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Department of Urban and Regional Planning, Faculty of Engineering and Built Environment,
Sustainable and Smart Cities and Regions Research Group, University of Johannesburg,
Johannesburg, South Africa

Introduction: Good public transport accessibility is often linked to increased
active travel, yet Q6 gender differences in this area are relatively under-
researched. Our study aimed to explore these gender variations in active mobility
within Johannesburg, South Africa. To achieve this, we utilized a robust research
design, collecting primary data through an online survey administered via
Google Forms.

Methods: A total of 425 structured questionnaires was distributed using a
random sampling approach, with the survey being sent through email and
social media platforms such as WhatsApp and Facebook. Respondents provided
information on their socioeconomic characteristics, travel behaviours, and
factors influencing their use of active travel. We employed the Likert scale
method for response ranking and used the binary logistic model being a
choice model to validate the Likert scale results and also explain reasons for
respondents actions based on their choices.

Results and discussions: Our findings indicated significant gender-based
differences in both socio-economic and travel characteristics. Factors
influencing active mobility for women, in particular, included, car ownership,
income level, availability of pedestrian facilities, travel time, age, safety, and the
condition of public transport. Based on these findings, we recommend that
policymakers consider gender differences that support the use of active travel
especially in the area of safety, as well as provision of specific public transport
infrastructures to accommodate the needs of women in accordance to their
age and life cycle in the study area.

KEYWORDS

active travel, mobility, gender, transport planning, sustainable development

1 Introduction

Over the past decade, experts in transport planning, geography, economics, and
policy have increasingly recognized global differences in travel behaviours and activity
patterns between men and women. This awareness has driven research into the
complex links among transportation, mobility, and gender across both developed
and developing contexts (Rosenbloom et al., 1993; Spitzner, 1998; Terlinden, 1994;
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Fernando, 1997; Kinyingi et al., 2020). However, gender-focused
transport studies remain limited and less conclusive in less
developed countries.

Walking, the most fundamental and oldest transport mode,
is integral to nearly all trips. Despite its importance, serious
attention to walking only emerged in recent decades. European
cities have generally supported walking better than regions
like North America and Australia. Yet, during the car-focused
planning of the 1950s and 1960s, even European pedestrians
were largely neglected (Buehler et al, 2017). Goel et al
(2023) argue that walking and cycling should be integrated
into daily life as essential physical activities. Active travel
is linked to Heightened physical activity (Roth et al, 2012;
Sahlqvist et al, 2012), which significantly reduces all-cause
mortality and the risks of chronic illnesses, such as cardiovascular
disease, diabetes, and cancer (Bull et al., 2025; Warburton and
Bredin, 2017). Promoting active travel is therefore critical to
public health.

Motherwell (Motherwell, 2018) observes that efforts to build
inclusive cities have stalled, and women still face numerous
travel-related barriers. The COVID-19 pandemic highlighted the
potential of reducing motorized travel to improve urban quality
(Goenaga et al,, 2021; Albayati et al., 2021; Liu and Stern, 2021;
Wang and Li, 2021; Aderib et al., 2025), while also exposing
planning flaws—such as inadequate walking infrastructure, lack
of local services, and difficulty accessing areas without a car,
especially when public transport is unsafe or unavailable. These
issues call for more sustainable, equitable, inclusive, and safe
mobility systems.

Though women understand the benefits of active travel,
inclusivity demands a planning shift that involves all genders from
the outset. Haynes et al. (2019) show growing evidence of gender
differences in commute lengths, trip purposes, mode choices, and
how life events—like childbirth—affect mobility differently. The
focus must move from expecting women to adapt, to embedding
gender analysis into transport policy and planning. While walking
has been extensively studied in developed nations, it is under-
researched in developing countries like South Africa. Furthermore,
gender disparities in active mobility remain inadequately addressed
in many developing regions, where women are among the most
vulnerable populations.

