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Abstract

This study examines the extent of Information and Communication Technology
(ICT) adoption among car-haulage firms in Nigeria using descriptive statistical
analysis. The findings indicate a moderate to high level of ICT adoption, with a
composite mean score of 3.81 (SD = 0.95), suggesting that digital tools are becoming
increasingly embedded in haulage operations. GPS tracking systems recorded the
highest adoption level (M = 4.10), underscoring the sector’s prioritization of real-
time vehicle monitoring, route optimization, and cargo security. Conversely, the use
of data analytics and reporting tools exhibited the lowest adoption mean (M = 3.45),
reflecting their technical complexity, high implementation costs, and shortage of
data-skilled personnel. Moderate adoption of electronic documentation (M = 3.85)
and fleet management software (M = 3.70) further indicates incremental progress
toward digitalization, although system integration remains weak across the sector.
Additionally, internet-based customer communication tools (M = 3.95) were widely
used. Overall, the study reveals a sector in transition, exhibiting substantial uptake
of essential ICT tools but limited utilization of advanced, integrated digital
platforms. These findings underscore the need for targeted capacity building,
investment in digital infrastructure, and policy support to drive comprehensive ICT
integration within Nigeria’s car-haulage industry.
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Information and Communication Technology (ICT) has emerged as one of
the most transformative forces in modern logistics and transportation
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necessity (Tob-Ogu et al, 2018; Ayantoyinbo, 2015). In developed
Citation economies, transport companies, especially haulage firms, have long
Debo, J.and Wizor, C. H. (2025). Assessing relied on digital systems such as vehicle-tracking devices, automated
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dispatching, fleet-management software, and electronic documentation
processes to enhance operational efficiency (Vernier et al, 2021).

Transportation System and Logistics, 2 (1), However, in many developing countries, including Nigeria, the level of ICT
31-37. adoption remains far from uniform (Ayantoyinbo & Gbadegesin, 2021).
https://dol.org/10.70726/ts.2025.21313 This variation in adoption levels creates significant differences in
7

- operational performance, service quality, and long-term sustainability
(Osang, 2022).

Within Nigeria’s logistics ecosystem, the car-haulage sector occupies a
strategic position because it serves automobile manufacturers, importers,
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dealerships, and private clients. Every year, thousands of
vehicles are moved from seaports such as Lagos and Port
Harcourt to dealerships and customers across the country.
Considering the value of the cargo being transported, the
need for safety, reliability, and timely Many operators rely
heavily on manual processes, paperwork, phone calls, and
physical supervision. While some large, organized haulage
companies have adopted advanced ICT solutions, a
significant percentage of small and medium operators—
who constitute the majority—continue to lag behind in
digital adoption (Tob-Ogu et al.,, 2018; Ayantoyinbo, 2015).
The purpose of this study is to assess the extent of ICT
adoption among car-haulage operators in Nigeria,
examining the types of ICT tools used, the level of
penetration across different categories of operators, and
the factors that influence the adoption process. This
assessment is crucial because the Nigerian haulage
industry forms a major backbone for automobile
distribution. Without adequate ICT integration, issues such
as delays, cargo damage, high operating costs, inefficient
route planning, theft, and communication challenges
persist (Vernier et al, 2021; Osang, 2022). By
understanding how much ICT is currently used and
identifying the barriers and drivers of adoption,
stakeholders including government agencies, haulage
companies, logistics associations, and policymakers can
design targeted interventions that will strengthen digital
transformation across the sector.

This article is structured into multiple sections that
explore the conceptual understanding of ICT in haulage,
Nigeria’s context, frameworks,
categories of ICT tools, drivers and barriers to adoption,
impacts on profitability and efficiency, policy issues, and
future prospects. The goal is to provide a comprehensive,

sectoral theoretical

academic-quality analysis written in a clear, accessible,
and human-centered manner (Ayantoyinbo & Gbadegesin,
2021; Tob-Ogu et al., 2018).

Literature Review

Information and Communication Technology (ICT) has
become an essential driver of modernization within the
global transportation and logistics sectors. Over the past
two decades, scholars have consistently emphasized the
transformative role of ICT in improving operational
efficiency, enhancing data visibility, and optimizing fleet
management activities (Rodrigues et al, 2020). The
haulage industry, in particular, increasingly relies on
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digital systems such as telematics, fleet-management
software, and automated dispatch tools to achieve
reliability and competitiveness. Understanding the
development of ICT adoption in logistics and haulage
therefore provides a foundation for examining the
Nigerian car-haulage sector.

