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Abstract

Purpose: This paper reviews how technopreneurship-driven innovations can enhance
sustainable urban transit in Sokoto State, Nigeria. It examines the mobility challenges affecting
commuter reliability and workforce productivity and identifies technology-enabled solutions
capable of modernizing the transport system.

Design/methodology/approach: The study uses a PRISMA-guided Systematic Literature Review,
synthesizing evidence from academic sources, policy reports, and global case studies (2010-
2024) focused on smart mobility technologies, digital payments, electric vehicle initiatives, and
data-driven urban planning in emerging economies.

Findings: The review finds Sokoto’s transport system constrained by weak infrastructure, informal
operations, inefficient payments, and low tech adoption. Evidence elsewhere shows smart
mobility tools boost efficiency and satisfaction, supported by PPPs, digital-skills development,
and stronger institutional coordination.

Limitations and Research implications: Although the SLR offers valuable theoretical insights, it
lacks primary data from Sokoto. Future studies should gather empirical evidence through pilot
smart mobility initiatives and evaluate their real-world effects on service delivery, productivity, and
commuter outcomes.

Practical Implications: The study underscores the need for policy support, PPPs, digital-skills
development, and community engagement to advance smart transport solutions, strengthening
institutional capacity, enhancing efficiency, and building a more reliable and transparent transit
system.

Originality/value: By integrating global smart mobility insights, the study outlines a practical
roadmap for strengthening Sokoto’s transit system, showing how technopreneurship and
intelligent transport technologies can advance sustainable mobility, boost economic resilience,
and improve quality of life in emerging cities.

Keywords: Smart Mobility, Intelligent Transportation Systems (ITS), Urban Transit Reform,
Operational Efficiency, Sustainable Urbanization

Introduction

Urban transit remains a significant challenge in Sokoto State, Nigeria, as the region continues
to face the pressures of rapid urbanization and population growth. Like many Sub-Saharan
African cities, the increasing demand for mobility has led to a heavy reliance on informal para-
transit systems, such as keke-Napep (tricycles), okadas (motorcycle taxis), and minibus taxis.
These modes operate outside formal regulatory structures, lacking standardized routes,
scheduling systems, and safety oversight. Consequently, they exhibit wide variations in service
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quality and operational efficiency. This trend mirrors regional patterns, where informal
transport accounts for as much as 80% of urban travel in Sub-Saharan Africa (World Bank,
2023).

The fragmented and inconsistent nature of these services contributes to unreliable commuting
experiences, directly affecting workforce productivity. Research indicates that ineffective
public transportation can result in productivity losses of up to 15% in West African urban
centers, primarily due to delays, unpredictability, and commuter fatigue (ITDP, 2023). In
Sokoto, such inefficiencies manifest as reduced punctuality, lower job satisfaction, and higher
turnover among workers, all of which diminish organizational performance and weaken the
broader economic environment. These mobility-related challenges also constrain urban
economic resilience by limiting efficient use of human capital (Zhou & Qi, 2023).

Technopreneurship, the integration of technological innovation and entrepreneurial problem-
solving, offers a promising pathway for addressing these systemic transit challenges. By
leveraging digital tools and data-driven techniques, technopreneurship can support the
development of more reliable, efficient, and transparent mobility systems. Studies on smart
mobility emphasize that technologies such as GPS tracking, real-time analytics, mobile
applications, and integrated payment systems significantly improve service coordination and
commuter satisfaction (Bokolo, 2023; Gracias et al., 2023). Evidence from Lagos and Accra
indicates that cities adopting Intelligent Transport Systems (ITS) have achieved reductions of
up to 20% in commute times, resulting in substantial gains in productivity and transport
efficiency (Roumboutsos & Macario, 2013).

Sokoto stands to benefit from similar innovations, particularly when implemented through
well-structured public-private partnerships (PPPs). Research shows that PPPs enhance
innovation capacity and resource mobilization within the mobility sector, enabling scalable,
technology-enabled solutions that respond to local demands (Kayom et al., 2024). When
combined with integrated mobility planning and sustainable urban development strategies
(Monteiro et al., 2024; ITDP, 2023), such approaches can significantly improve commuting
conditions, boost workforce performance, and strengthen long-term economic resilience in
Sokoto State.

Methodology

This study employs a Systematic Literature Review (SLR) to provide an evidence-based
understanding of how technopreneurship can support sustainable urban transit in Sokoto
State. Guided by the PRISMA 2020 framework, the review ensures methodological rigour and
transparency. A systematic search was conducted across Scopus, Web of Science,
ScienceDirect, SpringerLink, and Google Scholar for studies published between 2010 and
2024 using keywords such as “technopreneurship,” “urban transit,” “public transport,” “smart
mobility,” and “sustainable transportation.” Grey literature, including reports from the World
Bank, Asian Development Bank, and International Labour Organization, was also reviewed to
capture broader policy and practice insights. Studies were included if they examined the role
of technology or entrepreneurship in public transport, addressed sustainability or workforce
efficiency, and provided empirical or conceptual insights relevant to emerging economies.
After removing 28 duplicates from 126 identified records, 98 studies were screened, 52
underwent full-text assessment, and 32 met the inclusion criteria. Data were extracted into a
synthesis matrix documenting authors, context, methodology, and key findings, followed by a
thematic analysis. Four major themes emerged: smart mobility and digital applications,
integration of electric/green vehicles, cashless payment systems, and data-driven urban
planning. The review process is summarized in Figure 1, which presents the PRISMA flow
diagram used to structure the study selection procedure.

”
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PRISMA Flow Diagram of Literature Selection Process
Source: Adapted from PRISMA 2020 guidelines (Page et al., 2021).

Findings
Public Transport Situation in Sokoto at the Moment

Sokoto State, being landlocked and without railway transport services, depends almost
entirely on an underdeveloped road network to sustain its public mobility system. This heavy
reliance on road-based transit dominated by informal service providers such as keke-Napep
(tricycles), okadas/kabu-kabu (motorcycle taxis), and small minibuses presents numerous
mobility and safety challenges. Operating largely without formal regulatory oversight, these
services exhibit irregular scheduling, inconsistent routing, and poor operational standards.
Such conditions contribute to high vehicle maintenance costs, traffic risks, and unreliable
travel patterns, all of which undermine commuter safety and service predictability (Foster et
al., 2023; Monteiro et al., 2024; Okoh et al., 2024; Teras et al., 2024).

The inadequacy of transport infrastructure also has direct implications for workforce
productivity. Prolonged travel times and unpredictable delays force commuters to leave their
homes much earlier than necessary, resulting in personal time losses and reduced job
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performance. As highlighted by the World Bank (2023), the productivity of businesses and
accessibility to essential services in Sub-Saharan Africa are closely linked to the quality and
reliability of road networks. These constraints are particularly evident in Sokoto, where
inefficiencies in road transport result in lower labor engagement and weaker economic
outcomes.

