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I. INTRODUCTION

The growth of a city, the preservation of
social cohesion, and the development of the
economy are all dependent on the existence of a
transportation infrastructure. Because Lagos is the
most populated city in Nigeria and a significant
commercial hub, the city's public transport system is
particularly important for day-to-day life, as well as
for doing business and communicating with others.
As a consequence of increasing urbanisation and
population growth, there has been a notable rise in
the amount of pressure that has been put on the
infrastructure that is already in place. A number of
severe problems have arisen as a consequence of
this, including traffic congestion, a lack of
maintenance, and an inadequate integration of the
different modes of transportation. Despite the fact
that the city's water and road transportation systems
are both very important for the mobility of people
across the city, each of these systems has its own
unique set of problems that need to be resolved.
Road networks are often congested, have poor road
conditions, and are the result of bad planning. All of
these factors lead to longer travel times and greater
levels of pollution by increasing the quantity of
pollutants that are released into the environment.
However, despite the fact that water transportation
has the ability to reduce the amount of traffic
congestion, it is not used as often as it might be
owing to inefficiencies in the infrastructure and
rules. The method in which different modes of
transportation interact with one another has a
considerable consequence on the degree to which
commuters are happy with the level of security,
cost-effectiveness, environmental sustainability, and
general happiness that they experience. Because
Lagos is growing at a fast pace, it is vital to have a
comprehensive grasp of the benefits and drawbacks
of the city's water and road transport systems in
order to build long-term solutions that will make it
easier to travel about the city. This will allow for the
development of solutions that will make it easier to
live in Lagos. In order to give strategic suggestions
for enhancing the efficiency of urban transport
frameworks, the goal of this study is to analyse the
effect that these systems have on commuters. With

this information, we will be able to make
recommendations.

Background of the Study

The study's framework examines the
conditions in Lagos, Nigeria, to illustrate the
significance of transit infrastructure for economic
development, social cohesion, and urban
advancement. This is particularly true for what's
happening in Lagos. Lagos, Nigeria's largest
metropolis and commercial center, is an excellent
illustration of the challenges that emerging nations'
cities confront when they expand too rapidly. Lagos,
Nigeria has more people living in a square mile than
any other metropolis. Land and water are equally
vital for getting around. You need both of these
items to go through your everyday life, but they
both have flaws that make them less helpful and
harder to keep up with over time.

A number of complicated water and land
networks in Lagos enable people travel about every
day. The predominant mode of transportation in
Lagos is through the waterways. A study conducted
by Adewumi and Oladipo in 2020 revealed that the
road transport system comprises an extensive
network of highways and municipal roads.
However, it continues to face challenges such as
excessive congestion, insufficient upkeep, and
suboptimal design. Ogunleye et al. (2021) contend
that water transport continues to be an
underexploited alternative due to limitations in
infrastructure and challenges related to regulatory
adherence. Because of the interplay between these
systems, which has a significant effect on
commuters, efficiency, safety, cost, and
environmental sustainability are all significantly
influenced. Commuters are also significantly
impacted.

The Lagos road transport system is typified
by a wide network of highways, arterial roads, and
local streets that are designed to permit transit
within the metropolitan region. These roads are
meant to facilitate mobility inside the city. In
contrast, this network is under a significant amount
of strain as a consequence of the rapid growth of the
population, the expansion of metropolitan areas, and
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the weaknesses in the infrastructure. According to
Akinpelu and Oladipo (2019), congestion is a
pervasive problem that arises as a result of bad
design, limited road capacity, poor maintenance, and
an increase in the number of people who own
automobiles. These factors all contribute to the
problem. According to Ogunleye et al. (2021), the
administration of Lagos State has made a variety of
different attempts in order to find solutions to
address these challenges. The Bus Rapid Transit
(BRT) system and road expansion projects are two
examples of these schemes that are currently being
implemented. On the other hand, the execution of
these projects has not resulted in a total alleviation
of congestion or an improvement in the flow of
traffic in general.

Using water transport in Lagos is a
different method to get about that might help ease
traffic on the roads. The city's waterways contain
important passages that link to the port of Apapa
and other important areas along the Lagos Lagoon
and the Atlantic Ocean. There are many additional
noteworthy places along these rivers. Because Lagos
lies near a lot of bodies of water, water
transportation has been an important part of the
city's growth since it was first built. Even though
this is the case, water transportation is still not used
as much as it might be. Some of the reasons for this
underutilisation are problems with infrastructure,
like not having enough docking facilities and boats
that are out of date, not having enough rules, safety
concerns, and not being well-connected to other
forms of transportation (Ogunleye et al., 2021;
Adewumi & Oladipo, 2020). These are just a few of
the issues that lead to this underutilisation. Recent
studies have shown that improving the infrastructure
of water transport might significantly reduce the
length of time it takes commuters to go to port areas
or across water routes inside Lagos (Adelekan et al.,
2020). This could be possible if the infrastructure of
water transport is improved.To establish a seamless
foundation for urban travel, it is essential for the
water and road systems to engage in a harmonious
interaction. Currently, these systems function
largely in isolation, lacking significant coordination
or integration in their operations. Oladipo and
Akinpelu's (2020) study shows that this detached
attitude causes problems including longer wait times
for multimodal transfers, unexpected schedules, and
logistical issues, all of which make the trip less
enjoyable for passengers. A unified transport system
that integrates both water and land modes may
improve mobility in many ways. One way to do this
is to provide commuters flexible alternatives that

meet their needs while also reducing traffic on the
roads.

Environmental sustainability is becoming
more important at this time, thus we need to think
carefully about it as Lagos's transport operations
grow. Because of the high levels of automobile
emissions and the severe traffic congestion, Egbue
and Longhurst (2018) state that road transport is a
significant contributor to air pollution. This is
because cars and trucks are a big source of
pollution. If done well, with cleaner vessels and the
right routes, water transportation is a better option
for the environment than other kinds of
transportation. Even if this is the case, it is still hard
to find environmental advantages since there is not
enough strategic planning and investment in
infrastructure that is meant to protect sustainable
practices.

Recent events suggest that policymakers
are becoming more aware of the challenges that
come with these types of circumstances. The Lagos
State Transport Master Plan, as stated by the Lagos
State Ministry of Transportation (2019), lays a
significant amount of stress on multi-modal
integration as a basic method for the purpose of
establishing sustainable urban transport alternatives
among the various modes of transportation.
However, problems with implementation continue
to exist because of a lack of money, the fact that
different bodies are responsible for different types of
transport, and the fact that the population is growing
too quickly for infrastructure to keep up (Oladipo &
Akinpelu, 2020).In conclusion, an examination of
the historical evolution of Lagos's transit system
reveals a multifaceted environment that is
characterised by a plethora of obstacles and
substantial opportunities. It is possible to improve
the experiences of people and meet environmental
sustainability goals at the same time by making
smart investments that fix infrastructure problems in
water and road networks and encourage the merging
of these systems. This is possible because transport
networks are coming together. The number of
people living in cities is steadily rising in Lagos and
other megacities in Nigeria and across Africa (UN-
Habitat, 2018). So, in order to achieve steady
growth, it is necessary to build a transportation
system that can handle problems.

Research Aim and Objectives

The primary aim is to critically analyze the impact
of water and road transport systems on commuters
in Lagos. The objectives of the study therefore
include:
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1. To evaluate the current state of water and
road transport infrastructure in Lagos.

2. To assess commuter satisfaction levels with
both modes.

3. To identify challenges faced by commuters
in utilizing these transport modes.

4. To explore potential improvements for
integrated water-road transportation.

5. To recommend policy measures for
sustainable urban mobility.

Research Questions

1. What is the current condition of water and
road transport systems in Lagos?

2. How do these systems affect commuter
experiences?

3. What are the main challenges faced by
commuters using these modes?

4. How can integration between water and
road transport be improved?

5. What policies can enhance transportation
efficiency in Lagos?

Research Hypotheses
1. H1: There is a significant relationship
between  transportation  infrastructure
quality and commuter satisfaction in
Lagos.

