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Abstract

This paper examines the management and maintenance of government infrastructure in
Nigeria and the need to rethink existing maintenance practices. Despite substantial
investments in roads, schools, hospitals, water facilities, and other public assets,
infrastructure across the country continues to deteriorate, thereby undermining socio-
economic development and public service delivery. The paper seeks to identify the major
challenges affecting infrastructure maintenance and explore sustainable strategies for
improving infrastructure management in Nigeria. A conceptual review approach was
adopted through the review of relevant literature, policy documents, government reports, and
scholarly publications on infrastructure management and maintenance. The findings reveal
that infrastructure sustainability in Nigeria is constrained by corruption and
misappropriation of funds, procurement irregularities, weak policy implementation,
inadequate institutional capacity, insufficient budgetary allocation, shortage of skilled
personnel, limited adoption of modern technologies, and ineffective public-private
partnership arrangements. The paper also finds that the prevailing reactive maintenance
culture contributes significantly to the rapid deterioration of public assets and rising
rehabilitation costs. The paper concludes that sustainable infrastructure management
requires a shift from reactive maintenance practices to proactive and preventive maintenance
systems supported by effective governance, accountability, and institutional reforms. It
recommends strengthening transparency and regulatory enforcement, increasing
maintenance funding, promoting sustainable financing mechanisms, encouraging private
sector participation through public-private partnerships, investing in capacity building, and
adopting digital technologies such as Geographic Information Systems (GIS) and Internet of
Things (loT)-based monitoring systems. The paper further advocates greater community
participation in infrastructure monitoring and maintenance. Implementing these measures
will improve infrastructure sustainability, enhance service delivery, and contribute to
Nigeria’s long-term socio-economic development.

Keywords: Infrastructure  Management, Maintenance  Strategies, Public-Private
Partnerships, Governance and Accountability, Sustainable Development
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institutions including public schools and
universities; healthcare facilities such as
hospitals and primary healthcare centres;
water supply and sanitation systems; and

energy infrastructure. These facilities
facilitate mobility, improve access to
essential  services, stimulate economic

growth, and enhance the quality of life of
citizens (Adeyemi, 2020).

The importance of infrastructure to national
development cannot be overemphasized.
Efficient and well-maintained infrastructure
promotes industrialization, facilitates trade
and investment, improves productivity, and
enhances the delivery of social services.
Quality infrastructure also contributes to
human capital development by improving
access to healthcare, education, water supply,
and energy, thereby fostering economic
competitiveness and social inclusion (Asaju,
2019; Eboh, 2020). Furthermore, the
availability of functional infrastructure
strengthens public confidence in government
institutions and contributes to overall
national development (Aigbavboa & Thwala,
2018).

Despite its importance, infrastructure
management and maintenance remain major
challenges in Nigeria. Many public facilities
deteriorate rapidly due to inadequate
maintenance, poor governance, insufficient
funding, corruption, weak institutional
frameworks, and limited technical capacity.
Roads are often characterized by potholes
and structural failures, educational and
healthcare facilities suffer from neglect,
while water and power infrastructure
frequently operate below expected standards
(Oluwole & Akinwale, 2021). These

deficiencies undermine service delivery,
increase operational costs, and hinder
economic development.

Successive governments have introduced
various policies and programmes aimed at
addressing infrastructure  deficits and
improving maintenance practices. However,
many of these initiatives have vyielded
limited results due to poor implementation,

policy inconsistency, weak regulatory
oversight, and inadequate stakeholder
participation. Consequently, infrastructure

maintenance in Nigeria remains largely
reactive rather than preventive, leading to
accelerated deterioration of public assets and
increasing rehabilitation costs.

Given the persistent challenges confronting
infrastructure management in Nigeria, there
is a growing need to rethink existing
approaches to infrastructure maintenance.
Sustainable  solutions  require  stronger
institutions, improved governance, adequate
funding, technological innovation, enhanced
private sector participation, and greater
community  involvement.  This  paper
therefore examines the management and
maintenance of government infrastructure in
Nigeria with a view to identifying prevailing
challenges and proposing alternative
strategies capable of promoting sustainable
infrastructure development and national
progress.