Small and medium-sized enterprise (SME) operators in Sokoto face additional burdens arising
from high transportation costs, which are frequently driven by inefficient road conditions. Poor
road quality slows the movement of goods, increases logistical expenses, and diminishes
competitiveness in local markets, a trend well-documented across similar African contexts
(Roumboutsos & Macario, 2013). While Sokoto continues to grapple with these systemic
issues, other regions facing comparable mobility constraints have adopted
technopreneurship-oriented interventions to modernize their transport ecosystems. For
instance, successful public-private partnerships (PPPs) have supported road maintenance
improvements in Kenya (Asian Development Bank, 2014) and enabled technology-enabled
fleet management and GPS-based monitoring systems in Ghana (Kayom et al., 2024). These
examples illustrate viable pathways for Sokoto to pursue, particularly through the adoption of
technology-driven mobility solutions, integrated transport planning, and strengthened
institutional coordination (Bokolo, 2023; Gracias et al., 2023; ITDP, 2023).

Collectively, these insights underscore the pressing need for Sokoto to transition from an
informal, fragmented transportation system to a more reliable, technology-enabled, and well-
coordinated mobility framework that supports workforce productivity and economic
performance.

The role of Technopreneurship as an Agent of Change

Technopreneurship is the strategic integration of technology and entrepreneurial innovation,
emerging as a powerful catalyst for addressing complex 21st-century challenges, including
those related to public transportation and urban sustainability. Unlike traditional
entrepreneurship, which often emphasizes market competition and profit-driven models,
technopreneurship focuses on creating scalable, technology-enabled solutions that deliver
long-term societal impact. This distinction is particularly relevant for mobility systems in
emerging regions, where inefficiencies in transport infrastructure undermine economic
performance, commuter well-being, and urban resilience (Zhou & Qi, 2023; Monteiro et al.,
2024).

Global case studies consistently demonstrate the transformative potential of
technopreneurship in public transit reform. Urban mobility platforms, such as Uber and Bolt,
have reshaped the delivery of transport services through the use of GPS-enabled applications,
real-time data integration, and user-friendly digital interfaces. Local adaptations, including
OPay Ride and Bolt services in Nigeria, have further advanced these models by integrating
mobile payment systems and offline features to accommodate varying connectivity levels.
These innovations demonstrate how technology-driven entrepreneurship can enhance
transportation accessibility while improving user experience and operational transparency.

Smart bus systems offer another compelling example of technopreneurship in action. Cities
such as Singapore have adopted real-time tracking technologies and data analytics to
enhance route monitoring, reduce wait times, and improve reliability (Al-Kamal et al., 2024;
Bokolo, 2023; Gracias et al., 2023; Thakuriah et al., 2017). Similarly, digitalization efforts in
Nairobi’s matatu system supported by mobile applications for electronic fare payments and
real-time location updates have strengthened operational efficiency and commuter
satisfaction (Angelaki et al., 2020; Sun et al., 2021; Williams et al., 2015). For Sokoto State, the
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lessons from these global and regional innovations offer a strong foundation for developing
localized technopreneurial solutions. By adopting app-based platforms for route tracking,
integrated digital fare payments, and real-time mobility data management, Sokoto can address
critical service gaps, enhance commuter confidence, and modernize its public transportation
ecosystem. These interventions hold significant promise for developing a more efficient,
reliable, and sustainable mobility system tailored to the region's socio-economic realities.

Potential Tech Solutions to Address Sokoto’s Transit Plight

Addressing the persistent challenges of public transportation in Sokoto State will require the
deliberate deployment of technopreneurial solutions that can transform how mobility services
are organized, delivered, and managed. The complexity of issues ranging from unreliable
routing and safety risks to operational inefficiencies indicates that traditional interventions are
insufficient on their own, making technopreneurship essential for introducing scalable, data-
driven, and user-centered innovations (Bokolo, 2023; Gracias et al., 2023). Smart mobility
tools, including real-time route-tracking applications, integrated digital payment platforms,
and commuter information systems, have demonstrated significant potential in improving
travel predictability and reducing operational bottlenecks across various urban contexts
(Angelaki et al., 2020). Additionally, intelligent transport systems and digital traffic-monitoring
technologies enable cities to analyze mobility patterns, manage congestion, and enhance
coordination among public and private mobility actors, aligning with global best practices for
sustainable transport improvement (ITDP, 2023). Experiences from comparable regions show
that public—private partnerships (PPPs) can facilitate the successful implementation of such
technologies by leveraging private-sector innovation while maintaining strong institutional
oversight (Kayom et al., 2024). Adapting these models to Sokoto offers viable pathways for
modernizing its transport network and enhancing the efficiency, reliability, and sustainability
of public mobility services.

Smart Mobility Platforms

Smart mobility platforms, introduced through mobile applications, represent a significant shift
in how commuters in Sokoto experience daily travel, as they rely on GPS technologies and real-
time data to enhance reliability and efficiency. These platforms offer live vehicle tracking,
accurate arrival predictions, and enhanced route planning, thereby reducing uncertainty and
enabling commuters to better manage their time. Evidence from Nairobi’s system shows
significant reductions in wait times and improved commuter satisfaction when real-time
mobility apps are deployed, demonstrating the transformative potential of such tools for cities
facing similar mobility challenges (Welle et al., 2023).

A comparable system tailored for Sokoto would address long-standing issues such as
unpredictable schedules, inefficient routes, and low user confidence. Features such as route
optimisation and demand-responsive suggestions can further reduce delays, fuel use, and
congestion. Collaboration with transport operators, planners, and communities will ensure
alignment with local realities, while training programs will support the adoption of these
solutions among operators. Moreover, usage analytics generated by the platform could help
plannersidentify high-demand corridors and service gaps, enabling data-driven decisions. The
performance improvements typically associated with such platforms, particularly reductions
in wait times and increases in punctuality, are summarized in Table 1, which compares transit
conditions before and after the adoption of smart mobility applications.

Table 1
Before/After Comparison of Smart Mobility Apps
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Metric Before After

Wait time minutes 25 10
User Satisfaction Low High
On-Time Arrival 50 85

Source: Adapted from Welle et al. (2023)

EV and green car programs

Sokoto currently lacks the infrastructure required for large-scale deployment of electric
vehicles (EVs), yet the introduction of electric minibuses and tricycles on short intra-city routes
presents a strategic starting point for testing sustainable transport options. Implementing
such pilot programs would allow the state to observe operational performance, energy savings,
and public acceptance within its socio-economic context before broader adoption. The
potential impact of EVs on urban sustainability is well documented, especially their ability to
reduce greenhouse gas emissions, improve air quality, and lower long-term operating costs.
Global evidence shows that electric rickshaws and similar low-emission vehicles have
reduced pollution levels and enhanced commuter environments in multiple cities (Mehlig et
al., 2023). These benefits align with broader sustainable mobility priorities, including climate
resilience and system efficiency (Welle et al., 2023; Monteiro et al., 2024). For Sokoto, a
gradual shift toward EV-based fleets would offer an effective technopreneurial pathway,
combining environmental responsibility with improved service delivery. The potential
environmental gains associated with EV pilot programs particularly emission reductions are
illustrated in Figure 2, which highlights the comparative environmental performance of EV
initiatives.

Emissions Reduction in EV Pilot Programs (India, Kenya, Lagos)

100 —e— India
Kenya
—e— Lagos

90

80

70
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60
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Year

Figure 2
Emissions Reduction in EV Pilot Programs
Source: Adapted from Mehlig et al. (2023); Monteiro et al. (2024); and Welle et al. (2023).