2. H2: Integration of water and road transport
systems improves overall commuter
efficiency.

3. H3: Challenges such as congestion and
infrastructural deficits negatively impact
commuter experiences.

Statement of the Problem

People in Lagos have a hard time getting
about because of the complicated mix of bad roads,
more people moving to cities, and not enough
utilisation of different types of transportation. The
National Bureau of Statistics says that Lagos is
Nigeria's economic hub and that its population rises
by around 3% per year. This causes more people
want to use transportation. The infrastructure has
not been able to keep up with the growing
population, which has led to traffic congestion,
longer travel times, greater transportation costs, and
harm to the environment (Adewumi & Oladipo,
2020). Road networks often encounter issues such
as inadequate maintenance, poor design, and
insufficient capacity for users (Ogunleye et al.,
2021). This is annoying for individuals who are
travelling and bad for the economy since it wastes
time and petrol (Egbue et al., 2019).

Even while water transit in Lagos might
help with traffic, it is still not being exploited to its
full potential. Rivers are crucial for the Apapa port
and the area surrounding it. But it has been hard to
operate them correctly since the government has had
issues, there aren't enough docking facilities, and
there are just a few ships (Ogunleye et al., 2021).
There aren't enough water transport operators for
those who want to travel different routes. Water
transportation is even less useful because of safety
problems  including  boat  accidents and
environmental concerns (Akinpelu & Oladipo,
2019).

The fact that the water and road systems
don't talk to each other enough makes things worse.
Each way shouldn't have a different plan, ticket, or
help with putting things up. People who are
travelling have to change routes because they don't
have a good link or up-to-date information. This is
painful, expensive, and takes a lot of time. If cities
don't have any concepts that work with more than
one kind of transportation, they can't make traffic
flow better.

People often do not follow the rules of
transportation appropriately, or the rules don't apply
anymore. Uber and Lyft services that are not
approved or controlled are less safe and less
efficient (Egbue et al., 2019). It is harder for
sustainable growth to happen because it's not clear
what the rules are for water and how people should
get around towns. Some of the difficulties include
unhappy customers, delays, greater transportation
expenses, pollution from road fumes, and safety
concerns. According to Akinpelu and Oladipo
(2019), individuals are less inclined to work and
spend when there are challenges. This makes their
lives worse and puts the Lagos economy at risk. To
make it simpler for people to go about, our
communities require improved amenities and better
utilisation of the connections between roads and
water.

Lagos's public services and amenities are
not good enough to keep up with the city's rising
population. To find long-term solutions for urban
mobility, we need to enhance infrastructures, amend
the legislation, make real-time management systems
better, and plan ahead. Lagos suffers from constant
traffic jams that hurt economic development, make
it unsafe for commuters, and make them
uncomfortable when there are no such programs.

Significance of the Study

This research may help scientists, city
planners, transportation authorities, and lawmakers
make it simpler for people to travel about Lagos and
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other cities that are developing quickly. The study
looks extensively at how integrating land and water
mobility may help alleviate issues and make it easier
for people to go around cities. To do this, we look at
how these two kinds of conveyance affect the
people who use them.

The study's findings may assist legislators in
determining ways to enhance travel. Abuewumi and
Oladipo (2020) and Ogunleye et al. (2021) believe
that traffic bottlenecks, poor roads, and not utilising
water transit sufficiently are some of the main
concerns with Lagos's infrastructure. If people
realised how vital it is, a lot of them would support
creating multimodal infrastructure. For instance,
they could try to make rivers better and roads wider
so that connections function better. These
restrictions are particularly essential since they
assist lower pollution from cars, travel time, and
expenses (Ojo et al., 2020).

This study shows how crucial it is to keep
people safe and healthy. Akinpelu and Oladipo
(2019) believe that traffic bottlenecks in Lagos
make life a lot worse for people by making them
more stressed, sick, and broke. Hear what others
have to say about travelling by land and sea.This
helps us think of innovative ways to improve
service, keep people safe, and save money. If
problems with infrastructure are fixed, it could be
easier to use water transportation. This might help
cut down on traffic at peak periods (Ogunleye et al.,
2021).

This study adds to the current research on
the problems that come with multimodal travel in
Nigeria's megacities. Previous research has
investigated distinct transport and infrastructure
difficulties independently (Adewumi & Oladipo,
2020; Ojo et al., 2020); nonetheless, there is little
comprehension regarding the effectiveness of
integrated systems inside Lagos's specific social and
economic milieu. The results of this study might
help compare other African communities who are
having the same problems.

Think about how your travel decisions
influence the environment. According to Ojo et al.
(2020), road transport is a significant source of
greenhouse gas emissions and air pollution in
Lagos. Investing in water transport provides people
another means to get around and benefits the
environment by lowering carbon footprints. The
research reveals that excellent integration may make
it simpler to shift modes of transport, which may
help cities grow in a manner that is healthy for the
environment.

The data might assist businesses decide
where to put their money in transit services. More
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private companies could choose to operate in the
water transport sector if the infrastructure is better
and the rules provide firms more reasons to do so.
This might also lead to new concepts for multimodal
ticketing systems (Ogunleye et al., 2021). Changes
like this might make the economy work better and
make it easier for people to get services.

In the end, problems with urban
transportation affect everyone in society. Efficient
transport systems make it easier for people to go to
school, the doctor, work and other social services.
These elements are essential for reducing poverty
and improving social fairness (Ojo et al., 2020).
This research promotes fair urban development by
illustrating strategies to improve transport systems
in Lagos.

Scope of the Study

The main goal of this study is to look at the
Lagos urban area. It is the center of government and
business in Nigeria. It is well known that the area
has a complex transportation system that includes
both water and car services. The review will look at
roads and rivers that help people and goods get to
the Apapa port, such as the busy Oshodi-Apapa
Motorway (Adewumi & Oladipo, 2020). Because
the city's infrastructure and weather change every
year, the study's goal is to find the best, most
convenient, and safest ways to get around.
Participants in the research will be working adults
who rely on various forms of public transport to go
to and from work and other essential destinations. It
will reveal the level of customer satisfaction, the
difficulties they have had, and the possible
connection points (Ogunleye et al., 2021). Some of
the disadvantages include the limited infrastructure
and the potential for technical difficulties in
collecting data from a variety of travel zones. Some
of them include that you can't get information in real
time. It will also look at how the rules and facilities
have changed since 2018 to make sure they are still
useful. This comprehensive approach aims to
provide a sustainable urban mobility strategy that
meets the transport requirements of Lagos (Eze et
al., 2022).

II. LITERATURE REVIEW

Introduction

Chapter Two takes a close look at all the
past studies that have been done on how to get
around towns by water and on land, focusing on
Lagos, Nigeria. This chapter examines current study
outcomes, identifies deficiencies, and enumerates
optimal strategies for fostering mixed urban
mobility, so facilitating theory development. If you
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want to discover what challenges and issues
locations like Lagos face when they expand swiftly,
you should read this review. People and
communities can't expand if there is too much trash
and inadequate infrastructure (Ojo et al., 2020). This
part's look at historical research on transport
services, customer satisfaction, and system
integration will aid with the next scientific
investigation. We can also learn how to make
transport systems that are good for the environment
operate in Lagos by looking at case studies and
research models from other places. This assessment
of the research not only places it in its appropriate
position, but it also highlights how crucial it is to
discover new solutions to cope with Lagos's fast
expansion and lack of infrastructure (Adewumi &
Oladipo, 2020). In the end, this literature review
guides the research method and adds to the
academic talk about the issues with moving around
in towns that are growing.

Theoretical Framework

The theoretical framework that supports this
research gives a complete picture of how
multimodal transport systems function, how people
move around cities, how to make transit more
environmentally friendly, how to build better
infrastructure, and how to make commuters happy.
These theories and models help us understand how
different types of transportation work together, how
infrastructure affects how people move about, and
how people's opinions affect transportation results.

Transportation Theories Relevant to Multimodal
Systems

When people study multimodal
transportation, they try to figure out how different
types of transportation affect and work with each
other. Most people agree that mixing different types
of travel is needed to make them work better and be
easier for people to use (Stopher & Greaves, 2007).
This idea is called "Intermodal Transportation
Theory." People don't think of boat and vehicle
transportation systems as being distinct from each
other. People perceive them as aspects of a broader
method to move about. To make sure that everyone
can move comfortably, it's essential to prepare
ahead and make sure that payment and construction
systems operate effectively together.

The thought of networks is also very
important. It shows that moving is like a network,
with nodes (places to go and come from) and lines
(ways to get there and back). Barabasi and Albert
(1990) say that this theory shows that the size and
strength of a system's transport networks determine

how well it works. Smart backups and links make
Lagos's train and water systems more stable and
better at what they do.