Literature Review

This section reviews relevant literature on
the management and maintenance of
government infrastructure in Nigeria. The
review is organized under the following
subheadings: Conceptual and Theoretical
Foundations of Infrastructure Management
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in  Nigeria; State of Infrastructure
Management in Nigeria; Challenges in
Infrastructure Management; and Rethinking
Infrastructure  Maintenance:  Alternative
Approaches. These themes provide a
comprehensive  understanding of  the
concepts, theories, current  practices,
challenges, and emerging  strategies
associated with infrastructure management
and maintenance in Nigeria.

Conceptual and Theoretical Foundations
of Infrastructure Management in Nigeria
Infrastructure management refers to the
systematic process of planning, operating,
maintaining, rehabilitating, and renewing
public assets to ensure their continuous
functionality, efficiency, and sustainability.
It encompasses critical sectors such as
transportation networks, educational
facilities, healthcare institutions, water
supply systems, energy infrastructure, and
other public utilities that support socio-
economic development (Smith, 2020). The
scope of infrastructure management extends
beyond the physical construction of facilities
to include asset management, financial
planning, risk mitigation, performance
monitoring, technological integration, and
governance mechanisms aimed at optimizing
service delivery throughout the asset life
cycle (Njoku, 2021). Effective infrastructure
management is widely recognized as a
prerequisite for economic growth, improved
quality of life, enhanced productivity, and
social equity (Aigbavboa & Thwala, 2018).
However, the persistent deterioration of
public infrastructure in Nigeria has raised
concerns regarding the effectiveness of
existing management and maintenance
systems, thereby necessitating a robust

conceptual and theoretical understanding of
the phenomenon.

The management and maintenance of
infrastructure are closely linked to
governance systems, institutional

arrangements, and the interconnected nature
of public assets. While several theoretical
perspectives have been applied to
infrastructure studies, this study adopts
Institutional Theory and Systems Theory as

the most appropriate frameworks for
explaining infrastructure ~ management
challenges and proposing sustainable

solutions. These theories are particularly
relevant because they address both the
governance dimensions and the systemic
interrelationships that characterize
infrastructure development and maintenance.

Institutional Theory was initially developed
by Meyer and Rowan (1977) and later
refined by Scott (2001). The theory emerged
from organizational sociology to explain
how organizations operate within broader
institutional environments characterized by
rules, regulations, norms, and cultural
expectations. It was propounded to challenge
the assumption that organizational actions
are driven solely by economic efficiency and
rational decision-making. Instead, the theory
argues that organizational performance is

significantly ~ shaped by institutional
structures and  societal  expectations.
According to Scott (2001), institutions
comprise three interrelated pillars: the

regulatory pillar, which consists of laws,
rules, and sanctions; the normative pillar,
which encompasses social values and
accepted standards of behaviour; and the
cultural-cognitive  pillar, which reflects
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shared beliefs, assumptions, and perceptions
that guide organizational actions.

Institutional Theory explains that
organizations become effective when they

align their operations with established
institutional frameworks and governance
structures. In the context of infrastructure

management, the theory emphasizes the
importance  of  policies,  regulations,
administrative ~ systems,  accountability
mechanisms, and institutional capacity in
ensuring sustainable maintenance practices.
The theory is particularly relevant to Nigeria
because many infrastructure challenges can
be traced to institutional weaknesses such as
poor policy implementation, weak regulatory
oversight, corruption, bureaucratic
inefficiencies, inadequate accountability, and
lack of policy continuity (Anifowose &
Lawal, 2021). Although initiatives such as
the National Infrastructure Maintenance
Framework (NIMF) were designed to
improve infrastructure sustainability, their
effectiveness has often been constrained by
weak enforcement and governance failures
(Eboh, 2020). Institutional Theory therefore

provides a useful framework for
understanding how  improvements in
governance, transparency, regulatory

enforcement, and institutional effectiveness
can enhance infrastructure management
outcomes. The theory further supports the
argument that infrastructure deterioration in
Nigeria is not merely a technical or financial
problem but fundamentally an institutional
challenge requiring comprehensive
governance reforms.