Hence, this study fills that gap by examining gender
variation in the use of active mobility. This approach should
consider the evidence and lived experiences of women who
have been found to be fundamentally deprived from achieving
basic life goals compared to the male counterparts due to
the differences in their socio-economic status and family
commitment, such as childbearing, among others, which impact
their mobility. Given the varying degrees of gender inequality
across different countries, This study contributes to existing
research by isolating variation in factors influencing active trave
by gender, as well as identifying difficulties being faced by
women in utilizing active mobility which has been found to
be of great importance to health and wellbeing of individuals
in the society. Based on this, we aimed to assess the progress
made toward gender equality in active travel, with an emphasis
on the experiences of women who cycle and walk in the urban
context of Johannesburg, South Africa.
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1.1 Literature review

1.1.1 General overview of active travel

In the past decade, urban planning has shifted toward
compact, integrated, and pedestrian-friendly neighbourhoods,
promoting healthier, inclusive communities through improved
active transportation networks. Pentikainen (2013) and Aderibigbe
and Gumbo (2023) emphasize the vital role of these networks in
advancing public health, safety, social cohesion, econo3) mic vitality,
and environmental sustainability.

Active transport directly supports health. Suburbanisation
and car-centric infrastructure negatively affect wellbeing.
Transport Canada (2011) reports that 60% of Canadian adults

and 26% of youth are overweight or obese. Promoting
walking and cycling boosts physical activity, helping
reduce obesity and diabetes. Socially, active travel improves
mental health by encouraging interaction and reducing
isolation (Ontario Professional Planning Institute OPPI, 2012),
fostering stronger community ties beyond car use.

Safety is  another  benefit. =~ Well-designed  urban
areas reduce pedestrian and cyclist injuries, especially
for vulnerable groups like children and the elderly
(Ontario Professional Planning Institute OPPI, 2012).

Environmentally, active transport lowers greenhouse gas emissions.
Short car trips, where emissions are highest at start-up, can be
replaced with walking or cycling (Transport Canada, 2011).

These networks are inclusive, supporting people regardless
of age, health, or income (Aldred et al, 2017). Yet, Aderibigbe
and Gumbo (2024) note that in developing countries, built
environments often limit accessibility, diminishing quality of life.
Gender disparities in active mobility persist, with women citing fear,
crime, and inadequate pedestrian facilities such as sidewalks, rest
points, shade areas among other factors as major barriers. Studies by
Aboyeji and Aguda (2024), Roulet et al. (2024), and McHenry et al.
(2023) confirm active mobility’s role in enhancing societal wellbeing.
Therefore, there is an urgent need for transport infrastructure that
supports women’s mobility, particularly in active travel.

1.1.2 Gender and transport

Women tend to be more cautious about traffic risks, contributing
to gender differences in active travel uptake (Aldred et al,
2017; Garrard et al., 2008). Cultural norms, safety concerns, and
fears of sexual harassment discourage many from using certain
transport modes or travelling at particular times (Igbal et al., 2020;
Phadke, 2013). Gekoski et al. (2017) found that women often feel
unsafe while walking, cycling, or using public transport, making
active travel less accessible.

Goel et al. (2021), studying 19 global cities, reported that
women walk and use public transport more than men but cycle
less. Regional differences in gendered mobility are also evident.
Althof et al. (2020), using mobile data from 100 countries, revealed
high walking inequality in Qatar, Saudi Arabia, and Malaysia, while
Sweden, Ukraine, and Russia showed the least disparity. Studies by
Haynes et al. (2019), and Aderibigbe and Gumbo (2023) identified
factors such as urban design, infrstaructural provision, trip purpose,
travel time among others as a major cause of regional disparity in
the effective utilization of non-motorised travel in cities of both
developed and developing countries. For instance, the level of
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infrastructural provision to support active mobility in developed
countries can not be compared to the developing countries as
most of these transport infrastrutures are either inadequate or
unavailable in most of the developing countries like South Africa.
Addressing gender gaps in physical activity can boost public health
by increasing women’s mobility. Deike (2002) noted gendered
transport preferences, with many women depending on walking.
In Dhaka and Lima, walking rates were similar across genders, but
women walked 52% more in Pune, 61% more in Bamako, and twice
as much in Ashgabat. In Bamako, 87% of women lacked private
transport, compared to 57% of men. Deike (2002) highlighted:

« Women are more likely than men to depend solely on walking.
« Public transport use is higher among women.

« Women have less access to motorised vehicles.