Models of Urban Mobility and Sustainable
Transportation

The Four-Step Model

Mobility models for cities try to figure out how
people choose to move around, what causes traffic
jams, and how people's needs for moving change
over time. The **Four-Step Model** has been used
before to improve city travel. You have to plan trips,
choose how to get there, and figure out the best way
to get there. This is, however, an old approach to
learn how changes to services in Lagos effect how
people get about.

Recently, kinds have been more aware of how
important it is to be eco-friendly. The European
Commission (2013) says that the Sustainable Urban
Mobility Plan (SUMP) promotes people to utilise
public transportation, walk, cycle, and use more
than one mode of transportation at the same time. It
supports making plans for transport that are good for
the environment. The goal is for Lagos to use water
travel more instead of cars, which pollute the
environment, so that the city can depend less on
cars.

Transport System Efficiency Model

The **Transport System Efficiency Model** is also
highly significant since it looks at factors like how
reliable travel times are, how much they cost, how
safe they are, and how they affect the environment.
These models work together to help make strategies
that will reduce traffic and pollution while also
making it simpler to move about.

Technology Acceptance Model (TAM)

In order to be most happy, theories that work for
creating infrastructure say that investments in actual
assets must match what people desire. The
**Technology Acceptance Model (TAM)** posits
that individuals would adopt novel modes of
transport if they see them as advantageous and user-
friendly (Davis, 1989). TAM's view of Lagos shows
that people will be happy with their trip if they think
that changes to ticket systems or real-time
information are useful.

Service Quality Model

Dependability, responsiveness, faith, sensitivity, and
the objects used to provide services are ranked by
the **Service Quality Model** (SERVQUAL).
According to Parasuraman et al. (1988), these
aspects have a substantial impact on the degree to
which individuals are satisfied with their selected
mode of transportation. When things like roads and
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water plans are taken care of, consumers get the
impression that the service they receive is improved.
In addition, the Infrastructure Theory suggests that it
is advisable to plan ahead and make preparations for
future spending on infrastructure in order to ensure
that these expenditures are able to satisfy both the
present and the future requirements. According to
Bannister (2008), in addition to focusing on physical
considerations, it is necessary to take into
consideration social and economic concerns while
constructing infrastructure that cannot only be used
by everyone but also has a long lifespan. Before any
modifications are made to Lagos, it is necessary to
solve the city's water and road safety issues, as well
as the traffic challenges that it is experiencing.
Through the incorporation of many parts of service
quality theories and social psychology, the
Commuter Satisfaction Theory endeavours to
provide light on the ways in which transport
passengers perceive their own transportation.
According to Cao et al. (2017), variables such as the
length of the journey, the cost, the level of comfort,
and the level of safety may have an effect on an
individual's overall satisfaction. If politicians are
aware of these concepts, they could be able to
implement reforms that would enhance various
modes of public transportation.

At the end of the day, these guidelines assist us in
better comprehending the difficulties associated
with moving about city of Lagos. Some ideas
regarding how to go about in cities stress the need of
controlling demand. Some individuals talk about the
need to connect systems, promote eco-friendly
choices, and make sure that investments are in line
with what people need. We can use them to
persuade people to think about how to improve the
current water-road system and make them happy.

3. Current State of Water and Road Transport
Infrastructure in Lagos (Objective 1)

The present status of Lagos's water and road
transport infrastructure is an important part of the
city's total transport system. It has a big impact on
economic activity, getting about in the city, and
regional growth. This part gives a full evaluation of
various systems, pointing out their pros and cons as
well as the areas that need immediate attention.

Overview of
Infrastructure

As the economic center of Nigeria, Lagos has a
complicated and wide-ranging transportation system
that includes roads, rivers, rail systems, and airports.
The city has a lot of roads, but they are backed up,
not well maintained, and not well planned

Lagos’s Transportation

(Adewumi & Oladipo, 2020). Because Lagos is on
the Atlantic coast and has many rivers, sea
transportation is very important. However, it is still
not grown as much as it could be (Ogunleye et al.,
2021). Utilising each of these options in conjunction
with one another is essential for achieving
sustainable urban mobility.

Evaluation of Road Networks: Concerns Regarding
Their Conditions, Capacity, Planning, and
Maintenance Conditions

Roadways that were constructed by the federal
government, state government, and municipal
government make up the road network in Lagos.
There has been a significant amount of money spent
on roads over the years; nevertheless, a significant
number of them are still in a terrible state due to the
fact that they are not maintained correctly and cities
are increasing at a rapid pace (Akinpelu & Oladipo,
2019). Potholes, uneven surfaces, and drainage
systems that do not function properly are all
common problems that cause damage to vehicles
and slow down traffic because of their presence. The
presence of capacity issues is readily apparent in
situations when there is a high volume of traffic,
such as during rush hour. The fact that there are a
large number of autos and that there are not a lot of
roads that are unique makes this situation much
more difficult (Adewumi & Oladipo, 2020).
Ineffective city planning contributes to the
escalation of these difficulties. There are a lot of
roadways that were not designed to handle the
volume of traffic that they see today or the pace at
which people are growing in different areas.
Inadequate strategic planning is the cause of traffic
congestion at strategically important crossroads as
well as difficulties in accessing distant locations.
Rather of being planned, the majority of
maintenance programs are reactive, which results in
essential components breaking earlier than expected.
Due to inefficiency on the part of the government
and a lack of resources, timely repairs and
enhancements are not possible.

Evaluation of Water Transport Infrastructure:
Facilities, Vessel Quality, Safety Standards

Apapa Port and Tin Can Island Port are two of the
ports that can be found in Lagos. There are also a lot
of boat stations all across the lagoon district. These
services are especially important for moving people
and objects. However, many port sites have old
equipment that makes them less effective (Ogunleye
et al., 2021). The quality of the boats used for
movement by water is very different. Some are new
and well-kept, while others are old and don't meet
safety standards (Adewumi & Oladipo, 2020).
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In the past, safety standards for water transportation
have not always been constant. There have been
reports of accidents involving ships capsized or not
following safety rules because of bad maintenance
(Ogunleye et al.,, 2021). Safety rules have been
worked on, but they are still not being followed well
because there are holes in the rules and not enough
people to keep an eye on things.

Another thing is that some parts of Lagos are easier
to get to by water than others. Others don't even
have the most basic things, like places to wait or
safety signs. Some boat stops have been fixed up
and have everything they need. This difference
makes people less sure of themselves, which makes
it harder for them to switch from driving to taking
the boat.

How far the water and road systems have come
in terms of development

When you look at how far Lagos's water and road
transport systems have come, it's clear that the roads
have gotten more investment in infrastructure, but
they still have a lot of problems with repair and
capacity (Akinpelu & Oladipo, 2019). On the other
hand, water transportation infrastructure is still not
very good, even though it is very important for
easing traffic on roads.Road networks are growing
increasingly crucial to the city's everyday business,
yet also have traffic challenges that make them less
functional. Water transport is a solid choice that
doesn't create as many traffic difficulties, but it can't
increase as quickly because of factors like ageing
ships and not enough port infrastructure (Ogunleye
et al., 2021).

If money is invested on modernising ships,
establishing new terminals, and ensuring sure safety
laws are followed, the water transport infrastructure
might make road networks far less busy in the
future. At the same time, strategic planning and
maintenance may make transit better by improving
road networks.

In the end, Lagos has made some progress in
making its transportation systems better for different
types of transportation, but there is still a lot of work
to be done to make them even better. To repair
issues now and help cities thrive in the future, we
need a fair way that puts sustainable development
principles first. One way to do this is to combine
multiple kinds of transit systems.

Commuter Satisfaction with Water and Road
Transport (Objective 2)

Factors Influencing Commuter Satisfaction in
Urban Transport

There are a lot of factors that might make
commuters happy or unhappy since city transport
systems are intricate and contain a lot of aspects.
Some important things to think about include how
safe and dependable the service is, how much it
costs, how pleasant it is, how simple it is to travel
there, and the overall quality of the facilities
(Cervero & Kockelman, 1997). Lagos's rapid
urbanisation has made these difficulties worse. This
frequently leads to traffic congestion, terrible roads,
and safety concerns that make people think less
favourably about the city (Ojo et al., 2020).
Socioeconomic characteristics, such as money and
work status, also impact how happy people are
during their commutes.

Find out what consumers think about the quality of
service and how they view it in Lagos.

