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Abstract 
This study examined gender differences in modal choice among residents of 
coastal communities of Yenagoa metropolis in Bayelsa State, Nigeria. The 
Four-Step model of transportation planning and modal choice provided the 
theoretical basis for this study. A survey research design involving a stratified 
sampling technique was adopted. The descriptives on transport modes, amount 
and time spent revealed that 10 (76.9%) males and 3 (23.1%) females preferred 
bicycle as means of transportation, 7 (58.3%) males and 5 (41.7%) females pre-
ferred motorcycle, while a significant proportion 90 (53.9%) males and 77 
(46.1%) females preferred tricycle, 80 (63.0%) males and 47 (37.0%) females 
preferred cars/taxis, and 12 (46.2%) males and 14 (53.8%) females preferred 
mass transit bus. However, 14 (46.7%) males and 16 (53.3%) females in marshy 
terrain and coastal locations preferred canoes and boats. The result of the lo-
gistic regression model revealed that gender modal preference is more likely 
to be influenced by mode of transportation with a beta weight of 1.140, safety 
considerations 1.139, ownership of transport 1.135 and distance to place of 
work 1.073. Hence, this study recommends that a combination of these factors 
should be incorporated into transport planning to achieve effective transport 
planning and sustainable development in the Yenagoa metropolis. 
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1. Introduction 

According to [1], modal choice refers to the mode chosen by travelers. It is a 
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decision-making process involving choice between different transport alternatives, 
which is a result of a combination of several factors among which are individual 
socio-demographic factors, spatial characteristics and socio-psychological factors. 
[2] stated that Modal choice is a function of several things including traveler’s char-
acteristics such as age, income, gender, literacy, household size and travel mode 
characteristics such as travel cost, travel time, convenience, safety and security, as 
well as the built environment characteristics among others. 

Mobility, according to [3], is essential for accessing basic services, such as edu-
cation, healthcare, and social networks. This ability is particularly important for 
developing countries where mobility remains limited and the majority of their 
population depends on walking or using public transport in their daily lives. 

[4] stated that in recent decades, much effort toward understanding gender dif-
ferences in mobility patterns has been demonstrated both in theory and practice. 
Investigating relationships between changes in need due to demographic and so-
cio-economic changes and spatio-temporal constraints proposed by [5], was one 
of the most interesting aspects of identifying women’s mode choice behavior that 
has been researched in the last decade. [6] stated that transportation is one of the 
vital sectors supporting people’s activities because without any movement, it is 
impossible for humans to fulfill their needs. Commonly many activities are done 
with a variety of purposes, which are working activities, education activity, recre-
ation activities, and social activities. People choose and determine which travel 
mode is most suitable for them to fulfill these needs. 

Understanding gender differences in modal choice for sustainable transportation 
planning is vital and relevant for efficient transport management. [7] noted that 
commuting mode choices play a significant role in sufficient transportation and 
have a long-term impact on traffic, emissions, and delays. According to [8], 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. [9] presented an extensive overview of the research on 
gender and mobility that has been conducted since the early 70s and that spans sev-
eral disciplines, ranging from social sciences to geography, to environmental stud-
ies. [10] posited that generally, factors influencing mode choice may be classified 
into two groups: internal and external factors. Internal factors include socio-eco-
nomic and demographic factors, habits and perceived level of control, while external 
factors consist of travelling time and the cost of the journey. 

Authors such as [11]-[13] noted that transport attributes, such as travel cost 
and trip distance, external factors such as urban form and land use, and socio-
demographic characteristics are all critical determinants of transport mode choice. 
[14] stated that travel and transportation options have been continually evolving, 
and with every technological evolution, different modes of transport have been 
introduced with different consequences. Despite the benefits of transportation to 
accessing work, education or other community and social activities, there are also 
negative consequences, including crash-related deaths and serious injuries, traffic 
congestion, air pollution, and noise. 

https://doi.org/10.4236/jtts.2025.151004


E. O. Gunn, C. E. Deinne 
 

 

DOI: 10.4236/jtts.2025.151004 62 Journal of Transportation Technologies 
 

[15]-[17] stated that daily mobility in a population is highly gendered. In the 
same vein, [15] [18] [19] posited that the average travel behavior of women differs 
from men in locations visited, trip purpose, trip distance, and mode of transport. 
According to [20] [21], there are gender norms, cultural barriers, and fear of sex-
ual harassment and assault by men that deter women from using certain modes 
of transport or travel at certain times of the day. [4] observed that in recent dec-
ades, much effort has been put into understanding gender differences in mobility 
patterns, both in theory and practice. 