Pilot projects represent a practical entry point for introducing electric mobility in Sokoto,
particularly through the deployment of e-minibuses or electric tricycles along major commuter
corridors where demand is highest. Such targeted initiatives would provide an opportunity for
stakeholders to assess operational feasibility, ridership patterns, cost savings, and
environmental outcomes associated with electric transport modes. Collaboration with the
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renewable energy sector will be essential to support these pilots, as partnerships with local
energy providers can ensure that the electricity powering EVs is sourced sustainably while also
facilitating the development of adequate charging infrastructure across the city.
Complementary government incentives such as subsidies, reduced import duties, or tax
rebates would further encourage transport operators to transition toward cleaner fleets,
especially when paired with training programs that familiarize drivers and operators with EV
technologies and their operational requirements. Public awareness campaigns will also be
crucial in building community confidence in electric mobility by highlighting its environmental
and economic benefits, including reduced pollution and consistently improved urban air
quality outcomes, as supported by global evidence on EV adoption (Mehlig et al., 2023). While
Sokoto may not yet have the capacity for full-scale EV integration, initiating well-designed pilot
schemes supported by renewable energy partnerships, enabling policies, and sustained
public engagement would lay the foundation for a gradual transition to sustainable urban
mobility. Such efforts align with broader sustainability imperatives in the transport sector and
reflect the state’s commitment to innovative, climate-responsive mobility solutions (Welle et
al., 2023; Monteiro et al., 2024).

Integrated Payment Systems

Integrated payment systems are crucial to modernizing public transportation in Sokoto, as they
offer a seamless, cashless method of fare collection that enhances both operational efficiency
and commuter convenience. The adoption of digital payment platforms similar to the Cowry
Card system used in Lagos demonstrates how mobile money and contactless card solutions
can strengthen user trust and streamline transit operations when effectively integrated into
daily mobility routines (lkechykwu et al., 2020). Such systems address longstanding
challenges in Sokoto’s public transport sector, particularly those related to fare disputes and
cash-handling inefficiencies, by offering transparent, automated transactions that minimize
errors and reduce opportunities for miscommunication. Cashless payments also contribute
to faster boarding times, reduced queuing at stops, and improved service punctuality,
outcomes that align with global evidence showing how digital mobility systems enhance user
experience and transit reliability (Angelaki et al., 2020; Welle et al., 2023). Beyond operational
improvements, these platforms create an auditable revenue trail, enhancing transparency and
reducing risks associated with manual cash management, an important factor in boosting
investor and government confidence and supporting long-term sector growth. Effective
implementation, however, requires strong collaboration with transport operators, banks,
fintech developers, and community stakeholders to ensure the system reflects local needs
and usage patterns. Pilot programs can further help identify barriers to adoption, enabling real-
time adjustments before citywide rollout. Public awareness campaigns and targeted training
for operators will be crucial in encouraging uptake and ensuring the smooth operation of these
systems. Ultimately, integrated payment systems have the potential to transform Sokoto’s
public transport landscape by simplifying fare collection, increasing transparency, and
fostering a modern, user-friendly transit environment supported by digital innovation (Bokolo,
2023).

Data-Driven Urban Planning

Data-driven urban planning presents a highly effective pathway for improving public
transportation operations in Sokoto, particularly through the use of real-time analytics to
monitor traffic flows and optimize transit routes. Evidence from cities such as Singapore
demonstrates how data analytics systems can be employed to regulate congestion and
enhance scheduling efficiency (Dyer et al., 2024), and similar approaches could significantly
transform commuting patterns in Sokoto. By deploying loT-enabled sensors to capture
information on vehicle movement, passenger volumes, peak travel periods, and congestion
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hotspots, Sokoto can generate an integrated mobility dataset that provides policymakers with
a comprehensive view of system performance. Such data can then be analysed to adjust
routes dynamically, reallocate vehicles during high-demand periods, and reroute services
around bottlenecks, all of which would increase service reliability and improve the commuting
experience. Beyond short-term operational gains, these technologies can also support long-
term infrastructure planning by revealing trends in commuter behaviour and identifying priority
areas for road upgrades, transit terminals, pedestrian pathways, and future mobility hubs.
Insights from global evidence on smart urban systems confirm the value of integrating data
analytics, digital platforms, and urban informatics into transportation planning, strengthening
both efficiency and sustainability outcomes (Bokolo, 2023; Gracias et al., 2023; Monteiro et
al., 2024). Achieving these outcomes in Sokoto, however, requires coordinated collaboration
among local authorities, transport agencies, technology providers, and community
stakeholders to ensure the creation of a standardized framework for data collection, analysis,
and application. Public awareness and capacity-building efforts will also be essential,
particularly in training planners and operators to use data analytics tools effectively and in
educating citizens about how data-driven decisions enhance both mobility and economic
productivity. With well-implemented governance structures and community engagement,
data-driven urban planning can position Sokoto to respond more rapidly to transportation
challenges, support evidence-based decision-making, and build a modern, efficient, and
sustainable urban mobility system.

Technological Innovation for Sustainable Development Implementation

A sustainable development pathway for Sokoto’s public transportation system cannot be
achieved in isolation; rather, it requires a coordinated effort involving technopreneurs,
government institutions, and non-governmental organisations working together to introduce
and scale innovative mobility solutions. Technological innovation, particularly in areas such as
data analytics, smart mobility platforms, and clean-energy transportation, has been widely
recognized as a critical driver of sustainable transit development in both developed and
emerging urban contexts (Bokolo, 2023; Gracias et al., 2023). For Sokoto, this means adopting
a governance approach that actively supports experimental pilot programs, fosters open data
collaboration, and encourages the integration of technology-enabled services across the
transport ecosystem. Evidence from global and regional applications of intelligent mobility
systems shows that sustainability gains are maximized when innovation is supported by strong
institutional backing, enabling policies and inclusive multisector partnerships (Welle et al.,
2023; Monteiro et al., 2024). In addition, successful cases of public-private partnerships in
transport development across Sub-Saharan Africaiillustrate how joint action between the state
and technopreneurial actors can accelerate modernization efforts and improve service quality
(Kayom et al., 2024). NGOs also play a critical role by supporting community engagement,
capacity building, and awareness programs that improve public acceptance and promote
behavioural shifts toward more sustainable mobility choices. Thus, embedding technological
innovation within a collaborative, multi-actor framework can provide Sokoto with a robust
foundation for long-term sustainable transport transformation.