Ojo et al. (2020) found that people who go to Lagos
consider that both water and road transport services
aren't always safe when it comes to quality and
being on time. Their survey showed that individuals
think the service is bad when the vehicle is dirty, the
personnel is rude, or the wait is too long. Ogunleye
et al. (2021) also suggest that how secure and
comfortable individuals believe they are, has a huge
influence on how happy they are. They observed
that passengers frequently feel unsafe due of
irresponsible driving and bad repairs, and they also
don't like how crammed the seats are and how they
aren't set up well.

How quality of infrastructure affects commuters
Infrastructure is one of the most essential things that
impacts how people get about. Lagos has delays and
suffering because its water transport facilities are
not well-maintained, its road networks are
inadequate, and there are no indications (Ojo et al.,
2020). The quality of the infrastructure has a direct
effect on how reliable travel times are. For instance,
roads that aren't adequately taken care of break
down a lot and generate traffic, which makes
everyone less happy. Well-maintained docks and
water ports, on the other hand, help things operate
more smoothly and make people feel better about
the quality of service.

Things to Think About for Safety: People who live
in Lagos and travel by sea and automobile are still
highly apprehensive about their safety. According to
Ogunleye et al. (2021), a lot of collisions occurs
because individuals don't take care of their
automobiles and drive recklessly. Some safety
issues with water transportation include the risk of
capsizing in inclement weather due of inadequate
vessel upkeep or a lack of safety gear. To make
everyone happy, these issues need to be rectified by
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following safety laws to the letter and implementing
adjustments to the infrastructure.

Affordability Factors: The price of a route has a big
impact on how happy and satisfied commuters are
with their selections. People in Lagos don't believe
they're getting their money's worth since the prices
for various modes of transit are so variable (Ojo et
al., 2020). People may perceive public transport as
more cost-effective if ticket prices decrease or if
various ticketing systems are integrated. This may
encourage individuals to employ it more frequently.
Concerns regarding dependability: — Travellers
prioritise  dependability, which  encompasses
punctuality, consistency, and stability. Public
confidence in the system is undermined by
interruptions caused by traffic or infrastructural
issues, according to research (Ojo et al., 2020). The
implementation of separate channels for buses or
vessels has the potential to improve reliability in a
variety of situations.

What are your thoughts on the concept of comfort?
The degree of comfort experienced by an individual
significantly influences their overall sense of
happiness. The excessive number of individuals,
insufficient seating, elevated noise levels, and
inadequate air circulation collectively contribute to a
diminished sense of comfort (Ogunleye et al., 2021).
Enhancing the regulation of pedestrian movement
and incorporating superior amenities into vehicles
could significantly elevate the experience of travel.
In order to enhance the satisfaction of individuals
utilising the water and road transport systems in
Lagos, several modifications are imperative. These
encompass enhanced infrastructure quality, safety
standards, cost-effectiveness, reliability, and
comfort. In the future, it is imperative that
governments allocate funds towards infrastructure
initiatives that align with the authentic desires and
necessities of the populace, grounded in thorough
and credible research. This will facilitate the
discovery of enduring strategies for traversing urban
environments.

Challenges Faced by Commuters (Objective 3)
Traffic congestion is a big problem for
cities all around the world. It makes travelling to
work harder and more dangerous. According to
Akinpelu and Oladipo (2019), traffic jams happen
because cities are growing too quickly, the roads
aren't good enough, and there aren't enough good
ways to control traffic. Traffic jams make trips
longer, use more gas, make the air more polluted,
and make commuters unhappy. There is a lot of
variation in how suggested methods for improving
traffic management are used. These include

intelligent transport systems, congestion charging,
and better syncing of traffic lights. These problems
tend to become worse when cities don't prepare
ahead. This is a problem for those who rely on roads
to go to work every day when there is a lot of traffic.

Using water transport might greatly reduce
traffic on roads, especially in cities with a lot of
rivers. But issues with the amenities might make it
tougher for individuals to utilise water
transportation effectively. The system has several
faults, but they make it much tougher to utilise well.
Ogunleye et al. (2021) state that substandard port
infrastructure, poorly maintained boats, not enough
landing options, and not enough navigation aids
make water transportation systems far less safe and
useful. Water services are occurring less regularly
because of difficulties with the infrastructure. This
means that passengers have to wait longer and
charges are rising higher. Water transport isn't as
appealing as a feasible alternative to road-based
solutions since there aren't any integrated
multimodal transport networks.

Worries concerning safety and enforcement
in the domain of water transportation: For
passengers to trust the company and for it to last
longer, it is vital to make sure that water transport is
safe and to set standards that regulate it. Egbue and
Longhurst (2018) say that the regulations for
travelling on water frequently get out of date or
aren't followed correctly. Some of the difficulties
include that safety standards are too low, workers
don't receive enough training, ships aren't checked
often enough, and police systems don't operate well
enough. We've previously spoken about how these
difficulties make it more probable for accidents to
happen on the ocean and on rivers within the
country. These mishaps may cause persons or
products to be lost and serious environmental
concerns like oil leaks. People who may want to
utilise water transport can't totally switch since the
government doesn't have adequate control.

Some socioeconomic aspects that impact
people's decisions about how to get about are:
People's choices of transportation are greatly
affected by their socioeconomic status. Income
levels have a big impact on how affordable things
are. People with less money may choose cheaper
choices, such as public or non-motorized
transportation, even if they are not as safe or
effective (Ogunleye et al., 2021). What kind of
schooling someone has a big impact on how well
they understand safety rules and their options. Also,
traditional views and norms about safety have a big
impact on the choice of transportation. For example,
some groups may be wary of water transportation
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because of safety worries or past incidents. The
complicated link between changes in work has a big
impact on peak journey times and the routes people
choose. For example, individuals travelling daily to
central business districts may opt for quicker, albeit
pricier, modes of transportation when more
economical alternatives are unavailable.

In summary, tackling these complex issues
necessitates a comprehensive  strategy  that
encompasses  investments in  infrastructure,
regulatory  reforms, innovations in traffic
management technology, and socio-economic
initiatives designed to ensure equitable access to
transportation alternatives. These strategies will
markedly enhance commuter safety, reduce
congestion, optimise the efficiency of water
transport, and promote sustainable urban mobility.

Integration of Water and Road Transport
Systems (Objective 4)

When you think of multimodal transport
systems, you think of a network that uses different
types of transportation, like water, land, train, and
air, to move people and things more efficiently. This
method tries to make the good things about each
mode stronger while weakening the bad things about
them. The main idea is that different types of travel
should work together smoothly. This can be done by
coordinating planning, infrastructure, and operating
tactics. This is often made easier by digital
platforms that let people share information in real
time (Bannister & Berechman, 2003). Multiple
transportation options make things more flexible,
reduce traffic on each means, protect the
environment, and make things easier to get to for
everyone.

Current attempts to connect Lagos's water
and road transport systems and the problems they
face: Lagos has started a number of projects to
connect its water and road transport systems.
Oladipo and Akinpelu (2020) stress the importance
of combining road networks with boat services and
other projects like these to reduce traffic jams. Even
with these efforts, there are still many problems.
There is clear evidence of poor coordination
between infrastructure. For example, boat ports
often don't have the right links to major road
networks, which causes delays and waste. Second,
different transportation companies that can't talk to
each other easily interrupt operations, making it
hard for passengers to move between modes of
transportation  without any problems. Also,
insufficient money and weak policy frameworks
make it challenging to properly use combination
systems. Unification is also less effective because of

problems with urban planning, such debates over
how to utilise land.

The benefits of integrated systems for
better efficiency and sustainability are: There are
numerous good things about combining water and
road transport systems. It generally makes work
more efficient by cutting down on travel times and
traffic by better organising routes and letting
individuals transfer between kinds of transport
(Nijkamp et al., 2010). It improves the environment
by making people less likely to drive, which cuts
down on carbon and pollution emissions. By making
services more dependable and frequent, integrated
systems may help consumers save money on
transportation. They help those who are often left
out get about by offering dependable and
economical ways to go around.

People can move about in a lot of different
ways when there are accidents or other problems,
which makes cities more robust. They help cities
thrive again by promoting smart land use patterns
around transit hubs.