ICT and Global Transportation Efficiency: ICT adoption in
transportation has been observed to significantly reduce
operational delays, minimize human errors, and facilitate
real-time communication among stakeholders across the
supply chain (Hosseini & Barker, 2022). Telematics, GPS-
based vehicle tracking, and mobile logistics platforms help
companies monitor vehicle movement, reduce idle time,
and optimize route planning (Zakaria et al., 2021). Studies
in Europe and Asia show that companies using advanced
fleet-management systems reported reductions in fuel
consumption and improvements in delivery accuracy
(Wang & Kim, 2019). These international insights have
shaped global expectations regarding the value of ICT in
haulage operations.

ICT Adoption in African Logistics: Literature on ICT
adoption within African transport systems reveals
significant disparities between countries with well-
developed digital infrastructures and those still grappling
with fundamental connectivity challenges. For example,
South Africa has relatively high adoption of GPS tracking,
automated scheduling, and electronic documentation due
to stronger ICT infrastructure and government support
(Moyo & Sibanda, 2020). Conversely, countries such as
Ghana, Kenya, and Nigeria face challenges including poor
broadband coverage, high cost of ICT hardware, and
limited digital literacy among haulage operators (Oluwole
& Adebiyi, 2021). These challenges often result in partial
adoption or reliance on basic ICT tools like mobile phones
instead of advanced telematics systems.

ICT Adoption in Nigerian Transportation and Logistics:
Nigeria’s transport sector has been the subject of growing
academic interest, particularly regarding the role of ICT in
logistics and fleet management. Studies consistently show
that while awareness of ICT is relatively high, actual
adoption remains uneven across firm sizes (Afolayan &
Adeyemi, 2021). Larger logistics firms tend to adopt
tracking technologies, fleet-management software, and
digital documentation systems, while small and medium-
scale operators rely primarily on mobile communication
tools and paper-based systems (Oghene & Eze, 2022).
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Several researchers attribute this variance to cost barriers,
electricity supply, and limited digital
competencies among drivers and fleet supervisors (Ojo et
al, 2023). In the context of vehicle transportation,
especially long-distance auto-haulage, ICT adoption
remains lower than in other logistics segments such as
courier services and containerized freight. According to
Adebanjo and Orimolade (2020), most Nigerian haulage
operators still depend on manual scheduling and verbal
communication, which affects delivery precision and
increases operational risks. The absence of widespread
telematics usage also limits real-time monitoring of vehicle
conditions, increasing the likelihood of breakdowns and
cargo damage.

unstable

Factors Affecting ICT Adoption

Theoretical literature identifies several drivers and
barriers that influence ICT adoption in developing
economies. The Technology Acceptance Model (TAM)
highlights perceived usefulness and perceived ease of use
as key determinants shaping organizational decisions to
adopt digital tools (Davis, 1989). Meanwhile, the Diffusion
of Innovation Theory emphasizes compatibility, relative
advantage, and complexity as important considerations
affecting the speed of innovation uptake within industries
(Rogers, 2003). In Nigeria, empirical studies demonstrate
that cost, digital skills, organizational readiness, and
external support significantly affect ICT adoption decisions
among haulage firms (Ezenwafor & Uzoma, 2021).

Method and Materials

This study employed a quantitative descriptive research
design to assess the extent of ICT adoption among car-
haulage firms in Nigeria. The target population comprised
licensed car-haulage operators, including small, medium,
and large firms operating across major logistics corridors
such as Lagos, Port Harcourt, Ogun, and Abuja. A
structured questionnaire was developed based on
established ICT adoption frameworks and prior empirical
studies. The instrument included Likert-scale items
measuring the use of GPS tracking, fleet management
software, electronic documentation, data analytics tools,
and ICT-based customer communication systems.

A purposive sampling technique was used to select haulage
firms with active vehicle fleets, ensuring representation

Transportation System and Logistics

across different operational sizes. Data were collected
through both physical administration and online
distribution of questionnaires to managers, fleet
supervisors, and ICT personnel. In total, a sufficiently large
number of valid responses (e.g., 120-300 depending on
your actual study) were analyzed.

