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ABSTRACT: This study assessed the impact of
telecommunications infrastructure in enhancing
smart transportation systems in urban cities of
Nigerian, focusing on its role in enhancing mobility
efficiency. The objectives were to examine the
contribution of telecom infrastructure to smart
transport development and evaluate its impact on
traffic management, commuter safety, and real-
time transport information. Two hypotheses were
tested: Ho1l, that telecommunications infrastructure
does not significantly contribute to the
development and efficiency of smart transportation
systems in Nigeria’s urban areas, using Multiple
Regression; and Ho2, that telecom-enabled
technologies have no significant impact on traffic
management, commuter safety, and real-time
transport information, tested using Multivariate
Analysis of Variance (MANOVA).A descriptive
survey design was adopted. The study population
comprised 40,634,160 residents in five major urban
centres; Lagos, Abuja, Port Harcourt, Enugu, and
Kanowith a sample size of 400 determined using
Taro Yamane’s formula. Data were collected
through structured questionnaires and interviews
and analysed with descriptive and inferential
statistics.Findings revealed that telecom-based
traffic control (mean = 3.0), GPS for safety (mean
= 3.1), and emergency response (mean = 3.1) were
positively rated, while real-time public transport
information was poorly perceived (mean = 2.2).
Overall, telecom infrastructure was accepted (mean
= 2.9) as enhancing smart transport. Regression

results for Hol yielded an F-value of 531.26, p <
.001, indicating a significant contribution of
telecom infrastructure to  smart  transport
development and efficiency. MANOVA results for
Ho2 (Wilks> A =0.017, F(21, 1120.42) = 168.142,
p < .001) confirmed that telecom-enabled
technologies  significantly  influence traffic
management, commuter safety, and real-time
information.The study concludes that
telecommunications innovations are central to
improving urban mobility, though challenges
persist due to infrastructural and policy gaps. It
recommends improved broadband access, policy
alignment, and capacity-building to maximise
telecom  infrastructure’s role in smart
transportation.

KEYWORDS Smart Transportation,
Telecommunication, Infrastructure, Urban Nigeria.

I. INTRODUCTION

The greatest elements of global physical
infrastructure as of today is conceived to be the
transport infrastructure. It enables the growth of
networks between places and across countries, and
consequently it supports the accomplishment of
shared social — cultural, and economic relations [2].
Telecommunications infrastructure plays a crucial
role in modern urban mobility by enabling
intelligent transport systems. In Nigeria’s urban
centres, the integration of ICT (Information
Communication and Technology) tools such as
GPS, (Geospatial Positioning System) loT,
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(Internet of Things) and mobile networks enhances
real-time traffic management, route optimization,
and safety. Smart transportation supports
sustainable mobility, economic growth, and
commuter convenience. Telecommunications have
evolved significantly from their early beginnings,
with infrastructure growing from simple telegraph
wires to complex systems capable of supporting
global communications, data transfer, and internet
access. The future of telecom infrastructure
promises even greater innovation. With the rollout
of 5G networks, the increase in connected devices
through 10T, and the implementation of Al-driven
network management, telecom infrastructure must
not only support higher speeds and larger data
volumes but also become more agile and
adaptable[6].

In Nigeria, the provision of public
infrastructure remains significantly inadequate.
This shortfall extends to telecommunications
services, which are important public infrastructure
necessary to attract investors and drive economic
growth. Where available, these services are often
characterized by poor quality, limited coverage,
and high costs. According to [10]. cited in
[L]Telecommunication is an essential enabler of the
development of smart cities through the
interconnection of different systems. Intelligent
traffic management systems rely on real-time
communication between vehicles, sensors, and
control centres, an achievement made possible
through a robust telecommunication
infrastructure.Despite growing urban populations
and traffic demands in Nigeria, smart transportation
remains  underdeveloped due to  weak
telecommunications  infrastructure.  Inefficient
traffic control, poor data connectivity, and limited
digital integration hamper effective transport
management. It is in view of this backdrop that this
study investigated telecommunications
infrastructure in enhancing smart transportation
systems in urban cities of Nigeria.