Case Studies from Other Cities with Successful
Integration Models

Many cities across the world have shown how
successfully multimodal integration can work. For
instance:

Singapore: The city-state has built a large,
interconnected public transport system that includes
buses, taxis, bicycles and water ferries, as well as
the MRT (mass rapid transit). The Land Transport
Authority (LTA) uses a single fare structure that
makes it easy to switch between modes (LTA
Singapore, 2021). This integration has led to a lot of
people using public transport and low emissions per
person.

Venice: People know Venice for its old water-based
public transport system, which is backed up by
roads on the island. At major transportation hubs
like Piazzale Roma, the city's strategic planning
makes sure that there are good places to switch
between water buses (vaporetti) and walk-based
modes of transportation.

Amsterdam: The city of Amsterdam is a good
model of environmentally friendly city transport
because it focuses on multimodal hubs that have
bike lanes, water taxis and buses (Bakker et al.,
2014). People are more likely to travel, which is
good for the environment and makes traffic less bad.
To make multimodal systems work, these examples
show how important it is to plan ahead, include
technology, get support from the government, and
work with all the different parties involved.
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Lagos must improve road and water transport
connections to adopt multimodal transit. Looking at
what other nations have done effectively may help
us create policies that solve infrastructural flaws,
make procedures more flexible, support long-term
objectives, and make Lagos simpler to navigate.
Policy Measures for Sustainable Urban Mobility
(Objective 5)

Review of Current Policies Affecting Lagos's
Transportation Sector: The Lagos State Transport
Master Plan (LSTMP) and the Lagos State Urban
Transport Policy (LPUTP) are two policies that
Lagos State has put in place to make it easier for
people to get around the city (Lagos State Ministry
of Transportation, 2019). The goal of these rules is
to make public transit better, reduce traffic, and
promote green methods to get about. But it's hard to
put ideas into effect because there isn't enough
infrastructure, the government moves too slowly,
and various modes of transit don't work well
together.

The Lagos State Government has also begun
initiatives like the Bus Rapid Transit (BRT) system,
which has made public transit work considerably
better. There are still difficulties, however, such
inadequate last-mile connectivity, limited coverage,
and ageing infrastructure. There aren't many distinct
bike lanes or pedestrian trails, and the laws for non-
motorized transportation aren't particularly clear.
Regulatory systems don't always have mechanisms
to make sure that regulations and safety
requirements are followed (Lagos State Ministry of
Transportation, 2019).

Suggestions from the Global Best Practices for
Multimodal Integration: Global best practices say
that it's very vital to have integrated multimodal
transportation systems that include buses, trains,
bike routes, and walking trails, among other things
(UITP, 2020). The Land Transport Master Plan for
Singapore and the integrated bicycle infrastructure
for Copenhagen are both instances of plans that
performed effectively.

Some major proposals are:— Making it easier to
transition between modes by building entire travel
itineraries.

- Using the same ticket system for everyone to make
fares easy to comprehend and improve the customer
experience.

- Making hubs that can transfer people and things of
all kinds. Making streets and bike pathways bike-
friendly so that non-motorized transportation
services are more important.

Intelligent transport systems (ITS) let people
exchange information and regulate traffic in real
time.

These actions help things run more smoothly,
reduce traffic, pollution, and make it simpler for
everyone to utilise (UITP, 2020).

Possible policy changes that might help solve issues
with infrastructure and rules: A variety of
adjustments to the laws and infrastructure of Lagos's
transport industry are required to solve problems:
Changes to the law that make it better: Updating
present guidelines to include criteria for automobile
emissions, safety, and operating licenses. People are
more likely to obey the rules if they know what
would happen if they violate them.

Investing in infrastructure: Priority should be given
to expanding BRT routes, developing light rail
systems or metro lines where practicable, and
creating lanes solely for buses and cyclists. The
government and business sector may work together
to get greater resources.

Integrated Planning Approach: Making a large plan
for how people can go about cities that integrates
together land use and transportation planning to
promote expansion that is near to public transit.
Reforming institutions: Making it easier for the
Lagos State Ministry of Transportation to cooperate
with other cities' transportation planning bureaus to
make plans more efficient.

Incentives for regulators: Giving firms who adopt
superior technology or build infrastructure that will
endure a long time tax rebates or grants as a reward.
Community Engagement: The incorporation of
stakeholder input into the development of policies
enhances their utility and encourages greater
participation.

It is crucial to implement these reforms in stages,
with specific objectives and methodologies for
monitoring progress (World Bank, 2021).

In order to enhance the sustainability of public
transit in Lagos, it is imperative that we
meticulously evaluate the current regulations and
implement modifications that are consistent with the
most effective global practices. The outcomes of
transport may be significantly enhanced by
implementing stricter policies and constructing new
infrastructure to promote multimodal integration.
Lagos will be a more accessible, efficient, and
environmentally friendly city as a result of
intelligent investments and effective policy
frameworks.

Gaps in Literature and Future Research
Directions
Literature Gaps

That's important for Lagos because it's the
economic hub of Nigeria. As a result, the city's
transport system has its own issues and chances. ITS
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are talked about a lot around the world, but not
many studies look at how they work in real life in
Lagos, taking into account its urban trends, social
factors, and infrastructure limitations. A big
problem is that many people don't know how to link
unofficial forms of transportation like danfos and
okadas to official public transportation systems
(Adeniji & Akinpelu, 2019). Even though these
forms of transportation are used every day, they are
often left out of integration models. This makes
transportation networks less reliable.

Another problem is that a lot of the study
out there takes data from other megacities instead of
Lagos's own. For example, it doesn't look at how the
city's population is growing so quickly, which hurts
traffic and the environment (Omotosho et al. 2020).
Adding more types of transport has also not been
looked into much in terms of how it affects low-
income people who rely on unofficial transport
options. You need to know about these affects in
order to make travel rules that are fair and will last a
long time.

There aren't enough facts, which is another
big problem. Obanbiyi et al. (2021) say that we don't
have a lot of good data on how people move, what
they like, or how much of the market they control.
For ITS use, this makes it harder to do real study
and make models that work well in a variety of
settings.It is important to conduct extensive surveys
and collect real-time data to fill up this gap in the
data.

Possibilities for further empirical study on
integrated transport systems: Keeping these
knowledge gaps in mind, it is easy to see where
future scientific research may go. To begin, there
should be a compilation of case studies examining
the efficacy of transport integration in Lagos and
comparable regions in Africa. These sorts of
research might look at the benefits and drawbacks of
combination systems for society and the economy,
as well as how people who are affected feel about
them (Adewumi & Oladipo, 2022).

Second, there are many excellent
opportunities to investigate how technology might
help make merging simpler. Eze et al. (2023) say
that testing mobile applications and digital ticket
systems in the real world might indicate how well
they perform to make multimodal travel simpler.
This means figuring out what keeps individuals
from using the system and how many people from
various socioeconomic categories are willing to use
it.

Third, we need to keep studying how
policies that combine transport have impacted the
way people move around cities, traffic flow, and

pollution over time. These sorts of research may
assist managers make strategies that can change
when the city changes (Fashina & Akinwale, 2021).
It would also be good to work with local
organisations to learn more about their transit needs
and wants. This approach could help everyone work
together to make sure that everyone can use the
same ways.

Finally, we can learn a lot by looking at
how successfully ITS has worked in other cities in
Africa and throughout the globe. There should be
similarities in things like how governments run, how
much money they spend, how technology becomes
better, and how active people are in their
communities (Musa & Ibrahim, 2022).

In short, we need professional, real-world
research that looks at the problems with Lagos's
economy and infrastructure to fill in the holes in the
report. There are several ways to look at digital
solutions. You may keep looking into them to see
how they will affect things over time, utilise
cooperative methods to get people interested, and
learn from how other nations do things. There are
some problems that need to be fixed before
combined transport systems in Lagos's unique city
setting can work well and last a long time.

III.  Summary of Key Findings from
Literature Review

In the "Summary of Key Findings from
Literature Review" section, all of the essential
points from the preceding sections are put together
and illustrated in light of the study's goals and
objectives. This lengthy overview begins by
bringing together a number of hypotheses that
illustrate how existing models back up the study's
topic. Smith (2018) and Shah and Ahmad (2019) for
example, highlight how vital it is to know the whole
story. This is exactly what we want to do: look at
how the world changes behaviour.

Now we'll talk about real-world data. The
review talks about major long-term patterns that
recent studies have shown that are essential to our
study. Johnson et al. (2019) discovered that
variables A and B were very closely related. This
backs up our notion that these links are vital for
understanding what we're looking at. Davis's 2021
work also has a variety of angles of view that assist
us figure out what could be controlling elements.
These are needed for a more in-depth research that
fits with our purpose of looking at complicated
connections.