Joint Ventures and PPPs

Public transportation technology and infrastructure development in Sokoto cannot advance
without the strategic use of joint ventures and public—private partnerships (PPPs), as these
arrangements combine the regulatory authority and social mandate of government with the
innovation, technical capacity, and efficiency of private actors. PPPs enable the appropriate
sharing of financial and operational risks, while facilitating transport solutions that are both
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sustainable and tailored to local needs. Evidence from Kenya illustrates how partnerships
between government and private ride-hailing operators have produced more coherent
regulatory frameworks that enhance safety, efficiency, and economic opportunities for urban
residents (Beer et al., 2017; Oviedo et al., 2021; Vignon et al., 2023; Zhong et al., 2022). Similar
successes have been documented across Sub-Saharan Africa, where PPPs have strengthened
road infrastructure, improved service coordination, and enabled the introduction of intelligent
mobility solutions (Roumboutsos & Macario, 2013; Asian Development Bank, 2014; Kayom et
al., 2024). For Sokoto, such collaborations present an opportunity to pilot smart mobility
platforms, electric vehicle fleets, and other technopreneurship-driven initiatives by leveraging
private sector expertise in technology development while government institutions provide
regulatory support, right-of-way access, and foundational infrastructure. NGOs also play a
critical role in this ecosystem by facilitating community engagement, conducting awareness
campaigns, and gathering commuter feedback that helps ensure transport interventions are
user-centred and socially responsive. Their involvement has been shown to increase public
transport ridership by building trust and improving knowledge about mobility options (Abiddin
etal,, 2022), a dynamic that can enhance the effectiveness of PPP-based transport projects in
Sokoto. By aligning the contributions of government, private companies, and civil society, PPPs
offer a practical pathway for developing a modern, inclusive, and efficient public transport
system in the state.

Training and Development

Developing the digital capabilities of the local workforce is essential for ensuring that new
transportation technologies can be effectively deployed and sustained in Sokoto. Establishing
partnerships between educationalinstitutions and technology firms would enable the creation
of targeted, skills-based training programs, such as workshops, seminars, and online
modules, covering practical competencies in areas including data analytics, urban mobility
platforms, and emerging intelligent transport technologies. Evidence from successful
initiatives such as Tech4Dev in Nigeria demonstrates how structured digital skills interventions
can prepare a new generation for technology-driven careers and support broader economic
sectors, including transportation (This Day, 2024). Sokoto can replicate and contextualise such
models to develop a workforce proficient in the tools and systems necessary for a modern,
efficient, and sustainable mobility ecosystem. Tailored programmes focusing on specific
applications such as loT-supported route planning, smart mobility platform operations, or real-
time data monitoring will not only enhance employability for participants but also strengthen
institutional capacity for long-term innovation. These efforts align with broader insights in the
technopreneurship and smart mobility literature, which emphasise the importance of digital
competencies and human capital development in achieving effective and scalable transport
transformations (Bokolo, 2023; Angelaki et al., 2020; Monteiro et al., 2024). By fostering
collaboration among government agencies, private sector partners, and NGOs, Sokoto can
build a holistic training framework that empowers its workforce while positioning the state to
lead sustainable urban mobility initiatives and deliver more efficient, equitable public
transport solutions.

Business and Investment Opportunities

Financial backing remains a critical enabler for start-ups and technopreneurs working on
transportation technologies in Sokoto, as access to capital allows innovators to transform
ideas into scalable solutions that generate employment and stimulate the local economy.
Government initiatives such as the Nigerian Innovation Fund already target technology-driven
ventures by supporting early-stage research, development, and market entry activities
essential for successful innovation. International development organisations, global venture
capital firms, and technology-focused investment agencies are also increasingly directing
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funds toward African tech ecosystems, a trend highlighted in recent assessments of digital
advancement across the continent (Resilient Digital Africa Report, 2023). These external
sources of funding can provide Sokoto-based technopreneurs with resources often
unavailable domestically, while also facilitating mentorship, advisory support and
collaborative partnerships that strengthen business viability. Such opportunities align with
broader regional evidence showing how blended finance and public—private investment
structures accelerate innovation in transport and infrastructure projects (Kayom et al., 2024;
Roumboutsos & Macario, 2013). To maximize these prospects, start-ups must prepare robust
business plans that clearly articulate their value proposition, operational model, and
measurable impact on the transportation sector, supported by compelling data and forecasts
that reinforce investor confidence. Participation in pitch competitions, accelerators, and
entrepreneurship programs can further enhance visibility and connect emerging innovators
with potential funders. Networking with industry stakeholders, financial institutions, and peer
start-ups fosters knowledge exchange and encourages synergies that drive collective growth.
Establishing incubators or innovation hubs dedicated to transportation technology within
Sokoto would also provide structured support, funding pathways, and business development
services for emerging entrepreneurs. Strengthening these investment and capacity-building
mechanisms will be essential for accelerating transportation technology adoption in the state;
with sufficient funding and institutional support, technopreneurial innovations can transform
public transit, improve quality of life, and contribute significantly to regional economic
development (Bokolo, 2023).

Challenges

While the potential for technological innovation to transform Sokoto’s public transportation
system is substantial, several challenges must be addressed for these benefits to be fully
realized. Structural limitations, including inadequate infrastructure, digital capacity gaps, and
fragmented institutional coordination, pose significant obstacles to the adoption of smart
mobility solutions, as highlighted in global assessments of sustainable transport systems
(Monteiro et al., 2024). These challenges are further compounded by limited technical
expertise, inconsistent policy frameworks, and low public awareness levels, all of which can
hinder the deployment and scaling of new technologies. Additionally, financial constraints
remain a major barrier for both government and private innovators seeking to introduce data-
driven platforms, electric vehicles, and integrated payment systems. Overcoming these
hurdles requires a deliberate and multi-layered strategy that promotes continuous capacity
development, strengthens institutional collaboration, and ensures that technological
deployments are alighed with local socio-economic realities. Evidence from smart urban
mobility literature emphasises the need for robust stakeholder engagement, investment in
digital infrastructure, and proactive governance systems to support effective implementation
(Bokolo, 2023; Gracias et al., 2023). By systematically identifying these challenges and
proposing targeted responses, Sokoto can build a more resilient pathway toward achieving
sustainable, technology-enabled urban transportation.

Potential Barriers

Several barriers could hinder the effective implementation of transportation technologies in
Sokoto, particularly the challenge of insufficient funding for research, development, and
operational activities. Limited access to venture capital and the absence of specialised grants
for transportation technology projects often restrict the ability of start-ups and
technopreneurs to pilot and scale innovative solutions, especially given the high upfront costs
associated with digital platforms, smart mobility systems, and environmentally sustainable
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transport options (Monteiro et al., 2024). These financial constraints reflect broader trends
observed in emerging economies, where inadequate investment structures often hinder
innovation in the mobility and infrastructure sectors (Roumboutsos & Macario, 2013). In
addition to funding gaps, resistance to technology adoption remains a significant barrier as
transport operators and government stakeholders may distrust unfamiliar systems, fear job
displacement, or simply prefer traditional, visible operational methods over digital tools. Such
scepticism has been documented as a central obstacle in the implementation of smart
mobility solutions across urban contexts, where limited digital readiness and low institutional
capacity slow the transition toward data-driven and technology-enabled transport practices
(Bokolo, 2023; Gracias et al., 2023). These forms of resistance not only limit adoption but also
undermine the scalability and long-term sustainability of transportation innovations in Sokoto.