« Bicycle and intermediate transport use is lower among women.

In urban Africa, cycling remains largely inaccessible to women
due to cultural norms, safety risks, and poor infrastructure. Though
bikes are widely available in Pune (Deike, 2002), only 2% of female
trips are by bicycle, compared to 12% for men (Astrop, 1998). In
contrast, China and Vietnam show near-equal cycling rates between
genders. In Vietnam, rising motorcycle ownership has led to over
50% of womens trips by bike, compared to 38% for men (Godard
and Cusset, 1996).

In South Africa, GIZ (2021) found that pedestrians often walk
15 minto over an hour to reach bus stations. About 31% walk
16-30 min, while 30.4% walk 31-60 min to the nearest train station.
Safety remains a major issue—over 30% are dissatisfied with walking
route security, and 70%-80% of households report concerns about
walking to public transport.

Despite women forming a significant share of South Africa’s
population, transport infrastructure often prioritises male mobility
needs (GIZ, 2021). Women make shorter trips, mostly during
off-peak hours, and prioritise household tasks, leading to greater
reliance on active travel. Factors such as age, distance, cost, and
transport infrastructure—including sidewalks, cycle paths, and
street lighting—affect active mobility use (Jennings et al., 2020;
Olojede et al., 2017). Safety concerns, employment levels, and
cultural constraints further shape women’s active travel choices
(Goel et al,, 2023). In Johannesburg, walking and cycling occur
year-round, though cycling is mainly recreational. Strava Metro
(2023) recorded 10,931 cycling trips in October 2022 and 8,345 in
October 2023. Similarly, most walking trips were leisure-oriented,
with 444,133 in 2022 and 418,144 in 2023—suggesting that residents
view active mobility more as recreation than daily transport.

Data from Statistics South Africa (2021) (see Figure 1; Table 1)
show that active mobility use is low among adults, both male and
female, compared to youths. A majority of learners (55.9%-72.8%)
in grades 1-12 across urban and rural households use active travel,
with males more likely to walk for school trips. In contrast, only 4.8%
and 3.0% of adult Black Africans walk for transport, indicating age
as a key factor in active mobility use.

Overall, mobility patterns show clear gender disparities. Women
tend to differ from men in trip purpose, travel distance, and
mode choice (Alessandretti et al., 2020; Gauvin et al., 2020;
Garrard et al., 2008; Law, 2002; Ravensbergen et al., 2019), largely
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due to childcare and domestic roles linked to employment inequality
(Kwan, 2000; Peters, 2011). Greater concern over traffic risks
(Aldred et al., 2017; Garrard et al., 2008), along with cultural norms,
gender roles, and fears of harassment (Igbal et al., 2020; Phadke,
2013), further limit women’s mobility choices.

As seen in Figure 1; Table 1, and contrary to study by Deike
(2002) where women utilized the non motorised transport (walking)
more, the case is different for women in Johannesburg, South Africa.
This further explains the regional differences in the use of active
mobility across regions. For instance, result of the study as evidenced
and revealed in Figures 1, 2 showed that men utilized active mobility
(walking) more than their female counterparts in South Africa,
which is quite different from the study conducted by Deike (2002)
in Pune and Bamako. Hence, the issue of regional differences in the
use of active mobility varies across zones based on the design of the
environment, availability of infrastructures among other factors.

2 Materials and methods

The study utilised primary data from an online survey conducted
via Google Forms using random sampling. The survey was
shared on Facebook, WhatsApp, and institutional emails to reach
Johannesburg residents. Designed in line with previous research
(Aderib et al, 2025; Lee et al., 2021), the survey yielded 425
completed questionnaires for analysis.

The data covered socio-demographics, travel characteristics,
and gender-based factors influencing active mobility. Section 1
gathered socio-economic details, including gender, age, education,
income, and marital status. Section 2 focused on travel data such
as trip frequency, travel purposes (work, shopping, healthcare,
recreation), duration, transport modes, and expenses. The final
section examined factors affecting active mobility use.