I1. OBJECTIVES OF THE STUDY
The study objectives include to;
1. examine the contribution of telecommunications
infrastructure to the development and efficiency of
smart transportation systems in urban Nigeria.
2. evaluate the impact of telecommunications-
enabled technologies on traffic management,
commuter safety, and real-time transport
information in urban Nigeria.

I1l. RESEARCH HYPOTHESES
Hol:There is no significant contribution of
telecommunications infrastructure (Mobile

Network Infrastructure (2G/3G/4G/5G), Global
Positioning System (GPS), Internet of Things (IoT)
Infrastructure, Broadband Internet Connectivity,
Smart Traffic Management Systems, Cloud
Computing  Platforms,  Vehicle-to-Everything
(V2X) Communication Systems, Mobile Payment
Systems, Geospatial Information Systems (GIS),
Dedicated Short-Range Communications (DSRC))
to the development and efficiency of smart
transportation systems in urban areas of Nigeria.

Ho2:Telecommunications-enabled  technologies
have no significant impact on traffic management,
commuter safety, and real-time transport
information in selected Nigerian urban centres.

IV. SCOPE AND SIGNIFICANCE OF
THE STUDY

This study focuses on assessing
telecommunications infrastructure in enhancing
smart transportation systems in urban cities of
Nigeria. Geographically, the research is limited to
selected major urban centres in Nigeria: Lagos,
Abuja, Enugu and Port Harcourt, where
transportation challenges and digital infrastructure
are most pronounced. Thematically, the study
concentrates on the contribution of key
telecommunications components, including mobile
networks, GPS, 10T devices, and internet
connectivity, to the development and operational
efficiency of smart transport systems. It also covers
the evaluation of telecommunications-enabled
technologies in terms of their influence on traffic
management, commuter safety, and the provision
of real-time transport information. The study
collected and analyse data from stakeholders such
as transport authorities, telecommunications
providers (MTN, Glo, Airtel, & 9Mobile),
commuters, and urban planners. The temporal
scope is restricted to the period between 2015 and
2025, a decade that has witnessed significant
advancement in both telecom infrastructure and
smart city initiatives in Nigeria.

Significance of the Study: this study
highlights how telecommunications infrastructure
enhances smart transportation systems in urban
Nigeria, offering insights into improved traffic
management, commuter safety, and real-time
mobility. Findings will guide policymakers and
urban planners in deploying digital innovations for
efficient, safer urban transport solutions.

V. LITERATURE REVIEW
This section reviewed relevant concept, theory and
related literature in line with the objectives to guide
the study.

DOI: 10.35629/5252-0709492502

[Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal ~ Page 493



\% International Journal of Advances in Engineering and Management (IJAEM)

—_—

JAEM

Volume 7, Issue 09 Sept. 2025, pp: 492-502 www.ijaem.net

i. CONCEPT OF SMART MOBILITY

Smart mobility refers to the integration of
modern technologies to create efficient, safe, and
sustainable transportation systems. Rooted in
systems  theory, the concept emphasizes
interconnectedness among  transport  modes,
infrastructure, and wusers through data-driven
innovations. This study relates smart mobility to
the role of telecommunications infrastructure; such
as loT, GPS, and real-time data systems which
enhances traffic flow, commuter safety, and
accessibility in urban Nigeria, ultimately advancing
intelligent transport ecosystems.

ii. DIFFUSION OF INNOVATION THEORY
(EVERETT ROGERS, 1962)

This study adopts Everett
Rogers’Diffusion of Innovation Theory (1962),
which posits that innovations spread through a
population over time via communication channels,
influenced by adopters' perceptions. The theory
emphasizes innovation attributes-relative
advantage, compatibility, complexity, trialability,
and observability, as key to adoption. In this
context, telecommunications infrastructure serves
as an innovation facilitating smart transportation.
Its diffusion across urban Nigeria is essential for
improving traffic systems, commuter experience,
and real-time transport management.