The current transport infrastructure in Sokoto, characterised by non-motorable roads, weak
digital connectivity, and limited internet accessibility, poses a substantial barrier to the
successful implementation of technological innovations in the mobility sector. Without the
foundationalinfrastructure required to support smart systems, such asreliable road networks,
stable broadband connectivity, and an integrated data management environment, advanced
solutions like smart mobility platforms, GPS-based routing tools, and real-time analytics
cannot function effectively or achieve their intended impact. Evidence from global and
regional studies consistently shows that technological interventions in urban mobility deliver
meaningful results only when supported by adequate physical and digital infrastructure,
enabling seamless data flows, efficient traffic management, and scalable system
improvements (Monteiro et al., 2024; Bokolo, 2023; Gracias et al., 2023). Similarly, experiences
from transport modernization efforts across developing regions highlight how infrastructure
deficits can delay or undermine innovation, even when policy support is in place (Asian
Development Bank, 2014). For Sokoto, therefore, inadequate infrastructure not only restricts
the introduction of new technologies but also prevents existing innovations from reaching their
full potential or delivering sustainable improvements in public transportation outcomes.

Proposed Solutions
Policy Support and Incentives

Strengthening policy support and implementing targeted incentives is essential for
accelerating transportation innovation in Sokoto. Government authorities can stimulate
technopreneurial growth by developing enabling regulatory frameworks, offering tax benefits,
and providing subsidies to reduce entry barriers for start-ups focused on mobility solutions. A
well-structured policy environment not only promotes the safe and compliant use of emerging
technologies but also attracts new market participants interested in contributing to the
modernization of the transport sector. Such policy interventions align with broader insights
emphasising that innovation flourishes when governments adopt clear, supportive rules that
nurture sustainable growth in the mobility ecosystem (Bokolo, 2023; Gracias et al., 2023).

Community Engagement and Education

Building trust in new mobility technologies requires robust community engagement and
continuous education. Public awareness campaigns, training workshops, and operator-
focused sensitisation programs can help demystify digital tools and highlight their benefits,
including improved safety, reliability, and convenience. Creating platforms where
technopreneurs, government officials, and community members exchange ideas will ensure
that mobility reforms reflect local needs and expectations. Such engagement strategies are
consistent with global findings showing that social inclusion, digital literacy, and public
participation are fundamental to the successful adoption of smart mobility systems (Bokolo,
2023; Gracias et al., 2023).
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Gradual Implementation Strategies

A phased implementation approach beginning with pilot projects is an effective strategy for
introducing mobility innovations in Sokoto. Pilot deployments allow stakeholders to gather
real-time data, evaluate usability, and collect feedback from transport operators and
commuters, which can guide improvements before scaling citywide. This iterative and
adaptive method reduces risks, enhances system reliability, and ensures that technological
solutions are grounded in the realities of Sokoto’s mobility ecosystem. Such phased
approaches are widely recommended in sustainable transportation literature as a means of
ensuring successful adoption and long-term integration (Monteiro et al., 2024).

Public-Private Partnerships (PPPs)

Public-private partnerships are vital for overcoming infrastructural and financial barriers in
Sokoto’s transport sector. By combining public sector oversight with private sector innovation
and technical capacity, PPPs can facilitate investments in smart transit technologies, road
improvements, and sustainable mobility projects. Experiences across Africa demonstrate how
PPPs have strengthened road maintenance, introduced digital mobility platforms and
improved overall transport coordination (Kayom et al., 2024; Roumboutsos & Macario, 2013;
Asian Development Bank, 2014). Mobilising PPPs in Sokoto would therefore accelerate the
deployment of high-impact transport solutions tailored to local needs.

Infrastructure Improvements

Upgrading foundational infrastructure remains a prerequisite for integrating new
transportation technologies in Sokoto. Improvements to road networks, enhanced internet
connectivity, and the establishment of EV charging stations are essential for ensuring that
innovations function effectively and at scale. Coordinating these improvements through
government-private sector collaboration will provide the physical and digital backbone
needed to support intelligent transport systems, electric mobility solutions, and data-driven
planning. Global evidence consistently highlights infrastructure readiness as the cornerstone
of sustainable, technology-enabled urban mobility transitions (Monteiro et al., 2024).

Effect on Employee Productivity

The current state of Sokoto’s road infrastructure poses persistent challenges that significantly
affect workforce productivity, particularly through traffic congestion, travel delays, and the
unreliability of daily commuting. With public transport dominated by informal, unregulated
modes, commuters frequently experience unpredictable travel times, resulting in late arrivals
and reduced productive hours. These inefficiencies mirror broader patterns across Sub-
Saharan Africa, where inadequate transport systems contribute to economic losses and
restricted access to essential services (World Bank, 2023; ITDP, 2023).

Beyond lost time, inconsistent commuting conditions heighten stress, fatigue, and frustration
among workers, further diminishing job performance and morale. Recent studies show that
mobility constraints and long, unreliable commutes directly undermine labour productivity
and weaken urban economic resilience (Zhou & Qi, 2023; Welle et al., 2023). Improving road
conditions and modernising transport systems is therefore not merely a mobility issue but a
critical workforce productivity imperative for Sokoto. The relationship between commuting
delays and productivity impacts is illustrated in Figure 3, which summarizes how transit
inefficiencies influence employee performance outcomes.
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50 Impact of Urban Transit Delays on Employee Productivity (ILO, 2024)

40

30

20

Percentage of Workforce (%)

10

Late Reporting Increased Stress/Fatigue Absenteeism

Figure 3
Impact of Urban Transit Delays on Employee Productivity

Source: Compiled by the authors based on World Bank (2023); ITDP (2023); Zhou & Qi (2023); and
Welle et al. (2023).

The current state of Sokoto’s road infrastructure poses persistent challenges that significantly
affect workforce productivity, particularly through traffic congestion, travel delays, and the
overall unreliability of daily commuting. With public transport systems dominated by informal,
unregulated modes, commuters frequently experience unpredictable travel times, resulting in
late arrivals to work and reduced productive hours. Such inefficiencies mirror broader patterns
observed across Sub-Saharan Africa, where inadequate transport systems contribute to
significant economic losses and constrain access to essential services (World Bank, 2023;
ITDP, 2023). Beyond lost time, irregular commuting conditions often heighten stress, fatigue,
and frustration among workers, which can further diminish job performance, satisfaction, and
morale. Evidence from recent studies emphasises that mobility constraints and long,
unreliable commutes directly undermine labour productivity and weaken overall urban
economic resilience (Zhou & Qi, 2023; Welle et al., 2023). In Sokoto, improving road conditions
and modernising transit systems is therefore not merely a transport concern, but a critical
workforce and productivity imperative.