The second framework adopted in this study
is Systems Theory, which was developed by

Ludwig von Bertalanffy (1968) through the
General Systems Theory. The theory was
propounded to provide a holistic
understanding of complex phenomena by
emphasizing the interdependence and
interaction among different components of a
system. Bertalanffy argued that systems
should not be studied as isolated parts but
rather as integrated whole  whose
components  continuously interact and
influence one another. The theory emerged
as a response to reductionist approaches that
focused on individual components without
considering their relationships within a larger
system. Meadows (2008) further expanded
the theory by emphasizing concepts such as
feedback loops, interdependence,
adaptability, and system-wide interactions.

Systems Theory posits that the performance
of a system depends on the effective
functioning and coordination of its
constituent elements. Applied to
infrastructure  management, the theory
viewed roads, bridges, schools, hospitals,
power systems, water facilities, and
communication networks as interconnected
components of a broader socio-economic
system. A deficiency in one component can
generate ripple effects throughout the entire
system. For example, deteriorating road
networks can increase transportation costs,
disrupt supply chains, limit access to
healthcare and education, and reduce
economic productivity. Similarly, inadequate
electricity supply can negatively affect
healthcare facilities, educational institutions,
industrial operations, and water treatment
systems. The theory therefore underscores
the importance of integrated planning,
coordinated maintenance, and systemic
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thinking in infrastructure
(Meadows, 2008).

The integration of Institutional Theory and
Systems Theory provides a comprehensive

management

analytical framework for this study.
Institutional Theory  explains how
governance structures, regulatory
frameworks, policy implementation
mechanisms, and institutional capacity
influence infrastructure maintenance and

sustainability. Systems Theory complements
this  perspective by highlighting the
interconnected nature of infrastructure assets
and the broader developmental consequences
of maintenance failures. Together, the
theories  demonstrate  that  sustainable
infrastructure management requires both
strong institutions and a systems-oriented

approach. While effective institutions ensure
accountability, transparency, policy
consistency, and  efficient  resource
utilization, system thinking  promotes

coordinated planning and maintenance across
sectors.  Consequently, the combined
application of these theories offers a robust
foundation for examining the management
and maintenance of government
infrastructure in Nigeria and for proposing
innovative strategies capable of supporting
sustainable national development.

State of Infrastructure Management in
Nigeria

Infrastructure  management in  Nigeria
remains a pressing challenge, as maintenance
practices across key sectors such as
transportation, education, healthcare, and
water resources are often inadequate. Road
networks, which serve as critical economic
arteries, suffer from poor maintenance due to

inconsistent  funding,  corruption, and
substandard construction materials
(Aigbavboa & Thwala, 2018). Schools and
hospitals, essential for human capital
development, frequently experience
infrastructural decay due to neglect and
bureaucratic inefficiencies, resulting in poor
learning environments and inadequate
healthcare services (Eboh, 2020). Similarly,
water supply facilities deteriorate due to
limited investment in maintenance, leading
to water scarcity in urban and rural areas
(Njoku, 2021). The absence of structured
maintenance schedules and the tendency to
prioritize new infrastructure projects over
sustaining existing ones exacerbate the
problem (Osagie, 2022).

Government  policies and  regulatory
frameworks play a crucial role in
infrastructure  management, yet their

effectiveness is often hindered by weak
implementation and enforcement
mechanisms  (Andrews et al.,, 2017;
Kaufmann et al., 2011).Policies such as the
National Integrated Infrastructure Master
Plan (NIIMP) aim to address infrastructure
deficits, but a lack of continuity across
administrations impairs their impact (Eze &
Uzochukwu, 2020). Regulatory bodies, such
as the Federal Roads Maintenance Agency
(FERMA) and state infrastructure agencies,
struggle with limited budgets and political
interference, reducing their capacity to
implement long-term maintenance strategies
(Ojo, 2021). The reliance on public sector
funding, coupled with inefficiencies in
procurement processes, further constrains
infrastructure sustainability (Anifowose &
Lawal, 2021).
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The performance of agencies responsible for
infrastructure  management in  Nigeria
remains suboptimal, as many suffer from
poor governance structures, inadequate
staffing, and corruption (Umeh, 2019). For
instance, FERMA has often been criticized
for reactive rather than preventive
maintenance, leading to higher costs and
shorter infrastructure lifespans (Adebayo,
2023). The adoption of public-private
partnerships (PPPs) has shown promise in
addressing some maintenance challenges, but
regulatory inconsistencies and investor
skepticism limit its widespread adoption
(Osagie, 2022). Addressing these challenges
requires a paradigm shift in infrastructure
governance, focusing on sustainable funding
mechanisms, technological integration, and
stronger institutional accountability.