The sample size was determined wusing the Taro
Yamane (see Equation 1), suitable for finite populations with a known

size. The formula used for sample size calculation is as follows:
n= N (1)
1+N(e)?

where

n: Required sample size,

N: Total population (5,782,747), and

e: Margin of error (MoE): 5% or 0.05 (This is due to the 95%
confidence level which explains the true proportion of active
mobility users by gender. This is expected to be the true
population of value, hence its adoption)

A report published by Statistics South Africa in 2022, and cited
by the World Population Review (World Population Review, 2022),
estimated Johannesburg’s population at 5,782,747 in the year 2020.
Using this population figure, a sample size of 400 was derived. The
calculation process is presented below:
_ 5,782,747
1 + 5782747 X(0.05)?
5782747
14457.87

=399.9

n =400
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FIGURE 1

Gender Difference in Transport Mode for the young adults (Grade 1-12) in South Africa. Source: NHTS 2020 Adapted from Statistics South Africa, (2021).

TABLE 1 Gender difference in Transport Mode for Adults in South Africa.

Main mode of transport Black africans Coloured Indian/Asian ’ White
Female Male

Train 1.0 0.7 15 1.0 0.0 0.0 0.6 0.2
Bus 7.8 9.1 55 6.6 3.0 05 11 15
Taxi 48.9 57.3 15.9 20.2 10.6 4.0 15 1.2
Car Driver 222 7.4 443 143 62.9 31.0 77.6 382
Car Passenger 13.6 20.8 27.8 52.0 12.6 53.5 14.3 53.2
Walk All the Way 4.8 3.0 27 2.0 0.0 0.0 0.1 0.0
Other 1.7 1.8 23 3.9 10.8 11.0 48 5.8

Source: NHTS, 2020.
Adapted from Statistics South Africa, (2021).

2.1 Model specifications

The research data was coded and analyzed using the Statistical
Package for Social Sciences (SPSS) percentages and the Relative
Importance Index (RII) was utilized to evaluate the impact of
various factors influencing the decision to walk or refrain from
walking. Participants rated the significance of each factor on a Likert
Scale ranging from 1 (Very Low) to 5 (Very High). These ratings
were subsequently converted into (See Equation 2) for each factor,
calculated using the following formula:

W
RIl= —— )

Frontiers in Built Environment

W represents the weight (i = 1-5, with 5 highest) assigned
by respondents, and N is the total number of respondents. A
higher Relative Importance Index (RII) indicates greater influence
on respondents’ vulnerability. Factors were ranked by RII to assess
their perceived importance in influencing active travel decisions.
The RII reflects the mean importance of each factor in the study.

The Relative Importance Index (RII) results were confirmed
using binomial logistic regression, which models commuting
patterns by assessing respondents’ mode choices based on utility
maximization theory (Hensher and Johnson, 2018). To validate
Likert scale findings and examine factors influencing shifts toward
active travel, a binary logistic regression model was applied.This
model allows us to analyse the relationship between independent

frontiersin.org


https://doi.org/10.3389/fbuil.2025.1603221
https://www.frontiersin.org/journals/built-environment
https://www.frontiersin.org

Aderibigbe and Gumbo

FIGURE 2
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Socio-economic characteristics of respondents by gender. Source: Author's Field survey.

variables and the probability of the event of interest (Y = 1), as
expressed in Equation 3. This model is also appropriate for our
study as our research question focusses on a binary outcome such
as walking/cycling.

Equation 4 calculates the probability (Pr) of the event of interest
based on the independent variable (x). Additionally, Equation 4
determines the value of x in terms of the coefficients (pn)
corresponding to the independent variables.

N 1
PAY=1)= 3
where
x = p0+BI(x1)+p2(x2) +- - - +Pn(xn) (4)

2.2 Assigning variable codes

A binary logistic regression model was employed to analyse
the factors influencing the shift in transportation modes towards
active travel. The quantitative questionnaire utilised in the study
collected data on the dependent and ten independent variables,
which were utilised to construct the binary logistic model. Among
these variables, the dependent variable of the model was “Gender
representing the prediction of future travel behaviour based on
gender towards the adoption of active mobility. It had two possible
Sustainability 1 (female) and 0 (male). The other ten variables served
as independent variables in the model. These independent variables
comprised a range of types such as age and travel cost, car ownership,
safety, travel distance, pedestrian facilities among others. To facilitate
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the analysis, each variable was coded with specific values, and their
definitions are outlined in Table 2.