[22] posited that the notion of “travel choice” is central to the modeling pro-
cesses in mainstream transport planning. These models are based on: “…the par-
adigm of rational man”, underpinned by “neoclassical economic concepts, focus-
ing upon the representation of people as individual rational choice makers, inter-
acting together to form a state of equilibrium” and acting “…to maximize her 
utilities …applied to traveler behavior to stimulate choices of destination, mode, 
route and time.” [23] 

[24] posited that gender research on transport has made a particularly interest-
ing contribution to such an understanding of urban development:  

“Gender differences in transport contributed to a larger theoretical project in 
feminist geography: the critique of urban land use structure in contemporary cap-
italism, of the spatial separation of production and reproduction, and of the cul-
tural dichotomy of public and private space”. 

According to [25], gender based differences in travel behavior have been exten-
sively investigated in developed countries, particularly the West. Authors such as: 
[3] [26] [27] stated that in case of developed countries, gender difference in travel 
behavior is a well-known fact. However, for developing countries, this issue has 
received much less attention, where there is a possibility that the difference might 
be wider and even unique in some aspects. According to [28]-[30], researchers 
have paid much attention to gender-based travel patterns and found that women 
are more likely to adopt complex commute and non-work chains than men. The 
authors studied the gender differences in commute trips. In terms of travel mode, 
previous researchers such as [31] have discovered a number of differences be-
tween men and women. For example, distinct gender differences exist in the pur-
pose of bicycle trips, desired amenities, and safety perceptions. Studies by [32]-
[35] posited that besides the different reasons for traveling, studies consulted have 
found a different modal choice by gender, where going on foot and by public 
transport is more usual for women. 

[30] expressed that gender differences become more complex and need special 
attention. Women’s contribution to travel demand is anticipated to grow because 
of the increase in their labor participation rate caused by their increased social 
status. Besides, women’s specific physical and psychological characteristics make 
women’s behavior differ from men’s to some extent. These studies revealed that 
there is a dearth of research on gender differences and modal choice in Nigeria, 
and the need to understand gender differences in modal choice among commuters 
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in coastal communities of Southern Nigeria for effective transportation planning 
and sustainable development initiatives. The following hypotheses were postu-
lated for this study: 

(1) The hypothesis that gender modal preference is not influenced by the socio-
demographic characteristics of the respondents in Yenagoa metropolis.  

(2) The hypothesis that there is no significant difference in the gender modal 
preference of respondents in Yenagoa metropolis. 

Aside from this introductory section, the theoretical framework is presented in 
Section 2. The research methodology is presented in Section 3. The findings and 
results of tested hypotheses are presented in Section 4, while Section 5 concludes. 

2. Theoretical Framework 

The theoretical background of this study is the Four Step Model of Transport 
Planning and Modal Choice. A ubiquitous framework for determining transpor-
tation forecasts, highway planning and multimodal trips (see Figure 1). 

 

 
Source: Adapted from [36]. 

Figure 1. Model of transportation planning and modal choice. 

 
Traditionally transportation planning divides travel behavior into four parts 

which represent basic elements in transportation planning based on the Four-Step 
Model as follows:  

(1) Trip Generation is the first part of the model which deals with the number 
of trips undertaken by people using public or private transport within a given pe-
riod of time. 

(2) Trip Distribution which is the second in the model is concerned with the 
destination of the travelers for every trip undertaken. According to [37], there are 
a variety of reasons why one location is preferred over another. In general, traffic 
distribution is a function of population, socioeconomic characteristics, transpor-
tation facility type and extent, and land use pattern. 

(3) Modal Choice (Modal Split), the third component of the model deals with 
the choice of transportation mode or alternative during a given trip. The third 
component of the model “modal choice” is the crux of this study. 
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(4) Route Choice, the fourth component of the model is concerned with the 
route that is utilized to arrive at the traveler’s destination [38]. At least four factors 
influence people’s decision to take one path over another. The factors are: the du-
ration of travel, travel expenses, convenience and service level and travel time and 
prices which are the most commonly used considerations. 

3. Research Methodology 

A survey research design involving a multi-stage sampling technique of three 
stages was adopted in this study. In the first stage, Yenagoa metropolis was pur-
posively selected due to gender preference for certain modes of transportation. In 
the second stage, all the 21 communities that make up Yenagoa metropolis were 
involved in this study. In the third stage, using convenient sampling, four hundred 
copies of structured questionnaires were randomly administered to users of public 
transport in parks within each selected community that make up the metropolis 
of Yenagoa. 