Challenges in Infrastructure Management

Infrastructure management in Nigeria is
confronted by numerous challenges that
undermine the sustainability and efficiency
of public assets. One of the most significant
challenges is  corruption and the
misappropriation  of  funds,  whereby
resources allocated for infrastructure projects
and maintenance activities are diverted,
misused, embezzled, or expended on
unauthorized purposes. This weakens service
delivery and accelerates infrastructure
deterioration.

Closely related to this is the prevalence of
sharp practices in contract awards and
procurement processes. Public procurement
principles such as transparency,
competitiveness, and accountability are often
compromised by political patronage,
favouritism, bid rigging, contract inflation,

and the award of contracts to unqualified
contractors. Anifowose and Lawal (2021)
argue that corrupt practices in contract
awards, procurement processes, and project
execution frequently result in substandard
infrastructure  that deteriorates rapidly.
Reports by the Bureau of Public
Procurement (BPP) and the Independent
Corrupt Practices and Other Related
Offences Commission (ICPC) reveal
recurring cases of procurement irregularities,
contract inflation, and due process violations
in public projects (ICPC, 2019; BPP, 2020).
Such practices often lead to project delays,
abandoned projects, cost overruns, and poor-
quality infrastructure, thereby reducing the
value of public investments (Eboh, 2020).

Weak policy implementation and regulatory
oversight further compound these challenges.
Although policies such as the National
Integrated  Infrastructure ~ Master  Plan
(NIIMP) provide strategic frameworks for
infrastructure development, their
effectiveness is often undermined by
inconsistent implementation, political
interference, and bureaucratic inefficiencies
(Eze & Uzochukwu, 2020). Consequently,
many infrastructure initiatives fail to achieve
their intended objectives.

Institutional weaknesses also constitute a
major challenge. Regulatory and
maintenance agencies such as the Federal
Roads Maintenance Agency (FERMA) often
operate under severe constraints, including

inadequate  funding, limited technical
resources, bureaucratic bottlenecks, and
insufficient operational autonomy (Ojo,

2021). These limitations reduce their ability
to enforce maintenance standards, supervise
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projects effectively, and respond promptly to
infrastructure defects. Weak monitoring and
evaluation systems further hinder the
adoption  of  preventive  maintenance
practices. According to the World Bank
(2023), effective infrastructure management
requires strong institutions capable of
continuous asset monitoring and
performance  evaluation. In  Nigeria,
institutional deficiencies often result in
delayed interventions, increased
rehabilitation costs, and reduced service
delivery outcomes.

The shortage of skilled manpower and the
limited adoption of modern technologies also
affect infrastructure sustainability. Many
public institutions lack adequately trained
engineers, technicians, and maintenance
specialists, which adversely impacts the
quality and durability of infrastructure
projects (Umeh, 2019). This challenge is
compounded by inadequate investment in
professional development and capacity
building.  Furthermore, many agencies
continue to rely on traditional and reactive
maintenance  approaches  rather  than
technology-driven systems. Although
technologies such as predictive maintenance
systems, Internet of Things (loT)-enabled
sensors, digital monitoring platforms, and
Geographic Information Systems (GIS) can
improve infrastructure sustainability through
real-time monitoring and early fault
detection, their adoption remains limited due
to inadequate technical capacity and funding
constraints (Adebayo, 2023).

Public-private partnerships (PPPs), which
could help address infrastructure deficits,
have also not been fully utilized. Regulatory

inconsistencies, legal uncertainties, and
investor distrust continue to discourage
private sector participation in infrastructure
maintenance (Osagie, 2022).