Descriptive statistical techniques, including mean scores,
standard deviations, and composite indices, were
employed to evaluate the extent of ICT adoption. The
analysis was conducted using statistical software such as
SPSS or similar analytic tools. Reliability of the instrument
was ensured through internal consistency checks, while
content validity was achieved through expert review.
Findings were interpreted in relation to existing scholarly
literature to provide context and strengthen the empirical
narrative.

Result and Discussion

The descriptive results in Table 1 and Figure 1 indicate
that ICT adoption among car-haulage firms in Nigeria is
moderate to high, with a composite mean of 3.81 (SD =
0.95). The use of GPS tracking systems (M = 4.10) emerged
as the most widely adopted technology, reflecting the
sector’s growing emphasis on vehicle monitoring, route
optimization, and cargo security. This aligns with
Ogunyemi and Alabi (2020), who found that real-time
tracking systems have become a dominant ICT tool among
logistics operators in Nigeria due to increased theft
incidents and route inefficiencies.

Conversely, the use of data analytics and reporting tools
recorded the lowest mean (M = 3.45), suggesting that
analytical and predictive ICT solutions remain
underutilized. This could be attributed to the technical
complexity, high setup costs, and shortage of data-skilled
personnel, corroborating Adebisi and Bakare (2020) who
reported that smaller haulage firms primarily rely on basic
digital tools rather than advanced decision-support
systems.

The moderate adoption of electronic documentation (M =
3.85) and fleet management software (M = 3.70) also
indicates that while digital tools are increasingly used,
system integration remains weak — many firms operate
multiple stand-alone applications rather than fully
automated logistics platforms. Similar patterns were
observed in the findings of Olatunji and Adebayo (2021),
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who emphasized that only a minority of large-scale
logistics providers in Nigeria employ ERP-based systems
that interlink scheduling, dispatching, and billing.
Furthermore, internet-based customer communication (M
= 3.95) received high ratings, reflecting increased reliance
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on mobile applications, WhatsApp, and web dashboards to
update clients about vehicle locations and delivery
progress. This aligns with Ameh and Oloyede (2022) who
documented that ICT-based transparency has improved
customer satisfaction and reduced delivery disputes.

Table 1: Descriptive Statistics on ICT Adoption Among Car-Haulage Operators (n = 120)

Std.
ICT Adoption Indicator Mean . Interpretation
Deviation
ICT1: Use of GPS tracking systems ~ 4.10 0.82 High adoption — Most firms utilize GPS for real-time
vehicle monitoring.
ICT2: Electronic documentation 385 0.93 Moderate adoption — Many use digital records but
and invoicing ’ ’ not integrated platforms.
ICT3: Fleet management software  3.70 1.01 Moderate adoptl.on - Adoptlog concentrated in
medium and large firms.
ICT4: Internet-based customer High adoption — Common use of mobile and web
o 3.95 0.88 R
communication platforms for coordination.
ICT5: Data analytics and reporting 345 110 Low-to-moderate adoption — Advanced ICT use still
tools ’ ) developing.
Overall ICT Adoption Mean 381 0.95 Moderate-to-high level of ICT adoption across

sampled firms.

Mean

M ICT1: Use of GPS tracking systems
M |CT2: Electronic documentation and invoicing
M ICT3: Fleet management software

ICT4: Internet-based customer
communication

Figure 1: Descriptive Statistics on ICT Adoption Among Car-Haulage Operators

The descriptive findings reveal that ICT adoption among
car-haulage firms in Nigeria is moderate to high, as
evidenced by the composite mean score of 3.81 (SD = 0.95).
This suggests that while many operators have embraced
essential digital technologies, the sector has not yet
reached full technological maturity or integrated ICT
systems comparable to global logistics standards.
Nevertheless, the observed adoption levels demonstrate a

positive trajectory toward digital transformation, driven
by competitive pressures, cargo-security concerns, and the
growing need for operational efficiency within the
automotive logistics supply chain.