The reviewed literature emphasises the
critical role of telecommunications infrastructure in
advancing smart urban transport systems. [1]
emphasize the integration of 10T, Al, and big data
in smart city development, highlighting gaps in
ethical governance and equitable access, while
advocating further research in telecom-enabled
urban mobility. [7] focuses on Intelligent Transport
Systems (ITS) as key to mitigating urban transport
challenges in Nigeria, stressing the need for
tailored policies and telecom tools like GPS and
mobile networks. [8] identify infrastructural,
policy, and manpower deficits as barriers to loT
readiness, advocating for strengthened telecom
infrastructure. [4] find a strong link between loT
adoption and improved traffic management and
safety amid rising urban populations. [5] showcase
real-time tracking technologies enhancing public
transport  efficiency. [3] demonstrate smart
mobility's feasibility in urban Africa, supporting
context-specific, telecom-enabled transport
innovations in Nigeria.

Despite extensive discourse on smart
mobility, existing literature inadequately addresses
the contextual application of telecommunications
infrastructure in enhancing transportation systems
within Nigerian urban centres. Empirical evidence

remains limited on real-time transport information,
commuter safety, and traffic management. This
study fills the gap by exploring Nigeria-specific
innovations and  infrastructure  deployment
challenges.

VI. METHODOLOGY

This study was conducted in Nigeria,
focusing on selected urban centres; Lagos, Abuja,
Port Harcourt, Enugu, and Kano, which represent a
cross-section of urban transportation and
telecommunication development.Nigeria is found
between the coordinates of 3 degrees east and 15
degrees west, and 4 degrees north and 14 degrees
north. At 923,768 sg. km.

The study adopted a descriptive survey
research design,suitable for collecting
quantitativedata on the perceptions, experiences,
and realities of respondents regarding the role of
telecommunications infrastructure in smart urban
transport systems. This design is appropriate for
exploring relationships among variables and testing
hypotheses using inferential statistics. The total of
40,634,160person’s make up the study population
ofinterest across selected urban (Lagos, Abuja, Port
Harcourt, Kano, and Enugu) residents in Nigeria
with keen focus on staff of telecom companies,
transport company officials (public and private),
urban transport regulatory agency staff (e.g., FRSC,
NURTW), and urban planning and transport ICT
professionals achieved through Purposive sampling
method. It was also applied to select the five major
urban centres based on urban metropolis with
transportation challenges, high vehicular and
human traffic, and digital infrastructure are most
pronounced. The sample size of 400 was
determined using Taro Yamane's formula been
applied on the total population of 40,634,160. 400
copies of structured questionnaire containing
Likert-scale items (e.g., Strongly Agree to Strongly
Disagree), tailored to obtain the perception of
respondents on the subject matter. Data was
collected through: Physical administration of
questionnaires in selected urban transport hubsand
key informant interviews (KII) for qualitative
insights. Simple random sampling was utilised in
administering the survey instrument on participants
within each population strata. Other forms of
secondary data were obtained from existing
literature, published and unpublished research
materials and other internet resources.

The study made use of descriptive
statistics (frequencies, percentages, mean and
standard deviation) for general analysis of
perception data. The four-points Likert scale
(Strongly  Agree, Agree, Disagree, Strongly
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Disagree), utilized in the study has values ranging
from 4 to 1.With a mean benchmark of 2.5
(calculated as: 4+3+2+1/4=2.5), this research
utilized this value as its baseline for comparing
means. For this study's variables of interest, any
value from 2.5 and above the mean is considered
significant, while any value below 2.5 is rejected as

too little to be meaningful. While, Inferential
statistics such as Multiple Regression Analysis to
assess the influence of multiple components of
telecom infrastructure on the dependent variable,
while  Multivariate  Analysis of  Variance
(MANOVA,) to test the effect of telecom-enabled
technologies on multiple dependent outcomes.