3.1. Sample Size 

The sample size for this study was statistically determined using the formula from 
[39] 

n = N/(1 + N (e)2 

where,  
N = Target Population 
n = Sample Size 
e = Margin of error (5%) 
Applying the Taro Yamane Formula 
n = 175,076.85/1 + 175,076.85 (0.05)2 

n = 175,976.85/(1 + 437.692125) 
n = 399.088199 
n = 400 
A sample size of 400 was determined statistically using Taro Yamane’s formula, 

while 376 copies of the 400 structured questionnaires administered were retrieved 
(94.25%). 

3.2. Measurement of Variables 

In this study, travel modal choice is determined by measurable indicators/varia-
bles such as travel time, travel cost, travel distance, travel mode, trip purpose, age, 
gender, and income of commuters (Table 1). 

 
Table 1. Description of variables utilized in this study. 

Variable Description Coding Scale 

Age 
The age of  

respondents 

1 = <20 years, 2 = 21 - 30 years, 3 = 31 - 
40 years, 4 = 41 - 50 years, 5 = 51 - 60 
years, 6 = 61 - 70 years, 7 = >70 years 
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Continued  

Gender 
(dummy) 

The gender of  
respondents 

1 = Female, 0 = otherwise 

Income 

The average monthly 
income of  

commuter’s  
household 

1 = <₦50,000, 
2 = ₦50,001 - ₦100,000, 
3 = ₦100,001 - ₦150,000, 
4 = ₦150,001 - ₦200,000, 

5 = >₦200,000 

Ownership of 
Transport 
(dummy) 

Respondents  
ownership of means 

of transportation 

1 = Owned transport mode,  
0 = otherwise 

Travel Time 

The time spent in 
travelling and  

commuting from 
places of origin to 

destination 

1 = < 30 minutes 
2 = 30 minutes - 1 hour 

3 = >1 hour 

Distance  
Travelled 

Average distance 
travelled by the  

respondents to work, 
market, school, 

church etc. 

1 = <1000meters (neighbourhood) 
2 = 1 km - 2 km 
3 = 2 km - 3 km 
4 = >3 km away 

Travel Cost 

The amount 
spent/cost  

implications of  
traveling 

1 = <₦5,000, 
2 = ₦5,001 - ₦10,000, 

3 = ₦10,001 - ₦15,000, 
4 = ₦15,001 - ₦20,000, 

5 = >₦20,000 

Choice of Travel 
Mode 

The preferred mode 
of transportation 

1 = Bicycle, 2 = Motorcycle, 3 = Tricycle, 
4 = Car, 5 = Bus, 6 = Canoe, 7 = Foot 

Reasons for 
modal choice 

Respondents’ reasons 
for modal 

choice/preference 

1 = Security and safety reasons 
2 = Monetary and cost implications 

3 = Quality and comfort reasons 

Source: Authors’ classification (2024). 

3.3. The Study Area 

Bayelsa State is located in south-southern Nigeria. It is bordered to the east by 
River State, to the north by Delta State and flanked by the Atlantic Ocean to 
the southern parts. The capital city, Yenagoa is located between latitudes 4˚55' 
and 5˚02' and longitude 6˚15' and 6˚25'. Yenagoa lies on a coastal plain with an 
average height of 15 metres above sea level [40] [41]. According to [42], the 
rapid increase in population over time has impacted the movement of persons 
and goods across the city of Yenagoa because the flow generated outweighs the 
road capacity, resulting in traffic congestion. The hostile ecological conditions 
limited the inhabitants to fishing which inhibited human settlement growth, 
and limited commercial agricultural practices and other economic activities 
(see Figure 2). 
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Source: Surveyor-General Office, Bayelsa State. 

Figure 2. The study area. 

4. Discussion of Results and Findings 
4.1. Demographic Characteristics of Respondents 

The age distribution of the respondents presented in Table 2 shows that males 
10 (55.6%) and females 8 (44.4%) are less than 20 years, 44 (47.3%) males and 
49(52.7%) females are between 21 - 30 years, 59 (52.7%) males and 53 (47.3%) 
females are between 31 - 40 years. Information on the average monthly income 
of the respondents reveals that 37 (54.5%) males and 31 (45.6%) females earned 
less than fifty thousand naira, while 40 (46.0%) males and 47 (54.0%) females 
earned between fifty-one thousand and one hundred thousand naira, 89 (58.9%) 
males and 62 (41.1%) females earned between one hundred thousand and one 
hundred and fifty thousand naira, followed by 30 (61.2%) males and 19 (38.8%) 
females earned between one hundred and fifty thousand and two hundred thou-
sand naira. 
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Table 2. Demographic profile of respondents. 