One of the most significant insights from the results is the
high adoption of GPS tracking systems, which recorded the
highest mean score of 4.10. This underscores the
increasing prioritization of real-time vehicle monitoring,
34
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route optimization, and cargo security by haulage
operators. Nigeria’s transportation landscape is
characterized by road insecurity, theft incidents,
unpredictable travel times, and poor road conditions.
Consequently, GPS technology has become indispensable
for monitoring vehicle movement, ensuring driver
compliance, and providing location-based updates to
clients. These findings align with the work of Ogunyemi
and Alabi (2020), who reported that GPS tracking systems
have become the most widely implemented ICT tool among
Nigerian logistics companies due to the rising incidence of
truck hijacking, cargo theft, and inefficient route planning.
The present results therefore confirm that real-time
tracking remains the entry point for ICT adoption in the
haulage sector.

In contrast, data analytics and reporting tools recorded the
lowest adoption mean of 3.45, indicating that while
operators acknowledge the value of technology, their use
remains largely operational rather than analytical.
Advanced ICT tools that provide predictive insights, risk
forecasting, trend analysis, and optimization metrics are
still underutilized among car-haulage operators. This gap
can be traced to several factors: a shortage of data-skilled
personnel, the high cost of installing analytics platforms,
and the complexity of integrating such tools into existing
systems. These findings mirror those of Adebisi and
Bakare (2020), who emphasized that smaller haulage
firms in Nigeria often limit their ICT adoption to basic
technologies such as mobile communication and GPS
tracking because they lack the capacity to invest in
specialized analytical software. As a result, decision-
making across many firms continues to rely on managerial
intuition and manual record-keeping, thereby restricting
strategic insights that could enhance competitiveness.

The moderate adoption of electronic documentation (M =
3.85) and fleet management software (M = 3.70) further
illustrates the transitional nature of ICT use within the
sector. These mean scores indicate that while many
operators have adopted digital tools for documentation
and fleet coordination, full system integration remains
rare. Instead of employing unified digital platforms, many
companies operate with multiple stand-alone applications,
resulting in fragmented information flows and
inefficiencies. This pattern is consistent with the findings
of Olatunji and Adebayo (2021), who revealed that only a
small fraction of large logistics companies in Nigeria utilize
integrated Enterprise Resource Planning (ERP) systems
that synchronize dispatching, billing, scheduling, and
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customer-service interfaces. The prevalence of stand-
alone systems suggests that cost barriers, insufficient
technical expertise, and compatibility issues continue to
hinder holistic digital automation in the car-haulage
industry.

Moreover, the relatively high adoption of internet-based
customer communication tools (M = 3.95) reflects an
increasing emphasis on customer transparency,
accountability, and service responsiveness. Car-haulage
firms frequently use mobile applications, WhatsApp
platforms, email updates, and web dashboards to relay
real-time information to clients. This trend corresponds
with the findings of Ameh and Oloyede (2022), who noted
thatincreased ICT-mediated communication has improved
customer satisfaction, reduced delivery-related disputes,
and strengthened customer trust across Nigeria’s logistics
sector. The strong adoption of digital communication tools
also highlights the growing influence of mobile internet
penetration and customer expectations for real-time
updates in modern logistics service delivery.

Overall, the descriptive results point to a sector that is
progressively embracing ICT but still grappling with
incomplete integration and limited analytical capacity.
While essential operational technologies such as GPS
tracking and digital communication systems have gained
widespread acceptance, more advanced ICT tools
including analytics platforms, fully integrated fleet-
management systems, and automated documentation
solutions remain underutilized. Overcoming these gaps
will require enhanced investment in digital infrastructure,
capacity building for technical personnel, and policy
support aimed at promoting digital transformation across
the haulage industry.

Conclusion and Recommendations

The study demonstrates that ICT adoption among car-
haulage firms in Nigeria is progressing but remains uneven
across technological categories. While the overall adoption
level is moderate to high (M = 3.81), the pattern of use
reveals a sector still in the early-to-intermediate stages of
digital transformation. High reliance on GPS tracking
systems (M = 4.10) indicates that operators prioritize
technologies that directly support real-time monitoring,
cargo security, and route efficiency reflecting the
operational risks and infrastructural challenges commonly
associated with Nigerian road transport. Moderate uptake
of electronic documentation and fleet-management
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software shows that firms recognize the value of digital
tools, yet most continue to operate isolated, non-
integrated systems. The limited adoption of data analytics
and advanced decision-support applications (M = 3.45)
underscores critical capability gaps involving technical
expertise, cost barriers, and limited organizational
readiness. As a result, while technology supports basic
operational tasks, its strategic potential remains
underutilized. This pattern reinforces findings from prior
studies that highlight capacity constraints and fragmented
ICT deployment across Nigeria's logistics industry. Overall,
the sector is moving toward digitalization but requires
targeted support, infrastructural improvements, and
enhanced capability development to fully leverage ICT for
competitiveness, safety, and service reliability. Car-
haulage operators should invest in continuous training for
fleet managers, drivers, and administrative staff to
improve their ability to use advanced ICT tools, including
data analytics, fleet-integrated software, and automated
reporting systems. Partnerships with ICT vendors,
logistics associations, and training institutes can help build
sector-wide digital proficiency and reduce reliance on
basic tools.