3 Results

3.1 Socio-Economic Characteristics of
Respondents

Survey data on residents’ socio-economic profile (see Figure 2)
includes age, marital status, education, income, occupation,
and car ownership. Most women (52%) are aged 31-40, while
most men (55%) are 41-50. Few respondents were 61-70 (7%
men, 10% women), likely due to retirement and limited online
participation.

Men are generally more educated, with 61% holding
postgraduate degrees compared to 35% of women. Government
employment is higher among men (55%) than women (45%),
reflecting a gender gap in public sector jobs. This also affects
income: 65% of men earn over R50,000 monthly, while 65%
of women earn between R20,000 and R30,000. This is because
majority of women in the study who are not employed with the
government engage in buyng and selling activities which does
not yield high income compared to their male counterparts in
government owned businesses or organisations. Car ownership
further illustrates socio-economic disparities: 72% of men have
access to a car compared to 45% of women, indicating greater
automobile dependency among men. Moreover, while 45% of
women have at least one vehicle in their household, 50% do not
have any access to a vehicle.
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TABLE 2 Data types and Variables description.

Variables Data types and description
Gender Male, Female
Age Age in Years

Marital status Are you married, single, divorced

Income Monthly Income earned by

respondent

Occupation What is the nature of your Job e.g.,

Farming, Civil servant

Education What is your highest level of

education? Primary school,
Secondary/High School/or Tertiary
education

Cars in the Household How many cars do you have in your

family/househhousehold

Trip Frequency What is the average number of daily

round trips (completed)

Transport Mode What is your dominant mode of

transport for making trips

Trip purpose What trip do you make more often on

a daily basis? E.g., shopping e.g., trips
to commercial activities such as
grocery shopping etc., Work trips:
Trips to office or job related trips,
School Trips: Trip f

Travel Cost What is the av Average cost you spend

on your trip (ZAR)

Factors influencing active mobility use = What are the major factors you

consider in using active travel,.g travel
cost, age, income level, safety among
others

Source: Author’s Field Work.

3.2 Travel characteristics of household

Over time, women display distinct travel patterns from men
in mode choice, trip purpose, timing, distance, routes, and trip
chaining, highlighting the importance of gender-based travel
analysis. Our study shows women make more trips—65% take two
round trips daily—while 58% of men make one, challenging the
notion that men travel more.

Travel distances also differ: 53.5% of women travel about 1 km,
while 58.2% of men cover 2-3 km. Only 27.6% of women travel that
far. In terms of mode, 65% of women use active mobility (walking
or cycling) versus 28.7% of men, with women more likely to walk
for all trips. Furthermore, 48% of women spend about 30 min on
active mobility, compared to 22% of men. This may be due to the
fact that women in our study do not make long distance trips
compared to their male counterparts.

Frontiers in Built Environment

06

10.3389/fbuil.2025.1603221

The value of VIF is 1< VIF <5; (see Table 3); it specifies that the
variables are moderately correlated to each other. The small values
of VIF corresponding to the variables show that there is no problem
of collinearity. A condition index greater than 5 denotes a probable
problem of multicollinearity. The higher condition index is 7.102
but the variance proportions of variables are not associated with this
value. This shows there is no evidence of collinearity among majority
of the variables as majority of the socio-economic variables such as
income, age, car ownership which have often been found to have or
suspect multicollinearity does not exist in our work.

3.3 Mode choice pattern of respondents

3.3.1 Importance of factors that affect mode
choice of respondents

This section analyses key factors influencing active travel
mode choice, ranked in Table 4. Ten factors, drawn from prior
studies (Deike, 2002; GIZ, 2021), were assessed using Likert
scales and binomial logistic regression to evaluate the impact of
individual, household, and trip-related attributes on non-motorised
transport adoption.