Age Male Female Total 

Less than 20 years 
10 8 18 

55.60% 44.40% 100% 

21 - 30 years 
44 49 93 

47.30% 52.70% 100% 

31 - 40 years 
59 53 112 

52.70% 47.30% 100% 

41 - 50 years 
75 32 107 

70.10% 29.90% 100% 

51 - 60 years 
20 13 33 

60.60% 39.40% 100% 

61 - 70 years 
5 6 11 

45.50% 54.50% 100% 

More than 70 years 
1 1 2 

50.00% 50.00% 100% 

Total 
214 162 376 

56.90% 43.10% 100% 

Estimated Income Male Female Total 

Below ₦50,000 
37 31 68 

54.40% 45.60% 100% 

₦50,001 - 
₦100,000 

40 47 87 

46.00% 54.00% 100% 

₦ 100,001 - 
₦150,000 

89 62 151 

58.90% 41.10% 100% 

₦ 150,001 - 
₦200,000 

30 19 49 

61.20% 38.80% 100% 

More than 
₦200,000 

18 3 21 

85.70% 14.30% 100% 

Total 
214 162 376 

56.90% 43.10% 100% 

Source: Authors’ analysis (2024). 

 
Information contained in Table 3 on the transport modes, amount spent in 

commuting from places of origin to destination reveal that 10 (76.9%) males and 
03 (23.1%) females of the total respondents utilize bicycle as means of transporta-
tion, followed by 7 (58.3%) males and 5 (41.7%) females utilizes motorcycle, while 
a significant proportion 90 (53.9%) males and 77 (46.1%) females utilizes tricycle 
due to its flexibility characteristics, while 80 (63.0%) males and 47 (37.0%) females 
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utilize car/taxi, and 12 (46.2%) males and 14 (53.8%) females prefer to use mass 
transit buses. However, 14 (46.7%) males and 16 (53.3%) females in marshy and 
coastal locations utilize canoes and boats. 

 
Table 3. Transport modes, amount and time spent. 

Modes of transport Male Female Total 

Bicycle 
10 3 13 

76.90% 23.10% 100% 

Motorcycle 
7 5 12 

58.30% 41.70% 100% 

Tricycle 
90 77 167 

53.90% 46.10% 100% 

Car 
80 47 127 

63.00% 37.00% 100% 

Bus 
12 14 26 

46.20% 53.80% 100% 

Canoe 
14 16 30 

46.70% 53.30% 100% 

Foot 
1 0 1 

100% 0.00% 100% 

Total 
214 162 376 

56.90% 43.10% 100% 
Amount Spent 

(Cost ₦) 
Male Female Total 

No Response 
57 46 103 

55.30% 44.70% 100% 

Less than ₦5,000 
90 75 165 

54.50% 45.50% 100% 

₦5,001 - ₦10,000 
36 21 57 

63.20% 36.80% 100% 

₦10,001 - ₦15,000 
13 6 19 

68.40% 31.60% 100% 

More than ₦20,000 
18 14 32 

56.20% 43.80% 100% 

Total 
214 162 376 

56.90% 43.10% 100% 
Time Spent Male Female Total 

Less than 30 
minutes 

100 93 193 
51.80% 48.20% 100% 

30 minutes to  
1 hour 

96 52 148 
64.90% 35.10% 100% 

More than 1 hour 
18 17 35 

51.40% 48.6 100% 

Total 
214 162 376 

56.90% 43.10% 100% 

Source: Authors’ analysis (2024). 
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The information on distance traveled and modal preference presented in Table 
4 show that 40 (57.1%) males and 30 (42.5%) females travel less than one kilome-
ter (<1000 m) within the neighbourhood, followed by 48 (56.1%) males and 36 
(43.9%) females who travel between one kilometer to two kilometers (1 km - 2 
km), while 50 (52.1%) males and 46 (47.9%) females travel between two kilome-
ters and three kilometers (2 km - 3 km) and 79 (60.9%) males and 50 (39.1%) 
females travels more than three kilometers (>3 km). The reasons for the modal 
preferences among the respondents ranged from security and safety, transport 
cost to quality of service and comfort respectively. 

 
Table 4. Distance traveled and reasons for modal preference. 

Distance traveled Male Female Total 

<1,000 m 
40 30 70 

57.10% 42.50% 100.00% 

1 km - 2 km 
48 36 82 

56.10% 43.90% 100.00% 

2 km - 3 km 
50 46 96 

52.10% 47.90% 100.00% 

>3 km 
79 50 128 

60.90% 39.10% 100.00% 

Total 
214 182 376 

56.90% 43.10% 100.00% 
Reasons Male Female Total 

Security and 
Safety 

118 80 198 
59.60% 40.40% 100.00% 

Monetary and 
cost 

24 16 40 
60.00% 40.00% 100.00% 

Quality and  
comfort 

72 66 138 
52.20% 47.80% 100.00% 

Total 
214 162 376 

58.90% 43.10% 100.00% 

Source: Authors’ analysis (2024). 