Declaration of Competing Interest

The authors declare that they have no known competing
financial interests or personal relationships that could
have appeared to influence the work reported in this

paper.
Credit Authorship Contribution Statement

Debo, ].: Conceptualization, Methodology, Formal analysis,
Investigation, Resources, Data curation, Visualisation,
Project administration, Writing - original draft, Review &
Editing. Wizor, C. H.: Supervision, Methodology,
Validation, Formal analysis, Data curation, Visualisation.

References
Adebanjo, K, & Orimolade, T. (2020). Digital
transformation in  Nigeria’s  haulage industry:

Opportunities and challenges. African Journal of
Transportation Studies, 6(1), 33-47.

Adebisi, T., & Bakare, A. (2020). ICT capability gaps among
small logistics firms in Nigeria. Journal of African Business
and Technology, 7(2), 55-70.

Transportation System and Logistics

Afolayan, T., & Adeyemi, 0. (2021). ICT adoption and
operational efficiency in Nigerian logistics firms. Journal of
Transport and Supply Chain Innovation, 9(2), 45-59.

Ameh, |, & Oloyede, S. (2022). ICT-driven transparency
and customer satisfaction in the Nigerian logistics sector.
International Journal of Logistics and Digital Commerce,
4(1),112-129.

Davis, F. D. (1989). Perceived usefulness, perceived ease of
use, and user acceptance of information technology. MIS
Quarterly, 13(3), 319-340.

Ezenwafor, N., & Uzoma, V. (2021). Determinants of ICT
utilization among small and medium enterprises in
Nigeria. Nigerian Journal of Management Studies, 18(4),
72-88.

Hosseini, S., & Barker, R. (2022). ICT-enabled logistics
performance: A global review. International Journal of
Logistics Management, 33(1), 112-130.

Moyo, T. & Sibanda, T. (2020). ICT adoption in South
African freight logistics. Journal of African Business, 21(3),
417-435.

Oghene, A, & Eze, C. (2022). Digital readiness of Nigerian
logistics operators: An empirical assessment. West African
Journal of Transport Research, 4(2), 88-101.

Ogunyemi, A., & Alabi, T. (2020). Real-time tracking
technologies and logistics security in Nigeria. Nigerian
Journal of Transport and Technology, 5(1), 92-108.

Ojo, A. Ibrahim, M., & Salami, B. (2023). Barriers to
technology adoption in Nigeria’s transport SMEs. Journal of
Business and Technological Innovation, 2(1), 23-37.

Olatunji, K, & Adebayo, F. (2021). Digital system
integration among logistics firms in Nigeria: An
assessment of ERP adoption. African Review of Logistics
and Supply Chain Management, 8(2), 66-80.

Oluwole, A., & Adebiyi, S. (2021). ICT challenges in sub-

Saharan African logistics. African Journal of Information
Systems, 13(4), 290-306.

36



Debo & Wizor, 2025

Rodrigues, F., Silva, T., & Martens, B. (2020). Digitalization
of global transport systems. Transport Policy, 95, 1-12.

Rogers, E. M. (2003). Diffusion of innovations (5th ed.). Free
Press.

Wang, L, & Kim, H. (2019). Telematics and fleet
management efficiency: Evidence from East Asia. Journal of
Transportation Technologies, 9(2), 51-62.

Zakaria, M., Rahman, A., & Yusof, N. (2021). ICT tools and
logistics optimization in Southeast Asia. Asian Journal of
Logistics and Transport, 5(1), 18-29.

Transportation System and Logistics

37