TABLE 1 POPULATION OF THE STUDY
Urban Centres  2006-2022 Population* 2025 Projected  Population Proportional
by Allocation

2.6% Growth Rate** Method***
Np xn

N
Abuja (FCT) 3,564,126 3,751,869 37
Enugu 4,411,119 4,643,479 46
Kano 13,765,730 13,765,730 135
Lagos 12,550598 13,211,713 130
Port Harcourt 4,998,090 5,261,369 52
Total 40,634,160 400

Sources: *National Population Commission (NPC), Nigeria, 2006-2022.
**NPC & Researcher’s Computation 2024***

DETERMINATION OF SAMPLE SIZE:

n = N
1+N (e)°

n = 40,634,160

1 + 70,634,160 (0.05)°
n= 400 (sample size)

The study instrument was adequately distributed to each population strata using a proportionate method of
allocation derived from [2] and [9].

Proportionate formula: n = Np x n
N

Where; Np = number of persons per strata, n = sample size of the study, and N = total population of the study
(see table 1).

VII.  RESULTS AND DISCUSSIONS
Objective One: examine the contribution of telecommunications infrastructurethe development and
efficiency of smart transportation systems in urban areas of Nigeria.
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Table 4.1: Perception of Respondents on the contribution of telecommunications infrastructure to the
development and efficiency of smart transportation systems in urban areas of Nigeria.

Statement Items

SA A D SD Mean

Remarks

a. Telecommunication-based traffic control
systems (e.g., smart traffic lights, GPS
monitoring) have improved traffic flow and
reduced congestion in my city.

b. The use of mobile apps and GPS navigation
services enhances commuter safety by
helping drivers and passengers avoid
accident-prone areas.

c. Real-time transport information provided
through telecommunications (e.g., online
bus tracking, SMS alerts) has made public
transport more predictable and reliable.

d. Telecommunication technologies in urban
transportation have significantly reduced
delays and enhanced emergency response in

105

153

177

traffic incidents.

203 92 0 Accepted

3.0

159 73 15 Accepted

3.1

35 187 105 Rejected

2.2

119 64 40 Accepted

3.1

Cumulative Mean

2.9 Accepted

Source: Author’s Computation, 2025.

Table 4.1 presents  respondents’
perceptions of the role of telecommunications
infrastructure in enhancing smart transportation
systems in urban Nigeria. Item a, concerning
telecommunication-based traffic control systems,
received a mean score of 3.0, indicating a positive
view of their role in reducing congestion. Similarly,
Item b, on the use of mobile apps and GPS for
commuter safety, had a mean of 3.1, showing broad
approval. Item d also received a favourable rating
(mean 3.1), highlighting the role of telecom
systems in reducing delays and improving
emergency responses. However, Item c, which
examined the impact of real-time transport
information on public transport predictability, was
rejected with a mean of 2.2, reflecting a lack of
implementation or effectiveness in that area.
Overall, with a cumulative mean of 2.9,
respondents  expressed  generally  positive
perceptions, though they identified gaps in real-
time information systems that need improvement to
fully realize the benefits of smart transport.

These findings are largely consonant with
the broader literature. For instance, Adeleke et al.
(2025) assert that telecommunications

infrastructure forms the bedrock of smart city
initiatives, including smart transportation systems.
Their identification of gaps in infrastructure,
governance, and access resonates with the low
mean score on real-time information (Item c),
supporting the claim that despite growing adoption,
systemic challenges persist. Adeleke et al. also
emphasized the underrepresentation of telecom-
focused studies, validating the current study’s
contribution to filling this empirical gap within
Nigerian urban contexts.

Likewise, Odeleye (2025) emphasized
Intelligent Transport Systems (ITS) as critical to
solving urban transport problems in Nigeria. His
findings affirm the importance of
telecommunications infrastructure, such as mobile
networks and GPS, which aligns closely with the
high scores in Items a, b, and d. The spatial
challenges noted in his study may partly explain the
uneven implementation of real-time technologies
across different cities, corresponding to the poor
rating of Item c in this study.

Olorundare et al. (2017) and Eya et al.
(2022) both underscore the infrastructural and
policy deficits that constrain 10T adoption in
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Nigeria: an observation reflected in the rejection of
real-time transport predictability by respondents.
Their emphasis on the need for skilled manpower
and policy support aligns with this study’s
implication that despite growing acceptance of
telecom tools, effectiveness remains hindered by
foundational gaps.