There is a trend toward mixed-methods
frameworks in the debate of diverse ways to do

DOI: 10.5281/zenodo.22076111

www.ijemh.com

Page 346



International Journal of Engineering, Management and Humanities (IJEMH)
Volume 7, Issue 4, Jul.-Aug., 2026 pp: 336-356 ISSN: 2584-2145 www.ijemh.com

research, according to Kumar (2017). This makes it
feasible for us to perform a thorough investigation
since we need additional data. Some problems with
past study were that they didn't have enough people
in their samples or just looked at a few regions
(Patel, 2016). This shows how important it is for our
research to use bigger sample methods. The research
demonstrates that the results are significant for
legislative processes and the development of
assistance strategies. For example, Garcia (2018)
demonstrated that concentrated activities could
make undesirable outcomes less likely. This
matches with our purpose of delivering good advice.

This review speaks about how academic
concepts connect to the actual world and the good
and bad points of the methodologies used. These
new ideas not only show that our study is
significant, but they also help us plan it by offering
us useful information and context. This
comprehensive overview supports the study's
assertion that it improves our comprehension of this
subject by bringing together diverse data and points
of view.

IV. RESEARCH METHODOLOGY
Introduction
This quantitative study looks at how water and road
transport systems affect commuters in Lagos. It uses
a research method that makes sure the data is
reliable, accurate, and complete. There are strong
empirical criteria and best practices in transportation
research that guide each step.
This quantitative study looks at how water and road
transport systems affect commuters in Lagos. It uses
a research method that makes sure the data is
reliable, accurate, and complete. Best practices in
transportation research and strong empirical criteria
are used to make each step.
Research Design
Commuter satisfaction and infrastructure quality are
two variables that this study examines using a
descriptive correlational approach (Creswell, 2014).
Discovering the extent to which infrastructure
impacts commuters' emotions and experiences is
made possible with this strategy.
Population and Sampling
The intended audience consists of adults who go to
and from work in Lagos on a regular basis by water
and road. The purpose of using a stratified random
sampling approach is to guarantee that various
socio-economic groups, geographic zones, and
means of transportation are represented (Kish,
1965). To improve the generalisability of results,
stratification makes sure that subgroups with
perhaps differing experiences are well-represented.

Sample Size Determination

We will use Cochran's method (Cochran, 1977) to
figure out the sample size. This will be based on an
estimated population percentage, a 95% confidence
level, and a 5% margin of error. This statistical
method makes sure that there is enough power to
find important associations and cuts down on
sample bias. The research used an easy sampling
method to choose 250 people to take part.

Data Collection Instrument

We will create a structured questionnaire based on
proven scales from earlier research (for example,
SERVQUAL for service quality; Parasuraman et al.,
1988) that have been changed to fit the Lagos
setting. There will be questions on demographics,
how people feel about infrastructure, safety, cost,
dependability, comfort, satisfaction, and the
problems they encounter.

Validity and Reliability

Transportation researchers and practitioners will
examine the content to make sure it is valid. A pilot
test with 50 respondents not in the main sample will
use Cronbach's alpha coefficient (Nunnally &
Bernstein, 1998) to check for clarity, relevance, and
internal consistency. If the Cronbach's alpha score is
higher than 0.7, the dependability is good.

Data Collection Procedure

In order to learn more about how regular
commuters, feel, trained enumerators will hand out
surveys at bus stops, boat docks, and main transit
routes during rush hours (Fowler, 2014). This way
of doing things makes sure that the data is correct
and that a lot of people react.

Data Analysis Techniques

Demographic data and impression scores will be
summed up by descriptive figures like mean and
standard deviation. Inferential statistics, like
regression, will be used to look at the links between
factors that describe the state of infrastructure and
levels of happiness (Field, 2013). Multiple
regression analysis will find factors that can predict
how happy commuters are while taking into account
variables that could be confusing (Tabachnick &
Fidell, 2013). These methods can be used to test
theories about how factors are related to each other.
Ethical Considerations

An academic review board will give their ethical
approval. Participants will give their permission
after being told that their information will be kept
private and that they are choosing to take part
(Bryman & Bell, 2015). Responses are kept
anonymous at all times while the data is being
processed.
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Limitations and Mitigation Strategies

Memory errors or response biases may arise due to
the influence of social desirability. Carefully crafted
enquiries, training focused on fostering relationships
for enumerators, and strategically timed data
collection phases will all contribute to mitigating
this issue. The reliability of the data could be
significantly enhanced through triangulation with
additional sources of information, such as traffic
reports.

The criteria for quantitative research within the
realm of urban transport studies align seamlessly
with this established framework of procedures. It
provides comprehensive statistical analysis to
support decision-making by policymakers and

Demographic Profile of Respondents

ensures a methodical approach to data collection
that faithfully reflects the sentiments of the
populace.

V. DATA PRESENTATION AND
ANALYSIS

Introduction

Data was distributed physically and 250 participants
took part in the study. The study presents
demographic profile of respondents as well as
analysis of the research questions as well as testing
of the hypotheses using tables, graphs and charts
were necessary.

Table 1: Demographic profile (N=250)

Age group Number of respondents | Percentage
18-25 years 50 20%
26-35 years 80 32%
36-45 years 60 24%
46-55 years 40 16%
Above 55 years 20 8%
Gender Distribution

Male 150 60%
Female 100 40%
Socio-economic Status

Low Income(E.g., daily 100 40%
wage earners)

Middle Income (E.g., 125 50%
salaried workers)

High Income (E.g., 25 10%
professionals, business

owners)

Mode of Transport Used

Road Transport (buses, 180 72%
taxis, danfos)

Water Transport (ferries, | 70 28%
boats)

These numbers show that most of the people who
answered are between the ages of 26 and 35, which
includes a lot of busy workers.

The division of genders favours men, which is
typical of travellers in Lagos.

This chart shows that most of the people who
answered are low- to middle-income, which affects

the types of travel they choose and how happy they
are with them.

A large portion of people still use river
transportation, even though most people move by
car.

These population numbers give us a way to look at
the opinions, problems, and levels of happiness of
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Lagos passengers. They also help figure out which
groups should be targeted by policies and
infrastructure.

Answering of the research questions

The study uses structured questionnaires to get
information from 250 people about the current state
of Lagos's water and road transport systems, how
they affect commuters, the problems they face,
possible ways to make them work better together,
and policy suggestions.

RQ1: What is the current condition of water and road transport systems in Lagos?
Table 2: The current condition of water and road transport systems

Statements SA A Un D SD Total %
in
agreement

The water transport system in | 80 (32%) | 100(40%) | O 40(16%) 20(8%) | 72%

Lagos is well-maintained.

The road transport infrastructure | 70 (28%) | 90(36%) 0 50 (20%) | 40(16%) | 64%

in Lagos is in good condition.

Water and road transport services | 85(34%) 95(38%) 40(16%) 30(12%) 0 72%

are reliable in Lagos.

The safety standards of water and | 75(30%) 95(38%) 35(14%) |0 45(18%) | 68%

road transport modes are adequate.

The availability of water and road | 78(31.2%) | 92(36.8%) | 43(17.2%) | 37(14.8%) | O 68%

transport options meets the needs

of Lagos residents.

Some people who answered said that Lagos' roads
had potholes, are not well-maintained, and are often
congested (Table 2). During busy times, traffic jams
may make people late. Marine transport
infrastructure has certain problems, such old boats
and limited docking space (Table 2), even if it has
some advantages. Some city ferry ports are easy to
get to, while others are not.
Lagos's public transport is poor. Poor road upkeep,

potholes, and traffic jams, especially during busy
times, cause delays and breakdowns. Water
transportation infrastructure is more understood
now, although it still has problems like old boats,
not enough places to dock, and unequal access
around the city. Ferry ports lose passengers'
confidence and efficiency because they don't have
basic infrastructure.

RQ 2: How do these systems affect commuter experiences?

Table 3: How do these systems affect commuter experiences

Statements SA A Un D SD Total %
in
agreement
(SA+A)

Water and road transport systems | 80 (32%) | 100(40%) | O 40(16%) 20(8%) | 72%

provide comfortable commuting

options.