4.2. Test of Hypotheses 

Hypothesis One: 
Ho1: The hypothesis that gender modal preference is not influenced by the so-

cio-demographic characteristics of the respondents in Yenagoa metropolis was 
tested using binary logistic regression analysis. According to [43], the logit model 
is a regularly adopted model for mode split. 

Binary logistic regression analysis: 
The dependent variable was encoded as 1 = Female and 0 = male. 
The socio-demographic characteristics considered include: (x1) = age of re-

spondents, (x2) = level of education, (x3) = income, (x4) = location of businesses, 
(x5) = ownership of transport, (x6) = means of transport, (x7) = time spent, (x8) = 
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amount spent, (x9) = place of work and (x10) = safety considerations. 
The result of the logistic regression model in Table 5 using the exponential beta 

weight reveals that the following variables are more likely to influence gender 
modal choice: mode/means of transportation with a beta weight Exp(β) of 1.140, 
followed by safety consideration 1.139, ownership of transport 1.135 and distance 
to place of work 1.073. This implies that gender modal preference is influenced by 
mode of transportation, safety considerations, ownership of transport and dis-
tance to the place of work in Yenagoa metropolis. 

 
Table 5. Logistic regression model. 

Variables B S.E Wald df Sig. Exp(β) 

Age −0.161 0.106 2.299 1 0.129 0.851 

Education −0.161 0.164 0.962 1 0.327 0.852 

Income −0.227 0.124 3.359 1 0.067 0.797 

Location of Businesses −0.018 0.013 1.973 1 0.160 0.982 

Ownership of transport 0.127 0.099 1.630 1 0.202 1.135 

Means of transport 0.131 0.109 1.430 1 0.232 1.140 

Time spent −0.145 0.173 0.710 1 0.400 0.865 

Amount spent −0.037 0.097 0.144 1 0.704 0.964 

Place of work 0.070 0.106 0.439 1 0.508 1.073 

Safety Reasons 0.130 0.116 1.246 1 0.264 1.139 

Constant 0.476 0.845 0.318 1 0.573 1.610 

a. Variable(s) entered on step 1: Age, Education, Income, location of business, means of 
transport, time spent, amount spent, place of work, safety reasons. Source: Authors’ anal-
ysis (2024). 

 
Hypothesis Two:  
The hypothesis that there is no significant difference in the gender modal pref-

erence of respondents in Yenagoa metropolis was tested using Chi-square statis-
tical test. The result reveals that the calculated Chi-square value of 7.937 is less 
than the table value of 12.952 at 0.05 level of significance and degree of freedom 
6. Hence, the null hypothesis is accepted, which implies that there is no significant 
difference in gender modal choice or preference in Yenagoa metropolis at 0.05 
level (see Table 6). 

 
Table 6. Chi-square test of gender and modes of transportation. 

 Value Df Asymp. Sig (2-sided) 
Pearson Chi-Square 7.937 6 0.243 

Likelihood Ratio 8.458 6 0.206 

Linear by Linear 1.083 1 0.298 

Number of Valid Cases 376   

Source: Authors’ analysis (2024). 
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4.3. Reliability Statistics 

The result of reliability test in Table 7 using the Cronbach’s alpha index revealed 
a reliability index of 0.534 which implies that the questionnaire items utilized in 
this study are 53.4% reliable. 

 
Table 7. Reliability statistics. 

Cronbach’s Alpha 
Cronbach’s Alpha Based 
on Standardized Items 

Items 

0.534 0.506 9 

Source: Authors’ analysis (2024). 

5. Conclusion 

This study examined gender differences in modal choice among residents of the 
Yenagoa metropolis. According to [8], gender studies on modal choices are par-
ticularly important in understanding the modal choices of family members. An 
understanding of gender differences in modal choice for sustainable transport 
planning is vital and relevant for efficient transport management. [7] observed 
that commuting mode choices play a significant role in efficient transportation 
and have a long-term impact on traffic, emissions, and delays. The results of lo-
gistic regression on gender modal preference revealed that gender modal prefer-
ence is influenced by mode of transportation, safety considerations, ownership of 
transport and distance from places of origin to destination (work, school, market, 
etc.), while the differences in gender modal preference tested using Chi-square 
revealed that there is no significant difference in gender modal choice in Yenagoa 
metropolis at 0.05 level. 
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