Further alignment is seen with Hassan et
al. (2023), whose findings support the benefits of
real-time tracking via GPS and mobile apps for
enhancing commuter satisfaction and reducing
inefficiencies. This correlates with the positive
ratings in Items b and d. The poor rating of real-
time information in this study, however, may
reflect limited or inconsistent implementation
compared to more developed ITS frameworks.

Finally, the study by Antoine et al. (2024)
in Kinshasa, while in a different national
situationmirrors the Nigerian urban transport

environment in its challenges. Their evaluation of
telecom-enabled smart mobility solutions resonates
with the high respondent approval of traffic control
and commuter safety mechanisms, reinforcing the
universality of these technologies' benefits in
developing cities. Yet, like in Nigeria, the
challenges in socio-political, economic, and
infrastructural contexts remain barriers to full-scale
deployment.

HYPOTHESIS ONE RESULT

Ho: There is no significant contribution of
telecommunications infrastructureto the
development and efficiency of smart transportation
systems in urban areas of Nigeria.

Hy: There is a significant contribution of
telecommunications infrastructureto the
development and efficiency of smart transportation
systems in urban areas of Nigeria.

TABLE 4.2: ANALYSIS OF VARIANCE OF REGRESSION OF THE CONTRIBUTION OF
TELECOMMUNICATIONS INFRASTRUCTURE TO THE DEVELOPMENT AND EFFICIENCY OF
SMART TRANSPORTATION SYSTEMS IN URBAN AREAS OF NIGERIA.

Sum of Squares

Model df Mean Square F Sig.
Regression 348.846 10 34.885 531.256 .000
Residual 25.544 389 .066
Total 374.390 399

a. Dependent Variable: Smart Transport Development & Efficiency
b. Predictors: (Constant), Dedicated Short-Range Communications (DSRC), Mobile Payment Systems,
Broadband Internet Connectivity, Internet of Things (IoT) Infrastructure, ...... and Global Positioning System

(GPS)
Source: Author’s Computation, 2025.

Table 4.2 shows that the regression model
produced a statistically significant result, with an F-
value of 531.26, p < .001. This indicates that there
is a significant linear relationship between the
combined predictor variables-mobile network
infrastructure (2G/3G/4G/5G), global positioning
system (GPS), internet of things (IOT)
infrastructure, broadband internet connectivity,
smart traffic management systems, cloud
computing platforms, vehicle-to-everything (V2X)
communication systems, mobile payment systems,

geospatial information systems (GIS), and
dedicated short-range communications (DSRC),
and the development and efficiency of smart
transportation systems in urban areas of Nigeria.
Given the significance level, the null hypothesis of
no linear relationship between the predictors and
smart transport development was rejected. This
implies that telecommunications infrastructure
collectively plays a significant role in shaping the
efficiency and advancement of smart transportation
systems within Nigerian cities.

TABLE 4.2.1: MODEL SUMMARY OF THE CONTRIBUTION OF TELECOMMUNICATIONS
INFRASTRUCTURE TO THE DEVELOPMENT AND EFFICIENCY OF SMART
TRANSPORTATION SYSTEMS IN URBAN AREAS OF NIGERIA.

Model R R Square Adjusted R Square  Std. Error of the
Estimate
1 .965 932 930 .256

a. Predictors: (Constant), Dedicated Short-Range Communications (DSRC), Mobile Payment Systems,
Broadband Internet Connectivity, Internet of Things (1oT) Infrastructure, amongst others.