Table 4 reveals notable gender differences. Safety from crime
was the top concern for both genders (indices: 0.974 for men,
0.983 for women). For men, income ranked second; for women,
inadequate public transport was more influential. This reflects
women’s greater reliance on active travel and vulnerability to poor,
unregulated transport systems. Men, mostly private vehicle users,
rated public transport lower (6th). The reason for income ranking
(2nd place) is not far fetched as most men consider a high income
as a way of owning their private vehciles which may discourage
them from utilizing active mobility. Likewise, women ranked poor
public transport condition (2nd place) due to the fact that the
nature of public transport operation in the study area is not reliable,
convenient, hence, discouraging its use and promoting the use of
active mobility.

3.4 Binomial logistics regression (BNL)
result for factors influencing the use of
active mobility by gender

The Binomial Logistic Regression (BNL) model examines factors
influencing user behaviour changes towards AM in the study area.
It analyses the relationship between independent variables and
the probability of the event of interest. Negative coefficients (see
Table 5) indicate a lower likelihood of the response category than
the reference, while positive coefficients suggest a higher likelihood.
The dependent variable is gender (Female (Rosenbloom et al,
1993), Male [0]), with independent variables including travel risk,
income, private car usage, health benefits, travel time, travel distance,
pedestrian facilities, age, safety, and public transport—factors
affecting respondents’ propensity for active mobility (walking
or cycling).

Model equations and parameter estimates reveal key influences
on women’s active mobility compared to men. Negative coeflicients
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TABLE 3 Collinearity Test for the relationship between the use of non-motorised transport and some independent variables.

Variables Standardized coefficient Tolerance VIF Significant level
Constant 2.365 0.01
Income level -1.041 -1.125 0.112 1.543 0.07
Age -0.241 —-0.871 0.123 2.103 0.02
Travel time -2.013 —2.341 0.109 1.894 0.00
Travel distance —-0.865 -0.912 0.251 3.412 0.23
Car Ownership -1.263 -3.102 0.657 1.642 0.34
Safety 3.213 3.561 0.682 7.102 0.51
Public Transport 1.345 2.341 0.510 5.367 0.02
Healthy living 2.012 3.412 0.723 2.801 0.00
Accident cases -1.872 -2.104 0.432 3.102 0.01

Note: VIF, Variance Inflation Factor. Significant at the 0.05 level.
Source: Author’s Field Survey.

TABLE 4 RIl index table for factors influencing the decision to use active mode.

S/N Factors \| AN SW RII Rank

Male ‘ Female Male Female ‘ Male Female Male Female Male Female

1 Travel risk 250 175 1250 875 1078 798 0.862 0.912 7 8
such as Road
crashes
2 Access to 267 158 1335 790 1145 698 0.857 0.883 8 10
Private Car
3 Income Level 213 212 1065 1060 1023 995 0.960 0.938 2 5
4 Healthy 103 189 515 945 418 879 0.811 0.930 9 6
Living
5 Availability of 215 208 1075 1040 987 1007 0.918 0.968 3 3
pedestrian
facilities
6 Travel time 226 199 1130 995 1002 923 0.886 0.927 5 7
7 Travel 245 180 1225 900 1103 808 0.900 0.897 4 9
Distance
8 Safety and 142 283 710 1415 692 1392 0.974 0.983 1 1
security from
crime
9 Age 251 174 1255 870 980 820 0.781 0.942 10 4
10 Poor Public 231 194 1155 970 1005 945 0.870 0.974 6 2
Transport

Source: Author’s Field Survey/SPSS, Computation 202.
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TABLE 5 Model development (parameter estimates) for active travel use of respondents.

Mode B Std. Error Wald Sig ‘ Exp
Intercept 1.201 0.425 1.972 0.000 2.105

Travel Risk -0.923 0.084 0.715 0.050 1.945

Private Car —-0.451 0.131 0.302 0.001 0.326
Female Income —-0.341 0.982 0.206 0.002 0.021
Health Benefit 0.578 0.341 0.674 0.501 0.302
Pedestrian Facilities 0.613 0.524 0.513 0.002 0.412
Travel Time -1.078 0.981 1213 0.000 1.562

Travel Distance -1.415 1.231 1.314 0.231 1.205

Age (18-30 years) 2.205 1.956 1.267 0.521 2.102
31-50 years -0.879 0.712 0.834 %0.010 0.725