Inadequate budgetary allocation remains
another major challenge. Government
expenditure is often skewed towards new
construction projects while maintenance
activities receive limited attention (Njoku,
2021). As a result, maintenance budgets are
frequently inadequate or irregularly released,
making routine inspections and preventive
maintenance difficult. The World Bank
(2023) noted that deferred maintenance
accelerates infrastructure deterioration and
increases long-term rehabilitation costs.
Addressing these  challenges  requires
stronger regulatory frameworks, enhanced
accountability, adequate funding, capacity
development, and greater investment in
technological innovation.

Rethinking Infrastructure Maintenance:
Alternative Approaches

A paradigm shift in infrastructure
maintenance is necessary to reverse the
persistent cycle of infrastructure

deterioration and ensure the long-term
sustainability of public assets in Nigeria.
Rather than relying on the traditional
approach of undertaking repairs only after
infrastructure has significantly deteriorated,

there is a need to adopt proactive,
accountable, and results-oriented
maintenance systems. Sustainable

infrastructure management requires strong
governance  structures  that  promote
responsible resource utilization, continuous
monitoring, transparency, and accountability
among all stakeholders involved in
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maintenance activities. Without effective
governance, even substantial investments in
infrastructure development may fail to
produce lasting benefits, as poor oversight
and weak accountability mechanisms often
contribute to premature infrastructure failure.

Strengthening governance and accountability
is therefore a crucial starting point. One
practical strategy is the introduction of
performance-based contracts for
infrastructure  maintenance, which can
improve service delivery by linking
contractor ~ payments to  predefined
performance indicators and measurable
outcomes (Adebayo, 2023). This approach
encourages contractors to maintain high
standards, undertake timely repairs, and
ensure that infrastructure assets remain
functional throughout the contract period.

Additionally, enhancing transparency in
procurement  processes and  funding
allocation can reduce opportunities for
corruption, contract manipulation, and
financial missappropriation, which have
historically ~ undermined infrastructure
sustainability in Nigeria (Anifowose &

Lawal, 2021). The adoption of digital
procurement platforms, electronic contract
management systems, and independent
auditing mechanisms can further strengthen
accountability by promoting openness,
improving  financial ~ oversight,  and
minimizing the diversion of resources
intended for  maintenance  activities.
Consequently, a governance-driven approach

to infrastructure maintenance can
significantly  improve the efficiency,
durability, and sustainability of public
infrastructure.

Public-private partnerships (PPPs) offer a
viable solution to infrastructure maintenance
challenges by leveraging private sector
expertise, efficiency, and financial resources.
Through PPPs, governments can improve
service delivery, share risks, and ensure more
sustainable maintenance practices.
According to Osagie (2022), private sector
involvement can introduce innovation and
best practices into infrastructure
management. Evidence from countries such
as South Africa and Malaysia further
demonstrates that well-structured PPPs can
enhance infrastructure sustainability and
maintenance outcomes (Eboh, 2020).

Sustainable financing is crucial for effective
infrastructure maintenance. Over-reliance on

government budgets often results in
inadequate and irregular funding for
maintenance activities. Establishing

alternative funding mechanisms can provide
a more reliable source of resources for
infrastructure upkeep. According to Eze and
Uzochukwu (2020), sustainable financing
models such as road tolling systems and
maintenance trust funds can ensure
continuous investment in infrastructure
maintenance while reducing dependence on
government allocations.

Technology can enhance infrastructure
maintenance by enabling early detection of

defects and improving  maintenance
planning.  Unlike traditional  reactive
approaches, technology-driven  systems

support timely interventions, better decision-
making, and more efficient asset
management. According to Adebayo (2023),
smart infrastructure monitoring systems,
such as Internet of Things (loT)-based
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sensors, enable real-time tracking of asset
conditions and early fault detection.
Similarly, Geographic Information Systems
(GIS) provide accurate data for asset tracking
and maintenance planning (Njoku, 2021),
thereby reducing maintenance costs and
preventing infrastructure failures.

Community involvement can play a vital role
in improving infrastructure maintenance and
sustainability. Since local communities are
the primary users of public infrastructure,
their participation can help ensure that
infrastructure defects are identified and
reported promptly. Community engagement
also promotes a sense of ownership and
responsibility, which  can  discourage
vandalism and support the preservation of
public assets. In this regard, community-
based maintenance models foster local
ownership and sustainability. Encouraging
local  participation in infrastructure
maintenance empowers communities to take
responsibility for preserving public assets
(Umeh, 2019). Establishing community-led
reporting mechanisms, such as mobile
applications for defect reporting, ensures
swift responses to maintenance issues and
enhances government-community
collaboration (Ojo, 2021). Adopting such
approaches can strengthen infrastructure
management and promote long-term
sustainability.