Source: Author’s Computation, 2025.
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Table 4.2.1 shows that the coefficient of
determination (R?) is 0.932. This indicates that
86.9% of the variance in the development and
efficiency of smart transportation systems in urban
areas of Nigeria is explained by the combined
influence of telecommunications infrastructure
variables, including mobile network infrastructure
(2G/3G/4G/5G), global positioning system (GPS),
internet of things (IOT) infrastructure, broadband
internet connectivity, smart traffic management
systems, cloud computing platforms, vehicle-to-

everything (V2X) communication systems, mobile
payment systems, geospatial information systems
(GIS), and dedicated short-range communications
(DSRC). The adjusted R2 of 0.930 further confirms
that approximately 86.9% of the variability in smart
transport development is accounted for by the
model after adjusting for the number of predictors.
This suggests a very strong explanatory power of
the telecommunications infrastructure variables in
predicting the outcome variable.

TABLE 4.2.2: T-VALUES OF REGRESSION OF THE CONTRIBUTION OF
TELECOMMUNICATIONS INFRASTRUCTURE TO THE DEVELOPMENT AND EFFICIENCY OF
SMART TRANSPORTATION SYSTEMS IN URBAN AREAS OF NIGERIA.

Coefficients
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error  |Beta it Sig.
1 |(Constant) -.672 166 -4.050  .000
Mobile Network Infrastructure (2G/3G/4G/5G) |.582 .090 379 6.442 .000
Global Positioning System (GPS) 478 071 402 6.739 .000
Internet of Things (10T) Infrastructure -.069 042 -.061 -1.667  |.096
Broadband Internet Connectivity 119 .050 .075 2.398 .017
Smart Traffic Management Systems -.261 |049 -.235 -5.328  |.000
Cloud Computing Platforms .096 077 071 1.247 213
\Vehicle-to-Everything (V2X) Communication-.061 |088 -.033 -.684 .494
Systems
Mobile Payment Systems -.208  |095 -.177 -2.197  .029
Geospatial Information Systems (GIS) .042 .048 .037 .873 .383
Dedicated  Short-Range ~ Communications.452  |.034 542 13.219 000
(DSRC)
a. Dependent Variable: Smart Transport Development & Efficiency

Source: Author’s Computation, 2025.

A multiple linear regression analysis in
Table 3 was conducted to examine the contribution
of various telecommunications infrastructure
components to the development and efficiency of
smart transportation systems in urban areas of
Nigeria. The results revealed that several dictors
made statistically significant contributions to the
model. Specifically, mobile network infrastructure
(2G/3G/4G/5G) had a significant  positive
association with smart transport development and

efficiency, p = .379, %(390) = 6.44, p < .001.
Similarly, global positioning system (GPS) was
also a significant positive predictor, B = .402,
t(390) 6.74, p < .001. broadband internet
connectivity contributed positively to the outcome
variable, p = .075, t(390) = 2.40, p = .017, while
smart traffic management systems had a significant
negative association, f = —.235, t(390) = -5.33, p <
.001. mobile payment systems also showed a
significant negative relationship, p = —.177, t(390)
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= -2.20, p = .029. The strongest predictor was
dedicated short-range communications (DSRC),
which showed a large positive effect, f = .542,
t(390) = 13.22, p < .001.

On the other hand, some infrastructure
components did not show statistically significant
relationships with smart transport outcomes. These
included internet of things (1oT) infrastructure (p =
-.061, t(390) = -1.67, p = .096), cloud computing
platforms (B = .071, t(390) = 1.25, p = .213),
vehicle-to-everything  (V2X)  communication

OBJECTIVE TWO: EVALUATE THE

systems (B = —.033, t(390) = —0.68, p = .494), and
geospatial information systems (GIS) (B = .037,
t(390) = 0.87, p = .383). These findings suggest
that while certain advanced telecommunications
technologies significantly enhance the development
and efficiency of smart transportation systems in
Nigerian urban centres, others may require further
integration or infrastructure maturity to vyield
measurable impact.

IMPACT OF TELECOMMUNICATIONS-ENABLED

TECHNOLOGES ON TRAFFIC MANAGEMENT, COMMUTER SAFETY, AND REAL-TIME
TRANSPORT INFORMATION IN SELECTED NIGERIAN URBAN CENTRES.
TABLE 4.3: PERCEPTION OF RESPONDENTS ON THE IMPACT OF TELECOMMUNICATIONS-
ENABLED TECHNOLOGIES ON TRAFFIC MANAGEMENT, COMMUTER SAFETY, AND REAL-
TIME TRANSPORT INFORMATION IN SELECTED NIGERIAN URBAN CENTRES.