51-70 years 1.201 1.019 0.671 0.610 0.998
70-above 0.987 0.895 1.310 0.451 0.885
Safety/security 0.120 0.105 0.198 %0.010 0.095
Public transport condition -0.318 0.276 0.242 %0.001 1.016

Source: Author’s Fieldwork.Significant at the 0.05 level. N = 425. Reference Category: Male.
Notes: Pseudo R?: Cox and Snell: 0.767, Nagelkerke: 0.719, McFadden: 0.689.

for private car (—0.451), income (—0.341), travel time (-1.312),
age (—0.879), and public transport condition (-0.318) reduce
the likelihood of women adopting active mobility. The negative
coeflicients for private car, income, age among others for women
indicates that a unit decrease in such factors by —0.451 for private car,
—0.341 for income and —0.879 for age will potend a decrease in the
use of active mobility. This indicates that once income, accessibility
to private automibilies and age decreases for women, they tend to
utilize the active mode of transport more, hence, age, income level,
private vehicle ownership or accessibility plays a crucial factor in
the adoption of active travel. Women are also more likely to prefer
improved public transport over active mobility. Conversely, a unit
increase in pedestrian facilities (0.613) and safety (0.120) enhances
the likelihood of women adopting active mobility. Hence, pedestrian
facilities such as rest point, shade areas, cycle paths, sidewalks
oftentime encourages prople to utilize active mobility, thus, proper
provisions should be made for its provision and availability. All
these facilities also serves as a way of promoting the safety of active
mobility users by preventig or reducing the risk of accident during
trip making, as there will be little or no competiton between cars and
pedestrians while walking or cycling.

The model’s goodness of fit was evaluated using Nagelkerke
R Square, where values closer to 1 indicate better fit. Our logit
model, with significant variables from Table 5, had a Nagelkerke R
Square of 0.719 (p < 0.05), meaning about 71.9% of the variance in
travel behavior change towards active mobility is explained by these
variables. The significance (p < 0.05) confirms the model’s reliability
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and the meaningful impact of the independent variables. Thus, the
significant factors explain approximately 71.9% of women’s adoption
of active travel. This could better assist policymakers in ensuring
that these factors such as good pedestrian facilities, prioritization of
safety from crime or accident during the use of active travel should
be given special considerations while formulating transport or urban
design policies.

4 Discussion

Our study on gender differences in active mobility found
that more men were educated than women, consistent with
Evans et al. (2021), who highlight persistent lower education
levels for women globally. This is partly due to women’s greater
family duties in Africa, limiting postgraduate enrollment after
marriage. Employment disparities reflect Aderibigbe and Gumbo
(2022) findings of more men in government jobs. Income gaps
also mirror education and employment differences, as noted by
Van Dijk (2005), Ragnedda et al. (2019), Aderibigbe (2021), linking
socio-economic factors to the gendered digital divide. Women’s
preference for non-motorised transport aligns with Jennings et al.
(2020) and Aderibigbe and Gumbo (2024), who report women
often avoid motorised travel to save money and manage households.
This is evident in our findings where women earn lower income
compared to the male counterparts, which may further influence
the use of non-motorised travel by women compared to the male
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counterparts. Overall, gender disparities in education, employment,
income, and car ownership are evident.

Our findings on trip frequency differ from Best and Lanzendorf
(2005), Boarnet and Sarmiento (1998), and Ng and Acker (2018),
who found men make more trips in developed countries. In contrast,
in developing cities like Johannesburg, women make more trips due
to school runs and shopping. Levy (2013) observed similar patterns
in Hanoi, where women’s trip chaining and off-peak travel increase
trip frequency. Ng and Acker (2018) also linked shorter female
commutes to trip chaining. Our results on active mobility support
Goel et al. (2023) and Ko et al. (2019), showing women walk more
and use active mobility for short trips, relying on public transport
for longer journeys.
identified safety and
significant factors influencing active mobility use, particularly