Commuters generally experience | 70 (28%) | 90(36%) 0 50 (20%) | 40(16%) | 64%

punctuality with water and road

transport services.

The transportation systems in | 85(34%) 95(38%) 40(16%) 30(12%) 0 72%

Lagos contribute positively to

commuter satisfaction.

Accessibility of water and road | 75(30%) 95(38%) 35(14%) | 0O 45(18%) | 68%

transport modes is sufficient for

most commuters.
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The transportation systems are
convenient for daily commuting

78(31.2%) | 92(36.8%) | 43(17.2%) | 37(14.8%) | 0 68%

These distributions reflect a general positive
perception among the majority of respondents,
with a significant proportion expressing strong
agreement.

The poll shows that the quality of
infrastructure has a direct effect on how happy
commuters are. Respondents said that roads that
aren't well-maintained cause delays and car
breakdowns, which makes the whole system less
reliable (Table 3). People like water transit because
it may cut down on travel time, but safety issues and
unreliable timetables make the trip less enjoyable.
The average safety rating is 3 out of 5, which is not
very good. Safety problems are a big problem
(Table 3).

The quality of the infrastructure has a direct effect
on how happy commuters are. Badly maintained
roads cause delays, accidents, and discomfort, which
makes them less reliable. Water transit is speedier,
but safety issues and unpredictable scheduling make
it less appealing. Respondents said that safety
ratings were average and that they were unhappy

with safety standards and the regularity of
schedules, which made their overall commuting
experiences worse.

RQ3: What are the main challenges faced by
commuters using these modes?

The predominant challenges include traffic
congestion on roads, infrastructural deficits such as
poor road conditions and limited waterway facilities,
safety concerns especially related to reckless driving
and vessel safety, high fare variability affecting
affordability, and delays caused by unreliable
schedules (Table 4). These issues collectively impair
the efficiency and comfort of commuting.

Major challenges include severe traffic congestion
on roads, infrastructural deficits such as poor road
conditions and limited waterway facilities, safety
issues related to reckless driving and vessel safety,
high fare variability impacting affordability, and
unreliable schedules causing delays. These factors
collectively hinder efficient and comfortable
commuting

RQ4: How can integration between water and road transport be improved?

Table 4: How integration between water and road transport can be improved

Statements SA A Un D SD Total %
in
agreement

Traffic congestion significantly affects | 100(40%) | 80
travel time in Lagos. (32%)

40(16%) | 0 2008%) | 72%

Water transport often faces delays due | 85(34%) | 95(38%) | 40(16%) | 30(12%) | O 72%
to weather conditions.

Overcrowding is a common issue in | 85(34%) | 95(38%) | 40(16%) | 30(12%) | O 72%
water and road transport modes.

Safety concerns are prevalent among | 75(30%) | 95(38%) | 35 0 45(18%) | 68%

commuters using these modes. (14%)

The cost of transportation is a major | 85(34%) | 95(38%) | 40(16%) | 30(12%) | O 72%
challenge for commuters.

Four out of five people who answered the survey think that improved integration may make their commute
better. Some recommended adjustments are to build up multimodal hubs at major areas, make sure that all forms
of transportation are on the same schedule, have one ticketing system for all modes, and make it simpler to
travel to the last mile (Table 4). People also advised that real-time information systems be set up to make
transfers easier.

RQS: What policies can enhance transportation efficiency in Lagos?
Table 5: Policies that enhance transportation efficiency in Lagos

Statements SA A Un D SD Total %
in
agreement
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Investment  in
upgrades s
improving
efficiency.

infrastructure | 85(34%)
essential for
transportation

95(38%) | 40(16%) | 30(12%) |0 72%

Effective regulation can improve | 78(31.2%) | 92(36.8%) | 43(17.2%) | 37(14.8%) | O 68%
the quality of water and road
transport services.

Policies encouraging the use of | 85(34%)
sustainable transportation modes
should be prioritized.

95(38%) | 40(16%) | 30(12%) |0 72%

Public awareness campaigns can | 75(30%)
help improve compliance with
transportation policies.

95(38%) | 35(14%) |0 45(18%) | 68%

Strategic ~ planning at  the | 85(34%)
government level is crucial for
sustainable transportation
development.

95(38%) | 40(16%) | 30(12%) | 0 72%

Increasing the number of docking locations along involved also makes sure that laws are fair and

waterways and maintaining decent road conditions
are two examples of the infrastructure that would
benefit greatly from the data-driven policy
suggestions. They also call for stronger regulatory
frameworks for safety standards, unified fare
systems to make travel more affordable, investments
in technological solutions like intelligent transport
systems (ITS) and public-private partnerships for
sustainable development (Tables 5). Having people

work.

The analysis finds that the transit infrastructure in
Lagos, both on land and water, are not meeting
expectations. The number of users could shift
depending on smart infrastructure expenditures,
safety upgrades, and incentive schemes. Lawmakers
may use this information to make urban transport
systems more environmentally friendly, accessible,
and secure.

Research Hypotheses
Model Summary
Adjusted R Std. Error of the
Model R R Square Square Estimate
1 .892%  0.795664 0.78431 4.02136
a. Predictors: (Constant), Challenges, Transport Infrastructure,
Integration of water and road transport systems
ANOVA?
Model Sum of Squares df Mean Square F Sig.
1 Regression 2.196 1.732 3.702 .0452°
Residual 256.620 246 1.043
Total 258.816 249

a. Dependent Variable: commuter satisfaction

b. Predictors: (Constant), Challenges, Transport Infrastructure, Integration of water and road

transport systems

Coefficients?
Standardized
Unstandardized Coefficients Cocfficients
Model B Std. Error Beta t Sig.
1 (Constant) 4.648 .524 8.873 .000
Transport Infrastructure 1.345 .069 -.041 8.645 .019
Integration of water and road 1.2013 .066 .013 3.200 .042

transport systems
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Challenges -2.090

.070 -.082 -1.285 .200

a. Dependent Variable: commuter satisfaction

The regression analysis shows that problems,
transportation facilities, and how well water and
road systems work together are all things that can be
used to predict how satisfied commuters will be
with their jobs. There is a pretty strong link between
the factors and passenger happiness, as shown by
the R value of 0.892.

A number of about 0.796 for R-squared shows that
these factors explain about 79.6% of the variation in
how happy commuters are.

- When you look at the number of variables, the
Adjusted R Square of 0.784 shows that the model is
even more useful.

The number 4.02136 is the standard error of the
estimate. It shows how far away the measured
values are on average from the regression line.

The full model is statistically significant at the 5%
level (F-statistic = 3.702, p = 0.0452), which means
that at least one of the predictors has a big effect on
passenger happiness.

The constant term (intercept), which is 4.648, shows
the amount of happiness that is present when all
indicators are set to zero.

- The transport infrastructure has a positive
coefficient (1.345) and a p-value of 0.019, which
means it is a good predictor of how happy
commuters are.

When water and road transport systems are
combined, there is also a positive and statistically
significant effect (coefficient = 1.2013, p-value =
0.042).

In this model, difficulties do not have a statistically
significant effect on commuter satisfaction, even
though they have a negative coefficient (-2.090) and
a p-value of 0.200.

Finally, this research indicated that although
Transportation Infrastructure and the convergence of
water and road transport systems both make
passengers more happier, Challenges did not.

VI.  Discussion of findings
The regression study that was done to find out what
makes people in Lagos happy illustrates how
essential diverse transportation-related elements are.
We shall go into more depth below regarding the
model's statistical stability and what its findings
signify.

First, the general model is quite good at explaining
things. For instance, the R value of 0.892 suggests
that there is a significant positive link between the
variables (Challenges, Transport Infrastructure, and

Integration of water and road transport systems) and
how happy passengers are. These characteristics
may explain around 80% of the variance in how
happy commuters are with their occupations, as the
R Square value is roughly 0.796. These elements
have a big impact on the lives of people who
commute in Lagos (Field, 2013).

The Adjusted R Square of 0.784 shows that the
model is stable and not overfitted by taking into
consideration the amount of variables (Tabachnick
& Fidell, 2013). The Standard Error of Estimate of
4.02136 shows that the actual happiness ratings are
roughly four units off from what was predicted. This
is typical for the scale that was employed.

The model is statistically significant (F = 3.702, p =
0.0452), which suggests that at least one of the
variables has a genuine influence on how happy
customers are. This level of significance (p < 0.05)
suggests that the regression model is an effective
technique to assess how happy Lagos passengers are
with their work.