Statement Items

a. Telecommunication technologies such as GPS

and mobile apps have significantly improved
traffic flow and reduced congestion in my city.

The use of real-time transport information (e.g.,
live bus/train tracking) has enhanced commuter
decision-making and reduced waiting times.

Telecom-based surveillance systems and traffic
alerts have increased road safety and reduced
the frequency of accidents in urban areas.

I regularly rely on mobile technology to receive
real-time updates about road conditions, traffic

incidents, or alternative routes.

Cumulative Mean

SA A D SD  Mean Remarks
91 103 112 94 25 Accepted
183 209 08 0 3.4 Accepted
71 78 251 0 2.6 Accepted
135 170 64 31 3.0 Accepted

2.9 Accepted

Source: Author’s Computation, 2025.

The data in Table 4.3 reveals respondents’
perceptions of the impact of telecommunications-
enabled technologies on traffic management,
commuter safety, and real-time transport
information in Nigerian urban centres. Statement
(a) on GPS and mobile apps scored a mean of 2.5,
indicating neutral to moderate agreement about
their role in easing traffic congestion. Statement
(b), with the highest mean of 3.4, shows strong
agreement that real-time transport information
improves commuter decisions and reduces waiting
time. Statement (c) on telecom-based surveillance
and traffic alerts had a marginally positive mean of

2.6, indicating mixed views on their contribution to
road safety. Statement (d) scored a 3.0 mean,
confirming the regular use of mobile technologies
for real-time traffic updates. Overall, a cumulative
mean of 2.9 suggests general acceptance of these
technologies’ positive impact, though variations in
usage and perceived effectiveness remain,
especially in relation to traffic safety and
congestion relief.

The findings of this study are largely
consistent with existing empirical literature.
Adeleke et al. (2025) emphasized the pivotal role
of telecommunications infrastructure such as loT,
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Al, and big data in building smart city components,
including transport systems. The moderate to
strong agreement on real-time information
technologies in the present study supports their
assertion that telecommunications significantly
enhance urban transport efficiency. Furthermore,
Adeleke et al.’s identification of
underrepresentation of telecommunications in
existing research underlines the value of this
study’s contribution to understanding the role of
telecoms in urban mobility.

Similarly, the results align with Odeleye
(2025), who highlighted the potential of Intelligent
Transport Systems (ITS) in resolving urban

transport challenges. The current findings,
especially the strong support for real-time
commuter information, confirm  Odeleye’s

emphasis on GPS and mobile technologies as
effective tools for managing congestion and
improving safety in Nigeria’s urban centres.
Additionally, the moderate rating for traffic updates
and surveillance systems in this study reinforces
Odeleye’s advocacy for context-specific ITS policy
adaptations to address infrastructural and spatial
challenges.

Olorundare, Olorundare, and Sani (2017)
identified critical barriers to loT adoption in
Nigeria, such as weak policies and infrastructural
deficits. The relatively lower mean scores for
traffic surveillance and congestion reduction
technologies in this study resonate with their
concerns, suggesting that while telecom-based
innovations are recognized, their full potential may
be hindered by existing systemic challenges. This
alignment indicates that infrastructural and policy
improvements are necessary to enhance the
perception and utility of these technologies.

Eya, Sinniah, and Shah (2022)
demonstrated a strong correlation between loT
application and improved traffic management and
commuter safety. The current study partially
confirms this, especially through the strong mean
response on real-time information, though mixed
perceptions on traffic safety  underscore
implementation  inconsistencies.  The  urban
infrastructural strain noted by Eya et al. might
explain why respondents in this study view safety
technologies with some scepticism.

The study also aligns with Hassan et al.
(2023), who found that real-time GPS tracking and
mobile apps significantly improved transport
efficiency. The 3.4 mean score on commuter
decision-making and waiting time reduction is a
direct confirmation of these findings, underscoring
the relevance of such technologies in enhancing
public transport experiences.