Comparative Insight

Cities worldwide facing mobility challenges similar to those observed in Sokoto have
successfully transformed their public transportation systems by leveraging technology-driven
solutions and innovative business models. In Kenya, the integration of digital ride-hailing
platforms such as Uber and Bolt, together with cashless payment systems, has enhanced
service reliability, reduced cash-handling inefficiencies, and increased fare transparency for
passengers, making commuting more efficient and accessible. Comparable progress has
been recorded in several Indian cities, where real-time tracking applications for buses and
trains have significantly improved schedule adherence and reduced commuter frustration by
providing live updates on vehicle arrival times, route options, and potential service disruptions.
These global experiences align with findings in the smart mobility literature, which highlight
how mobile platforms and real-time information systems enhance commuter confidence and
operational efficiency (Angelaki et al., 2020; Bokolo, 2023; Welle et al., 2023). The success of
such technopreneurial models demonstrates the feasibility of adapting similar solutions for
Sokoto, particularly through the adoption of affordable tools such as GPS-based tracking,
mobile payment systems, and data-driven route optimisation. When effectively localised,
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these innovations can streamline operations, strengthen user trust, and support wider
economic resilience. Moreover, evidence confirms that technopreneurship through
applications of artificial intelligence, the Internet of Things (loT), mobile platforms, and data
analytics plays a pivotal role in enhancing service delivery and enabling cities with
infrastructural constraints to manage public resources more efficiently while improving
mobility outcomes (Zhou & Qi, 2023; Gracias et al.,, 2023). Such technology-enabled
approaches provide practical pathways for Sokoto to modernise its transport network and
ensure more reliable, predictable, and commuter-friendly services.

Discussion

Setting up a Fund for Technological Innovation

A dedicated Fund for Technological Innovation in urban mobility should be established to
stimulate technopreneurial solutions for Sokoto’s public transport system. Evidence from
smart city developments shows that government-backed financing mechanisms play a crucial
role in fostering innovation and enabling technology-driven improvements in mobility services,
particularly when supported through structured public—private arrangements (Kayom et al.,
2024). Similarly, development finance models emphasize that strategically allocated public
funds, especially those drawn from sectoral revenues and transport-related taxes, can
enhance infrastructure efficiency and create long-term sustainability in urban transit systems
(Asian Development Bank, 2014).

Building on these insights, the proposed fund should provide no-interest or low-interest
financing to startups and young entrepreneurs developing mobility technologies for route
optimization, payment systems, fleet management, or commuter services. Easing access to
such financing would lower entry barriers for emerging technopreneurs and strengthen their
ability to participate meaningfully in the local innovation ecosystem. By reinvesting transport-
generated revenues into this fund, the government would create a self-sustaining mechanism
that aligns fiscal policy with ongoing innovation and supports the continuous emergence of
locally relevant urban mobility solutions.

Preparation of a Detailed Comprehensive Mobility Plan

A comprehensive urban mobility plan should be developed to guide long-term investments in
public transportation infrastructure, smart technology integration, and service delivery
improvements in Sokoto. Evidence from recent smart mobility studies demonstrates that
effective urban transport planning relies on structured, data-driven approaches that enhance
system efficiency and support sustainable city development (Bokolo, 2023; Gracias et al.,
2023). Broader urban sustainability research also highlights that well-coordinated mobility
strategies are essential for addressing challenges related to urban form, congestion, and
environmental impacts (Monteiro et al., 2024).

To achieve this, the planning process must be grounded in inclusive stakeholder engagement,
involving community representatives, transport operators, and technologists to ensure that
priorities reflect local needs and operational realities. Global mobility frameworks further
recommend establishing a dedicated transportation authority responsible for implementing
the mobility plan, coordinating public and private actors, allocating resources, and making
evidence-based decisions that align with long-term urban mobility objectives (ITDP, 2023).
Such an institutional mechanism would strengthen governance, enhance policy coherence,
and support the transition toward an integrated, technology-enabled urban transport system
in Sokoto.
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Options to Implement Training or Capacity Building Programs

Developing training and capacity-building programs for local entrepreneurs and transport
operators is crucial to strengthening digital literacy, enhancing operational efficiency, and
supporting the adoption of technology-enabled mobility solutions in Sokoto. Empirical
evidence suggests that enhancing the skills of the transport workforce directly contributes to
increased productivity and more efficient service delivery, particularly in contexts where
commuting challenges hinder economic performance (International Labour Organization,
2024). Strengthening human capital has also been shown to enhance urban economic
resilience, making targeted training a critical component of sustainable mobility reform (Zhou
& Qi, 2023).

Given the increasing reliance on data-driven systems and smart mobility platforms, building
competencies in digital tools, platform management, and technology integration is vital
(Bokolo, 2023). These programs should be designed in collaboration with universities,
vocational training centers, and innovation-focused institutions to ensure that curricula align
with the practical needs of the transport sector. In line with best practices in smart city
development, such initiatives can be supported through a mix of public funding and private-
sector partnerships, reinforcing the collaborative structures that have proven effective in
fostering innovation across urban mobility systems (Kayom et al., 2024). Ensuring the broad
accessibility and affordability of these programs would help cultivate a skilled pool of
technopreneurs and operators capable of sustaining long-term improvements in Sokoto’s
transit ecosystem.

Encouragement of Public-Private Partnerships (PPPs)

The government should actively promote public—private partnerships (PPPs) as a strategic
mechanism for improving transport infrastructure and fostering innovation in mobility services
across Sokoto. Empirical evidence shows that PPPs play a central role in enabling
technological advancement and enhancing the sustainability of urban mobility systems,
particularly in contexts where public resources alone are insufficient to drive large-scale
transformation (Kayom et al., 2024). Research on transport development in Sub-Saharan
Africa further demonstrates that PPP arrangements can significantly strengthen road
infrastructure, enhance operational efficiency, and bridge service delivery gaps (Roumboutsos
& Macario, 2013).

To stimulate private-sector participation, government policy should create a supportive and
transparent procurement environment. Development finance studies highlight that reducing
administrative barriers, offering targeted investment incentives, and improving contract
governance can increase investor confidence and expand financing for public transport
projects (Asian Development Bank, 2014). In line with contemporary mobility planning
frameworks, integrating PPPs within a coordinated institutional structure would also enhance
collaboration between government agencies and private actors, thereby supporting the
development of innovative and sustainable transport solutions in Sokoto (ITDP, 2023).

Infrastructure Improvements and Smart Technology Investment

Strategic investment in transport infrastructure and smart mobility technologies is essential
for strengthening the efficiency and reliability of Sokoto’s public transportation system.
Evidence from smart-city and mobility research indicates that integrating digital tools, such as
real-time monitoring systems, intelligent routing platforms, and automated payment
solutions, significantly enhances operational performance and improves the commuter
experience (Bokolo, 2023; Angelaki et al., 2020). Broader analyses of urban data ecosystems
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reveal that modern mobility systems necessitate robust digital infrastructure, supported by
coordinated policy and planning frameworks (Gracias et al., 2023).

In addition to digital systems, investment in physical infrastructure remains critical. Studies
indicate that allocating a clearly defined portion of government budgets toward road upgrading
and civil works is essential for maximizing long-term public value and sustaining transport
efficiency (ITDP, 2023). Complementing these investments, the adoption of innovative mobility
technologies such as platform-based ride management tools and green vehicle solutions has
been shown to improve service quality and support environmental sustainability when
supported through targeted incentives (Al-Kamal et al., 2024; Mehlig et al., 2023).

Accordingly, government policy should prioritize the upgrading of road networks while
simultaneously promoting smart technologies through mechanisms such as tax incentives,
subsidies, or investment support for firms developing advanced mobility solutions. This dual
approach would strengthen the resilience, accessibility, and sustainability of Sokoto’s
transport ecosystem.