Women security as the most
in developing cities like Johannesburg, where crime is a shared
concern for both genders. Prior studies (Haynes et al, 2019;
Ontario Professional Planning Institute OPPI, 2012; Jennings et al.,
20205 Oliveira and Lima, 2023; Carriel et al., 2022) also highlight
safety as a key issue in active travel as this discourages its use or
adoption, particularly, when they are either being attacked on the
road or when they are prone to accidents from vehicles during
active mobility. Men, who mostly use private vehicles, ranked public
transport conditions lower (6th position), reinforcing findings by
Fasina et al. (2020) and Aderibigbe et al. (2024) that poor public
transport in Johannesburg and Nigeria pushes commuters towards
active travel or private cars. Our findings challenge Potoglou and
Arslangulova (2017) on the impact of travel distance in active
mobility, as women ranked it 9th, compared to 4th for men, likely
due to their shorter trips reducing reliance on motorised transport.
The study of Potoglou and Arslangulova (2017) which noted that
women consider their trip distance, as long distance trips do not
encourage them to use non-motorised transport (walking/cycling),
however, our study challenges this assertion as women from our
study do not prirotize travel distance or give it a major consideration
as a significant factor in using active mobility. This may be as a
result of the short distance trips (less than or 1 km) that women
in johannesburg undertake compared to the men who often travel
longer distances (over 2 km), hence, may not have an adverse effect
on the adoption of active travel as a mode of transport. Although,
trip distance is often considered in the use of active travel as
identified by Aderibigbe and Gumbo (2024), this study contradicts
such assertion probably due to the age of women involved and
the precise location, as rural women who are elderly (60 years and
above) in the studies of Aderibigbe and Gumbo (2024), Aderib et al.
(2025) which asserted that older women who use active mobility
does that during long distance trips.

Factors such as safety, pedestrian facilities, travel time, private
vehicle availability, income level, and public transport conditions
significantly influence active mobility choices, supporting findings
by Haynes et al. (2019), Jennings et al. (2020), Oliveira and Lima
(2023), Carriel et al. (2022), and Meesit et al. (2023). To enhance
active mobility for women making shorter trips, rest areas along
pedestrian and bicycle paths, with tree shading, should be provided
to improve comfort and reduce fatigue during travel.
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5 Conclusion and recommendations

Current strategies to promote active living at the population
level are shifting from individual behavior interventions and
experimental research designs towards real-world natural
experiments that produce transferable evidence. These experiments
increasingly incorporate in-depth qualitative analyses to understand
the underlying factors that can drive changes and promote
active travel, which offers numerous benefits to individuals and
cities. This study examined the decision-making process and
adoption of active mobility with a focus on gender differences.
Our findings provide timely insights for stakeholders seeking
to implement policies that enhance active travel by addressing
gender-specific needs. We found that factors influencing mobility
and the use of non-motorized transport, such as safety, travel
time, availability of pedestrian facilities, and travel risks like
accidents, differ by gender. These variations significantly impact
the adoption of active mobility. Hence, any sustainable mobility
approach needs to retain womens current habits of walking,
through making the mode more attractive and safer. For instance,
understanding the impact of significant variables such as availability
of pedestrian facilities (sidewalks, cycle paths among others),
provision of a good public transport system which gives priority
to women can better influence the utilization and adoption of
active travel. Moreso, women often gives consideration to walking
distance against their male counterparts because most women
often make trips with children and earn lower than the men
which may not give them the luxury of owning or utilizing
private vehicles.

Therefore, it is crucial for Governments and stakeholders
must consider gender differences in travel behavior when shaping
policies. This includes promoting green spaces with rest points, cycle
paths, and shade for active mobility users to rest and socialize.
Additionally, enforcing safety measures like mandatory helmet use
for cyclists is essential to reduce fatalities from accidents during
active mobility.

6 Limitations and agenda for future
research

This study is limited to gender variation in the use of active
mobility within a developing country context, characterized by
distinct socio-economic factors and limited investment in active
infrastructure compared to developed countries. Future research
could include additional variables, such as socio-psychological
factors like feelings of prestige, influencing active mobility use.
Comparative studies examining disparities in active travel between
developed and developing nations are also recommended. Future
research should also consider non-internet users who may be active
mobility users, as our study relied on google forms which can
only be addressed by internet users. Additionally, this study did
not address the specific gender issues which can encourage the
promotion of active mobility such as provision of bike as a prize
or gift to women to support and encourage cycling activities, hence
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future studies could look into this as a way of promoting the use of
active mobility among women.
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