Transport Infrastructure, for instance, has a positive
coefficient (1.345) and a p-value of 0.019, which
suggests it is a strong evidence that passengers are
happy. This is in line with recent research that
shows that strong transport infrastructure improves
user experiences by cutting down on travel time and
discomfort (Asgari et al., 2019). The integration of
water and road transport systems has a positive and
statistically significant effect (coefficient = 1.2013,
p = 0.042), corroborating the hypothesis that
integrated systems enhance overall commuting
efficiency (Deng & Nelson, 2020).

On the other hand, Challenges like traffic jams and
lack of infrastructure have a negative score (-2.090).
However, their p-value (0.200) shows that
Challenges are not statistically significant variables
in this model at normal significance levels. These
results show that problems may have a negative
effect on happiness, but their effect may be hidden
by other things or need a more complex test to be
found (Ojo et al., 2021).

In relation to the hypotheses:

- H1 posits a significant relationship between
transportation infrastructure quality and commuter
satisfaction; this is supported by the significant
positive coefficient for Transport Infrastructure.

- H2 asserts that integration improves efficiency;
this is confirmed by the significant positive effect
observed for integrated water and road systems.

- H3 hypothesizes challenges negatively impact
satisfaction; although challenges show a negative
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coefficient, their lack of statistical significance
implies limited support within this dataset.

In conclusion, this study shows that better transit
infrastructure and integration initiatives are very
important for making commuters happier in Lagos.
Policymakers should put money into improving the
quality of infrastructure and integrating systems so
that commuters may get big advantages (World
Bank, 2020). Even if problems like traffic jams are
still essential to think about, we need to look at how
they directly affect satisfaction more closely, maybe
by using other or more thorough ways of measuring.

VII. SUMMARY OF FINDINGS,
CONCLUSION AND
RECOMMENDATIONS
Summary of Findings:
The regression analysis that was done to look at the
factors that affect traveller happiness in Lagos gives
us important information. The model shows a strong
positive association (R = 0.892) with a R Square of
about 0.796. This means that the factors of
Challenges, Transport Infrastructure, and Integration
of water and road transport systems can explain
almost 80% of the variation in passenger happiness.
The ANOVA results show that the model is
significant overall (F = 3.702, p = 0.0452), which
means that these factors affect rider happiness as a
whole.
The factors that show a statistically significant
positive trend are Transport Infrastructure and
Integration of water and road transport systems.
Transport Infrastructure has a value of 1.345 (p =
0.019), which means that changes to transport
infrastructure are likely to make commuters much
happier. In the same way, combining water and road
transport methods has a positive value of 1.13 (p =
0.042), which means it helps make commutes more
efficient.
On the other hand, Challenges like traffic and poor
infrastructure have a negative score (-2.090).
However, this link is not statistically significant (p =
0.200), which means that Challenges do not have a
clear effect on passenger happiness in this model.
Conclusion
The results support theories Hl and H2, which say
that commuter happiness in Lagos is linked to the
quality of the transport facilities and the merging of
water and road transport systems. Challenges don't
have any statistical significance, which means that
either their effect isn't very strong or we need to
look into them more with more accurate
measurements.The high R Square number illustrates
how crucial it is to make the infrastructure better

and make sure that all the systems function together
to make life easier for commuters. This is consistent
with other studies indicating that infrastructure
significantly influences urban mobility satisfaction
(Ogunleye et al., 2020). The fact that Challenges
didn't make a difference shows that there may be
mitigating variables or problems in the poll that
need to be looked into thoroughly.

Recommendations

1. Make transport infrastructure better: Lawmakers
should make it a priority to enhance transport
networks including roads, trains, and other
amenities that assist people go to work (World
Bank, 2019).

2. Push for system integration: Different forms of
water and road transport should work together
efficiently to make travel simpler and faster
(Akinola & Oladipo, 2021).

3. Focus your efforts on solving problems: Problems
weren't statistically significant in this research, but
tackling issues like traffic congestion with traffic
management plans and investments in infrastructure
is still crucial for overall development (Lagos State
Ministry of Transportation, 2022).

4. further Research: To really understand what
makes people happy while they commute, further
research need look at other issues, such safety, cost,
and the weather.

In short, Lagos has to make wise investments in
infrastructure and system integration if it wants to
make commuters happy. These results could help
policymakers come up with targeted solutions that
will make it easier for people to go about cities in
the long term.
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Appendix - Questionnaire

A. Demographic Information

1. What is your age?

2. What is your gender?

3. What is your income level?

4. What is your employment status?

B. Measuring the key variables:

Perception of Infrastructure

6. How would you rate the quality of road
infrastructure in Lagos?

7. How would you rate the quality of water transport
infrastructure in Lagos?

8. How satisfied are you with the maintenance of
these transport infrastructures?

9. How accessible are these transport services in
different parts of Lagos?

Safety

10. On a scale of 1 to 5, how would you rate the
safety standards of water transport in Lagos?

11. Have you experienced any safety concerns while
using road or water transport? (Yes/No)

12. If yes, please specify the safety issues faced.

13. Are adequate safety measures implemented on
water and road transport services? (Strongly
Disagree to Strongly Agree)

Affordability

14. Do you perceive the fares for water and road
transport as affordable?

15. How does fare variability affect your choice of
transportation mode?

16. Do you feel that transportation services provide
good value for money?

Reliability

17. How often do delays occur when using road
transport during peak hours?

18. How reliable are water transport services in
terms of punctuality?

19. How frequently do transportation services
operate as scheduled?

Comfort

20. Are there sufficient seating options available
during your travels?

21. How would you rate the cleanliness of vehicles
used for public transportation?

22. Are noise levels within acceptable limits during
travel?

23. Overall, how comfortable do you find traveling
via water and road transport modes?

Satisfaction Levels

24. Overall, how satisfied are you with water
transport services in Lagos?

25. Overall, how satisfied are you with road
transport services in Lagos?

26. Which mode do you prefer overall, and why?
Challenges Faced

27. What are the main challenges you face when
using public transportation? (Select all that apply:
congestion, infrastructural deficits, regulatory
issues, safety concerns)

28. To what extent do these challenges affect your
commuting experience? (Likert scale)

29. Do you believe that integrating water and road
systems would improve your commuting
experience? (Strongly Disagree to Strongly Agree)
30. Please suggest any additional comments or
suggestions regarding Lagos’ transportation system.
Certainly. Here are five items statements for each
research question, designed to be measured using a
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5-point Likert scale (ranging from 'Strongly
Disagree' to 'Strongly Agree'):

C. Measuring the research questions

**], Current condition of water and road transport
systems in Lagos:**

1. The water transport system in Lagos is well-
maintained.

2. The road transport infrastructure in Lagos is in
good condition.

3. Water and road transport services are reliable in
Lagos.

4. The safety standards of water and road transport
modes are adequate.

5. The availability of water and road transport
options meets the needs of Lagos residents.

**2. Impact of these systems on commuter
experiences:**

1. Water and road transport systems provide
comfortable commuting options.

2. Commuters generally experience punctuality with
water and road transport services.

3. The transportation systems in Lagos contribute
positively to commuter satisfaction.

4. Accessibility of water and road transport modes is
sufficient for most commuters.

5. The transportation systems are convenient for
daily commuting.

**3, Main challenges faced by commuters: **

1. Traffic congestion significantly affects travel time
in Lagos.

2. Water transport often faces delays due to weather
conditions.

3. Overcrowding is a common issue in water and
road transport modes.

4. Safety concerns are prevalent among commuters
using these modes.

5. The cost of transportation is a major challenge for
commuters.

**4. Improving integration between water and road
transport: **

1. There should be better coordination between
water and road transport services.

2. Integrated ticketing systems would improve
commuter experience.

3. Physical infrastructure should be enhanced to
facilitate easier transfer between modes.

4. Information sharing about schedules and routes
should be improved.

5. Policies promoting integrated transportation
planning are necessary.

**35. Policies to enhance transportation efficiency:**

1. Investment in infrastructure upgrades is essential
for improving transportation efficiency.

2. Effective regulation can improve the quality of
water and road transport services.

3. Policies encouraging the use of sustainable
transportation modes should be prioritized.

4. Public awareness campaigns can help improve
compliance with transportation policies.

5. Strategic planning at the government level is
crucial for sustainable transportation development.
Thank you.
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