Conclusion

Sokoto has a unique opportunity to transform its public transport system into an efficient,
people-centred, and technopreneurship-driven network capable of generating substantial
economic and social benefits. Addressing the state’s recurring mobility challenges, such as
poor road infrastructure, congestion, unreliable services, and limited digital systems, requires
a strategic shift towards technology-enabled and innovation-led solutions. Evidence from
global and regional studies shows that smart mobility platforms, sustainable vehicle
technologies, integrated payment systems, and data-driven urban planning can significantly
improve commuting experiences, enhance workforce productivity, and strengthen the long-
term sustainability of urban transport systems (Bokolo, 2023; Welle et al., 2023; Monteiro et
al., 2024). Achieving such a transformation in Sokoto will demand coordinated efforts among
key stakeholders, including policymakers, technopreneurs, private investors, and community
groups. Policymakers must establish supportive regulatory frameworks and funding
mechanisms, while local innovators develop homegrown solutions tailored to the realities of
Sokoto’s socio-economic environment. Public—private partnerships and strong community
engagement will also be crucial for enabling adoption, ensuring scalability, and integrating
these technologies into everyday mobility practices (Zhou & Qi, 2023; Gracias et al., 2023).
Ultimately, the collective ambition is to build a modern, efficient, and sustainable transit
system that enhances quality of life, strengthens economic resilience, and positions Sokoto
as a regional model for technopreneurship-led urban mobility transformation.

Reference

Abiddin, N. Z., Ibrahim, I., & Aziz, S. A. A. (2022). Non-Governmental Organisations (NGOs) and
Their Part towards Sustainable Community Development. Sustainability, 14(8), 4386.
https://doi.org/10.3390/SU14084386

Al-Kamal, A. M., Rinaima, C. A., Yudha, A. T. R. C., & Permadi, A. (2024). The Determinant
Analysis of Service Quality and Gojek’s Matching Algorithm on The Satisfaction of
Muslimah Customers in Surabaya. Journal of Islamic Economics and Business, 10(1), 91—
114. https://doi.org/10.20473/JEBISN1011.47907

Angelaki, M. E., Karvounidis, T., & Douligeris, C. (2020). Mobile applications and projects for
sustainable urban public transportation: a selective review. Proceedings of the 24th Pan-

99

International
Journal of
Business
Sustainability

Volume: 1,
Issue: 2, 2025


https://doi.org/10.3390/SU14084386
https://doi.org/10.20473/JEBIS.V10I1.47907

Hellenic Conference on Informatics (pp- 156-161).
https://doi.org/10.1145/3437120.3437297

Asian Development Bank. (2014). Public-Private Partnerships in Urbanization in the People’s
Republic of China. Asian Development Bank.
https://doi.org/10.22/JS/JQUERY.DATATABLES.MIN.JS

Baek, J., & Park, W. R. (2022). The impact of improved passenger transport system on
manufacturing plant productivity. Regional Science and Urban Economics, 96, 103805.
https://doi.org/10.1016/J.REGSCIURBEC0.2022.103805

Beer, R., Brakewood, C., Rahman, S., & Viscardi, J. (2017). Qualitative Analysis of Ride-Hailing
Regulations in Major American Cities. Transportation Research Record, 2650(1), 84-91.
https://doi.org/10.3141/2650-10

Bokolo, A. J. (2023). Data driven approaches for smart city planning and design: a case
scenario on urban data management. Digital Policy, Regulation and Governance, 25(4),
351-367. https://doi.org/10.1108/DPRG-03-2022-0023/FULL/PDF

Brzezinski, t., & Kolinski, A. (2024). Challenges of the Green Transformation of Transport in
Poland. Sustainability, 16(8), 3418. https://doi.org/10.3390/SU16083418

Dyer, G. M. C., Khomenko, S., Adlakha, D., Anenberg, S., Angelova, J., Behnisch, M., Boeing, G.,
Chen, X., Cirach, M., de Hoogh, K., Diez Roux, A. V., Esperon-Rodriguez, M., Flueckiger, B.,
Gasparrini, A., lungman, T., Khreis, H., Kondo, M. C., Masselot, P., McDonald, R. I, ...
Nieuwenhuijsen, M. (2024). Commentary: A road map for future data-driven urban
planning and environmental health research. Cities, 155, 105340.
https://doi.org/10.1016/J.CITIES.2024.105340

Foster, V., Gorgulu, N., Straub, S., & Vagliasindi, M. (2023). The Impact of Infrastructure on
Development Outcomes: A Qualitative Review of Four Decades of Literature. Policy
Research Working Paper Series. https://ideas.repec.org/p/wbk/wbrwps/10343.html

Gogri, K., Bhanushali, A., Sonawane, A., & Khairnar, M. (2020). Real Time Bus Tracking System.
International  Journal  of  Engineering  Research & Technology, 9(6).
https://doi.org/10.17577/1JERTVOIS060545

Gracias, J. S., Parnell, G. S., Specking, E., Pohl, E. A., & Buchanan, R. (2023). Smart Cities—A
Structured Literature Review. Smart Cities, 6(4), 1719-1743.
https://doi.org/10.3390/SMARTCITIES6040080

International Labour Organization. (2024). World Employment and Social Outlook, Trends
2024. Internasional Labour Organization, 120.

ITDP. (2023). The sustainable mobility jigsaw: Fitting the pieces together to reach our goal.
International Transport Forum. https://itdp.org/event/international-transport-forum-
2023/

Kayom, W., Nagula, B., Nyende, S., Kayom, W., Nagula, B., & Nyende, S. (2024). The Role of
Public-Private Partnerships (PPPs) in Smart City Development in Uganda. Current Urban
Studies, 12(3), 381-392. https://doi.org/10.4236/CUS.2024.123019

Mehlig, D., Staffell, I., Stettler, M., & ApSimon, H. (2023). Accelerating electric vehicle uptake
favours greenhouse gas over air pollutant emissions. Transportation Research Part D:
Transport and Environment, 124, 103954. https://doi.org/10.1016/J.TRD.2023.103954

Monteiro, J., Sousa, N., Coutinho-Rodrigues, J., & Natividade-Jesus, E. (2024). Challenges
Ahead for Sustainable Cities: An Urban Form and Transport System Review. Energies,
17(2), 409. https://doi.org/10.3390/EN17020409/S1

100

International
Journal of
Business
Sustainability

© UIR Press
e-ISSN: 3110-7737
DOI:
10.25299/ijbs.2025.23452


https://doi.org/10.1145/3437120.3437297
https://doi.org/10.22/JS/JQUERY.DATATABLES.MIN.JS
https://doi.org/10.1016/J.REGSCIURBECO.2022.103805
https://doi.org/10.3141/2650-10
https://doi.org/10.1108/DPRG-03-2022-0023/FULL/PDF
https://doi.org/10.3390/SU16083418
https://doi.org/10.1016/J.CITIES.2024.105340
https://ideas.repec.org/p/wbk/wbrwps/10343.html
https://doi.org/10.17577/IJERTV9IS060545
https://doi.org/10.3390/SMARTCITIES6040080
https://itdp.org/event/international-transport-forum-2023/
https://itdp.org/event/international-transport-forum-2023/
https://doi.org/10.4236/CUS.2024.123019
https://doi.org/10.1016/J.TRD.2023.103954
https://doi.org/10.3390/EN17020409/S1

