and due to 

the engine capacity which may consume 

more fuel, cost per passenger may be high. 

The preference for motor cycles and 

tricycles suggests that fares may be 

cheaper, though less comfortable for the 

distance travelled. Participants in the other 

locations; Galadimawa (18km) and 
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Kabusa (9km) also reported modal 

choices in favour of motorcycles and 

tricycles compared to taxis. The cost of 

boarding a taxi may be a determining 

factor for the preferences towards 

motorcycles and tricycles. In Apo 

however, a location within Abuja city 

(6km to the city center), the distribution 

for mode choices was almost proportional. 

The commuters in Apo junction reported 

more preference for tricycles despite 

availability of taxis. Taxis offer more 

comfort, but commuter’s choices may be 

determined majorly by other personal 

factors associated with utility. The 

explanation for this situation may also be 

traced to cost of boarding taxis and 

probably routes travelled. This confirms 

the utility theory as our theoretical basis 

because the utility attached to tricycles 

that offer more inner circle routes are 

preferred. The significance of these results 

is not far-fetched. The cost of commuting 

is rising arbitrarily due to supply and 

demand forces. The private investors in 

the transportation sector operate with 

minimal government monitoring policies 

on pricing of their services. Hence, there’s 

room for transport fares to be arbitrarily 

determined. Cost of transportation should 

thus be considered when formulating 

policies relating to modal split behaviours. 

Additionally, mobility patterns in decision 

making can be understood from the 

choices expressed in the outcome of this 

study. 

 

Policy Implication and Conclusion 

The outcome of this current study has 

provided insight on the modal split 

behaviour of commuters in Abuja. 

Gender, educational attainment and 

location cum distance to work were 

investigated for possible relationships 

with modal split behaviour. The outcome 

on gender will require that government 

provide different modes of transport that 

would be assessed by both gender. 

Educational qualification of commuters 

was not significantly related to modal split 

behaviour. This information can be useful 

for informed decision on design of vehicle 

types to be purchased for employee’s 

mobility. Also, organizations willing to 

provide staff buses may at first purchase 

vehicles with less emphasis on expensive 

custom made discriminatory mobility for 

senior and lower cadre of their staff. The 

introduction of cycling to work by 

residents within the city may be proposed. 

The outcome on location of commuters 

revealed the need for immediate action by 

the FCT authority to develop sustainable 

transportation policy for residents in and 

outside the city. Potential business 

opportunities for internally generated 

funds (IGR) making for further 

development of the sector is currently 

untapped when private ventures are left to 

perform the primary role of providing 

transportation services for citizens. 

In this study commuters in the FCT 

respond to turnaround time, remoteness of 

their location, urgency of their trips and 

availability of transportation facility. It is 

important therefore that varieties of 

transportation facilities be made available 

for efficient public transportation system. 

The ban on the use of minibuses in Federal 

Capital City (FCC) in the recent past has 

not been substituted with adequate 

efficient mass transit. Virtually all routes 

under this study are not covered by any 

consciously planned public or private 

mass transit scheme by the government. 

This leaves commuters either stranded or 

spending unnecessarily higher 

transportation fare, a situation that needs 
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to be addressed. It is imperative for bus 

stops to be constructed along the corridors 

identified in this study and transport 

unions encouraged to invest in public 

transportation services along these 

corridors to satisfy the large number of 

passengers in need of transportation 

services. 

The results discussed may be fraught 

with limitations. The sample size for this 

study is inadequate for generalization 

across all the local governments in the 

FCT. A larger sample size may reveal 

more information for consideration of 

stakeholders. However, the results 

obtained have beamed a searchlight on a 

critical sector to be considered by 

stakeholders in the transport commission.

  

Table 1: Frequencies and Cumulative Percentage of Participant’s Demographic Variables 
Variable N % 

Gender   

Male 140 57.6 

Females 103 42.4 

Education   

<WAEC 54 22.2 

WAEC 74 30.5 

OND/NCE  88 36.2 

Graduates 27 11.1 

Transport Modes   

Motorcycle 98 40.4 

Tricycle 89 36.6 

Taxi 56 23.0 

Respondents Location   

Lugbe 55 22.6 

Galadimawa 57 23.6 

Dutse Mkt 54 22.2 

Kubwa 44 18.1 

KabusaJctn 20 8.2 

Apo Rd/about 13 5.3 

 

Table 2: 2 X 3 Chi-Square Contingency Analysis of Participants Gender and Modal Choice 
Gender  Preferred Mode of Transportation Total 

Motorcycle Tricycle Taxi  

Male Observed Count 58 38 44 140 

Expected Count 56.5 51.3 32.3 140 

% within Gender 41.4% 27.1% 31.4% 100% 

Female Observed Count 40 51 12 103 

Expected Count 41.5 37.7 23.7 103.0 

                                                   Total 98 (40.3%) 89 (36.6%) 56 (23.0%) 243 (100%) 

Computed Χ2 = 18.281. Result is significant at 0.01; Χ2 Contingency Correlation = -0.109; Null 

Hypothesis rejected 
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Table 3: 3 X 4 Chi-Square Contingency Analysis of Participants Educational Level and 

their modal choice 
Educational Level  Preferred Mode of Transportation Total 

Motorcycle Tricycle Taxi  

<WAEC Observed Count 21 23 10 54 

Expected Count 21.8 19.8 12.4 54.0 

WAEC Observed Count 24 35 15 74 

Expected Count 29.8 27.1 17.1 74 

OND/NCE Observed Count 41 23 24 88 

Expected Count 35.5 32.2 20.3 88 

Graduate Observed Count 12 8 7 27 

Expected Count 10.9 9.9 6.2 27.0 

                                     Total  98 (40.3%) 89 (36.6%) 56 (23.0%) 243 100%) 

Computed Χ2 = 9.478. Results not significant at both 0.01 and 0.05; Χ2 Contingency Correlation = 

0.004; Null hypothesis accepted 

 

Table 4: 3 X 6 Chi-Square Contingency Analysis of Participants Geographical Location 
Location  Preferred Mode of Transportation Total 

Motorcycle Tricycle Taxi  

Lugbe/29km Observed Count 28 13 14 55 

Expected Count 22.2 20.1 12.7 55.0 

Galadimawa R/abt 

18km 

Observed Count 21 28 8 57 

Expected Count 23.0 20.9 13.1 57.0 

Dutse Market/25km Observed Count 23 18 13 54 

Expected Count 21.8 19.8 12.4 54 

Kubwa Jtn/31km Observed Count 14 15 15 44 

Expected Count 17.7 16.1 10.1 44.0 

Kabusa/9km Observed Count 9 9 2 20 

Expected Count 8.1 7.3 4.6 20.0 

Apo/about 6km Observed Count 3 6 4 13 

Expected Count 5.2 4.8 3.0 13.0 

Total 98 (40.3%) 89(36.6%) 56 (23.0%) 243 (100%) 

Computed Χ2 = 15.846. Result is significant at 0.01; Χ2 Contingency Correlation = 0.086; Null 

Hypothesis rejected 
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