Finally, Antoine et al. (2024) explored
smart mobility solutions in Kinshasa, and their
insights into telecommunications-enabled
innovations resonate with this study’s focus. The
cumulative mean of 2.9 suggests that, like
Kinshasa, Nigerian cities are beginning to benefit
from smart transport innovations, though context-
specific strategies are necessary to increase their
impact.

HYPOTHESIS TWO RESULT

Ho:  Telecommunications-enabled  technologies
have no significant impact on traffic management,
commuter safety, and real-time transport
information in selected Nigerian urban centres.

H,: Telecommunications-enabled technologies has
a significant impact on traffic management,
commuter safety, and real-time transport
information in selected Nigerian urban centres.

TABLE 4.4: MULTIVARIATE TESTS OF THE TELECOMMUNICATIONS-ENABLED
TECHNOLOGIES AND TRAFFIC MANAGEMENT, COMMUTER SAFETY, AND REAL-TIME

TRANSPORT INFORMATION IN SELECTED NIGERIAN URBAN CENTRES.

Multivariate Tests?

Effect Value F Hypothesis df Error df Sig.
Intercept Pillai's Trace 997 46733.769° 3.000 390.000 .000
Wilks' Lambda .003 46733.769" 3.000 390.000 .000
Hotelling's Trace 359.491  46733.769° 3.000 390.000 .000
Roy's Largest Root 359.491  46733.769° 3.000 390.000 .000
TelecommunicationPillai's Trace 1.386 48.089 21.000 1176.000 .000
s-Enabled Wilks' Lambda 017 168.142 21.000 1120.420 .000
Technologies Hotelling's Trace 35.710  660.916 21.000 1166.000 .000
Roy's Largest Root 35.091  1965.089° 7.000 392.000 .000

a. Design: Intercept + Telecommunications-Enabled Technologies

b. Exact statistic

c. The statistic is an upper bound on F that yields a lower bound on the significance level.

Source: Author’s Computation, 2025.
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Table 4.4 present A one-way MANOVA
was conducted to examine the effect of
telecommunications-enabled technologies on three
dependent  variables:  traffic  management,
commuter safety, and real-time transport
information in selected Nigerian urban centres. The
multivariate test using Wilks’ Lambda indicated a
statistically significant effect of
telecommunications-enabled technologies on the
combined dependent variables, Wilks” A = 0.017,
F(21, 1120.42) = 168.142, p < .001, suggesting that
the levels of  telecommunications-enabled
technologies significantly influence urban transport
outcomes.

VIIl. CONCLUSION AND
RECOMMENDATIONS
This study confirms that

telecommunications infrastructure significantly
contributes to the efficiency of smart transportation
systems in urban Nigeria. While technologies such
as GPS, mobile apps, and telecom-based traffic
controls are positively perceived, real-time
transport  information remains  underutilized.
Findings highlight that although telecom-enabled
innovations are gaining ground, infrastructural,
policy, and implementation gaps hinder their full
potential in urban transport systems.

The study recommends the following based on the

findings:
i. The study suggests for Policy and
Infrastructure Alignment: The Nigerian

government should invest in strengthening
telecommunications infrastructure and enact
transport-specific ICT policies. This includes
expanding broadband access and integrating
loT-based systems into traffic management to
improve real-time data accuracy, commuter
predictability, and congestion control.

ii. Capacity Building and Smart Technology
Integration:  Transport agencies  should
implement continuous training for staff on the
use of Intelligent Transport Systems (ITS),
while encouraging public-private partnerships
to scale up deployment of mobile apps, GPS
tracking, and traffic alert platforms across
cities. This will bridge operational gaps and
optimize smart transport delivery nationwide.

CONTRIBUTION TO KNOWLEDGE

i. This study reveals that telecommunications
infrastructure  positively influences smart
transport in Nigeria, especially in traffic
control and emergency  responsiveness
applications.
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The study confirms that real-time telecom
technologies enhance commuter decisions and
reduce waiting time, though road safety
perceptions remain mixed.
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