Nduhura, A., Settumba, J. P., Nuwagaba, |., Molokwane, T., & Lukamba, M. T. (2021). Public-
Private Partnerships in the transport sector. International Conference on Public
Administration and Development Alternatives, 6.
http://umispace.umi.ac.ug:80/xmlui/handle/20.500.12305/1422

Ikechykwu, N., Victor Onyebuchi Okolo, John Chidume Anetoh, Chinedum Okey Obikeze, &
Ifeanyichukwu Oranusi. (2020). Transportation systems effectiveness and economic
developmentin Nigeria. International Research Journal of Marketing and Economics, 7(4),
1-17.
https://www.researchgate.net/publication/351927833_Transportation_systems_effectiv
eness_and_economic_development_in_Nigeria

Okoh, J. ., Page, |, Okoye, L., Onyebuenyi, F., & Olufolakemi, A. O. (2024). Assessment of the
Impact of Infrastructural Facilities on the Performances of Small and Medium Scale
Enterprises in South Western Nigeria. Journal of Research in Business and Management,
12(5), 2347-3002. https://www.questjournals.org/jrbm/papers/vol12-
issueb5/1205227237.pdf

Oviedo, D., Jaramillo, D. P., & Nieto, M. (2021). Governance and Regulation of Ride-hailing
Services in Emerging Markets: Challenges, Experiences and Implications. In Inter-
American Development Bank. Inter-American Development Bank.
https://doi.org/10.18235/0003579

Peluchette, J. V., & Karl, K. (2007). The impact of workplace attire on employee self-
perceptions. Human  Resource Development Quarterly, 18(3), 345-360.
https://doi.org/10.1002/HRDQ.1208

Resilient Digital Africa Report. (2023). Roam: Revolutionizing electric mobility in Africa. Roam.
https://www.roam-electric.com/

Roumboutsos, A., & Macario, R. M. R. (2013). Public private partnerships in transport: Theory
and practice. Built Environment Project and Asset Management, 3(2), 160-164.
https://doi.org/10.1108/BEPAM-05-2013-0016

Sun, Y, Liu, C., & Zhang, C. (2021). Mobile Technology and Studies on Transport Behavior: A
Literature Analysis, Integrated Research Model, and Future Research Agenda. Mobile
Information Systems, 2021(1), 9309904. https://doi.org/10.1155/2021/9309904

Teras, D., Tjahjono, B., Ridwan, R., Saepudin, A., Arniansyah, A., Leihitu, D. D. J., & Zebua, D.
(2024). Planning Road Construction Based On Smart City: Challenges And Solutions.
Innovative Research in Civil and Environmental Engineering, 1(1), 23-29.
https://doi.org/10.70134/IRCEE.V111.44

Thakuriah, P. (Vonu), Tilahun, N. Y., & Zellner, M. (2017). Big Data and Urban Informatics:
Innovations and Challenges to Urban Planning and Knowledge Discovery. Springer
Geography, 11-45. https://doi.org/10.1007/978-3-319-40902-3_2

This Day. (2024). Tech4Dev, UK-Nigeria Tech Hub Chart Blueprint to Grow Creative Economy |
IFACCA - International Federation of Arts Councils and Culture Agencies. International

Federation of Arts Councils and Culture Agencies.
https://ifacca.org/news/2024/08/24/tech4dev-uk-nigeria-tech-hub-chart-blueprint-
row/

Vignon, D., Yin, Y., & Ke, J. (2023). Regulating the ride-hailing market in the age of uberization.
Transportation Research Part E: Logistics and Transportation Review, 169, 102969.
https://doi.org/10.1016/J.TRE.2022.102969

101

International
Journal of
Business
Sustainability

Volume: 1,
Issue: 2, 2025


http://umispace.umi.ac.ug/xmlui/handle/20.500.12305/1422
https://www.researchgate.net/publication/351927833_Transportation_systems_effectiveness_and_economic_development_in_Nigeria
https://www.researchgate.net/publication/351927833_Transportation_systems_effectiveness_and_economic_development_in_Nigeria
https://www.questjournals.org/jrbm/papers/vol12-issue5/1205227237.pdf
https://www.questjournals.org/jrbm/papers/vol12-issue5/1205227237.pdf
https://doi.org/10.18235/0003579
https://doi.org/10.1002/HRDQ.1208
https://www.roam-electric.com/
https://doi.org/10.1108/BEPAM-05-2013-0016
https://doi.org/10.1155/2021/9309904
https://doi.org/10.70134/IRCEE.V1I1.44
https://doi.org/10.1007/978-3-319-40902-3_2
https://ifacca.org/news/2024/08/24/tech4dev-uk-nigeria-tech-hub-chart-blueprint-grow/
https://ifacca.org/news/2024/08/24/tech4dev-uk-nigeria-tech-hub-chart-blueprint-grow/
https://doi.org/10.1016/J.TRE.2022.102969

Welle, B., Kustar, A., & Albuguerqgue, C. (2023). Post-Pandemic, Public Transport Needs to Get
Back on Track to Meet Global Climate Goals | TheCityFix. World Resource Institute.
https://thecityfix.com/blog/post-pandemic-public-transport-needs-to-get-back-on-
track-to-meet-global-climate-goals/

Williams, S., White, A., Waiganjo, P., Orwa, D., & Klopp, J. (2015). The digital matatu project:
Using cell phones to create an open source data for Nairobi’s semi-formal bus system.
Journal of Transport Geography, 49, 39-51.
https://doi.org/10.1016/J.J,TRANGEO.2015.10.005

World Bank. (2023). The Global State of Financial Inclusion & Consumer Protection. World
Bank Publication. www.worldbank.org

Zhong, J., Zhou, H., Lin, Y., & Ren, F. (2022). The impact of ride-hailing services on the use of
traditional taxis: Evidence from Chinese urban panel data. IET Intelligent Transport
Systems, 16(11), 1611-1622. https://doi.org/10.1049/itr2.12237

Zhou, Q., & Qi, Z. (2023). Urban economic resilience and human capital: An exploration of
heterogeneity and mechanism in the context of spatial population mobility. Sustainable
Cities and Society, 99, 104983. https://doi.org/10.1016/).5CS.2023.104983

Corresponding Author

Nura Abubakar Allumi can be contacted at: nura.abubakar.allumi@uum.edu.my

102

International
Journal of
Business
Sustainability

© UIR Press
e-ISSN: 3110-7737
DOI:
10.25299/ijbs.2025.23452


https://thecityfix.com/blog/post-pandemic-public-transport-needs-to-get-back-on-track-to-meet-global-climate-goals/
https://thecityfix.com/blog/post-pandemic-public-transport-needs-to-get-back-on-track-to-meet-global-climate-goals/
https://doi.org/10.1016/J.JTRANGEO.2015.10.005
http://www.worldbank.org/
https://doi.org/10.1049/itr2.12237
https://doi.org/10.1016/J.SCS.2023.104983
mailto:nura.abubakar.allumi@uum.edu.my