Conclusion

This paper has demonstrated that effective
management and maintenance of government
infrastructure are indispensable to Nigeria’s

socio-economic  development and the
efficient delivery of public services.
However, the sustainability of public

infrastructure continues to be undermined by
challenges such as corruption and
misappropriation of funds, procurement
irregularities, weak policy implementation,
institutional inefficiencies, inadequate
funding, limited technological adoption,
shortage of skilled personnel, and ineffective
public-private  partnership  arrangements.
These challenges have contributed to the
deterioration of critical infrastructure assets
across the country and have reduced their
capacity to support economic growth and
improve citizens’ quality of life.

The paper further established that the
prevailing reactive approach to infrastructure
maintenance is unsustainable and often
results in higher rehabilitation costs and

reduced infrastructure lifespan.
Consequently, there is a compelling need for
a paradigm shift towards proactive,
preventive, and technology-driven
maintenance practices supported by strong
governance structures and institutional
accountability.  Sustainable infrastructure

management will require coordinated efforts

from government agencies, the private
sector, local communities, and other
stakeholders. By adopting innovative

maintenance strategies and strengthening
institutional ~ frameworks,  Nigeria can
improve the durability, functionality, and
sustainability of its public infrastructure,
thereby advancing national development
objectives and fostering long-term economic
resilience.

Recommendations

A sustainable and effective infrastructure
management system in Nigeria requires
targeted interventions that address the major
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challenges  undermining infrastructure
maintenance, including corruption,
procurement irregularities, weak institutional
capacity, inadequate funding, limited private
sector participation, shortage of skilled
personnel, and low technological adoption.
The following recommendations are
proposed to improve the sustainability and
efficiency of government infrastructure
management.

. Strengthening

Accountability, and
Processes

Transparency and accountability should be
strengthened through strict compliance with

Transparency,
Procurement

procurement regulations and financial
management  procedures.  Government
agencies  should adopt transparent

procurement systems, conduct regular audits,
and establish effective mechanisms for
monitoring project implementation.
Performance-based contracts should also be
introduced to ensure that contractors are
accountable for the quality and durability of
maintenance works. These measures will
help reduce corruption, contract inflation,
project abandonment, and the diversion of
maintenance funds.

Il. Enhancing Institutional Capacity and
Regulatory Effectiveness

Infrastructure management agencies require

greater operational autonomy, adequate
funding, and stronger monitoring
mechanisms  to  perform  effectively.

Regulatory institutions should be empowered
to enforce maintenance standards, supervise
projects, and ensure compliance with
established regulations. Improved
coordination among relevant agencies will

further strengthen planning, implementation,
and oversight of maintenance activities.

1. Increasing Funding and Promoting
Sustainable Financing

Government should allocate adequate and
predictable resources for infrastructure
maintenance while placing greater emphasis
on preserving existing assets. Dedicated
maintenance funds should be established and
protected from political interference to
support routine and preventive maintenance
activities. In addition, alternative financing
mechanisms such as road tolling systems,
maintenance trust funds, and user-based
financing models should be developed to
supplement government funding. Creating an
enabling environment for well-structured
public-private partnerships will also attract
private sector expertise and investment.

V. Strengthening Human Capacity and
Technological Innovation

Investment in human capital development is
essential  for improving  maintenance
outcomes. Regular training and professional
development  programmes  should  be
provided for engineers, technicians, and
maintenance personnel. Government
agencies should also adopt modern
technologies such as Geographic Information
Systems (GIS), Internet of Things (loT)-
based monitoring systems, and digital asset
management platforms to support predictive
maintenance, real-time monitoring, and
informed decision-making.

V. Encouraging Community Participation

Local communities should be actively
involved in infrastructure monitoring and
maintenance. Community-based reporting
mechanisms can facilitate the early
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identification of defects while promoting a
sense of ownership and responsibility for

public assets. Enhanced collaboration
between  government  agencies  and
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