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ABSTRACT 

Nigeria’s road network faces chronic pavement deterioration, 

prominently featuring potholes, alligator cracking, rutting, 

surface wear, and other distresses nationwide. This paper 

rigorously investigates these deterioration patterns, 

thoroughly analyzing their underlying factors, including axle 

overloading, inadequate drainage infrastructure, 

substandard construction materials, poor workmanship, 

insufficient pavement design, and harsh climatic conditions. 

Furthermore, it critically evaluates existing pavement 

management and maintenance practices adopted by Nigerian 

authorities, specifically the Federal Roads Maintenance 

Agency (FERMA) and various state public works 

departments, highlighting key strengths and substantial 

shortcomings. Utilizing case studies and empirical field data 

collected from high-traffic corridors and regions with 

extreme weather, the study illustrates how inadequate 

structural designs, frequent heavy rainfall, material failures, 

and maintenance gaps cumulatively accelerate premature 

road deterioration. The analysis reveals significant 

deficiencies in funding, planning, institutional coordination, 

and execution of maintenance strategies. Consequently, the 

paper proposes evidence-based recommendations aimed at 

achieving sustainable pavement management, including 

stringent axle-load regulation, improved drainage designs, 

higher construction standards, systematic adoption of 

preventive maintenance programs integrated with Pavement 

Management Systems (PMS), establishment of dedicated road 

maintenance funding mechanisms, and enhanced technical 

capacity and accountability. This structured scholarly 

investigation aims to inform infrastructure stakeholders and 

policymakers, advocating effective, proactive strategies to 

extend pavement service life and ensure safer, economically 

viable road transport networks in Nigeria. 
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1. INTRODUCTION 

Road transportation is the dominant mode of travel in Nigeria, 

carrying an overwhelming majority of passengers and freight 

and thus serving as a backbone of the economy (Yakubu et al. 

2023). The country’s road network (estimated at over 195,000 

km in length) includes federal highways, state roads, and 

local roads connecting virtually all communities. Despite the 

critical importance of this infrastructure, Nigerian roads have 

become notorious for premature deterioration and poor 

condition. Surveys indicate that as of the mid-2020s, roughly 

80% of Nigeria’s road network is in poor condition, a 

situation that hampers socioeconomic development (World 

Bank, 2024). Drivers and passengers frequently encounter 

potholes, cracks, and other defects; in fact, one study noted 

that it is difficult to travel even a single kilometer on Nigerian 

roads without encountering long cracks or potholes, 

underscoring the ubiquity of pavement failures. These 

pavement distresses not only cause discomfort and vehicle 

damage but also contribute to road accidents and increased 

transportation costs, thereby impeding the nation’s economic 

growth (Yakubu et al. 2023). 

The persistence of road deterioration in Nigeria has been 

attributed to multiple underlying factors. Heavy traffic 

loading – especially from overloaded trucks far exceeding 

design axle weights – imposes severe stress on pavements, 

leading to rapid wear and structural damage (Oyekanmi, & 

Ejem, 2020). Meanwhile, environmental conditions such as 

intense rainfall and inadequate drainage systems leave many 

roads waterlogged or flooded, weakening the pavement 

foundation and accelerating failure (Agbonkhese, Yisa, Lazhi, 

& Itomi-ushi, 2013).  Substandard construction materials and 

practices have also been implicated; for example, insufficient 

asphalt content or poor aggregate gradation in the pavement 

mix can cause early surface wear, cracking, and potholing. 
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Furthermore, design and planning deficiencies including 

inadequate pavement thickness and failure to account for 

local soil/geological conditions mean some roads are 

structurally ill-equipped to handle the loads and climate they 

face (Ayeleso, 2025). All these issues are compounded by a 

lack of timely maintenance: minor cracks and drainage 

problems often go unrepaired until they expand into major 

failures. 

In response to the deteriorating state of the road network, 

Nigerian authorities have made efforts to manage and 

maintain pavements through various strategies. The Federal 

Roads Maintenance Agency (FERMA), established in 2002, 

is charged with monitoring and maintaining federal highways, 

while state ministries and works agencies handle state and 

local roads. Maintenance activities range from routine 

pothole patching and grading to periodic rehabilitation 

projects. However, questions remain regarding the 

effectiveness of these strategies. Many roads continue to fail 

long before their intended design life, reflecting possible 

shortcomings in maintenance planning, execution, or funding 

(Yakubu et al. 2023). Indeed, experts often cite a “lack of 

maintenance culture” in Nigeria’s road sector – preventive 

care is minimal, and repairs are often reactive or “fire-brigade” 

responses after extensive damage has occurred. 

This paper undertakes a detailed investigation of pavement 

deterioration patterns in Nigeria and evaluates the 

maintenance strategies currently in place. Through a review 

of literature, case studies from different regions, and analysis 

of agency reports, we link common pavement distresses to 

their root causes and assess how effectively those causes are 

being addressed. The Literature Review synthesizes findings 

from previous studies on types of pavement failures and 

causative factors in Nigeria, as well as documented 

maintenance approaches. The Methodology section outlines 

the research approach, which is primarily a meta-analysis of 

existing data and case observations. In the Results and 

Discussion, we present an integrated analysis: highlighting 

real-world examples of pavement deterioration (including 

statistical and field data where available), critiquing the 

performance of maintenance regimes by FERMA and state 

agencies (their strengths and weaknesses), and identifying 

patterns such as higher failure rates on certain high-traffic or 

climate-vulnerable routes. Finally, the Conclusion provides a 

summary of insights and puts forward practical 

recommendations for more sustainable and effective 

pavement maintenance. By drawing on credible sources – 

peer-reviewed journals, government reports, and 

international best practices – this study aims to contribute to 

the body of knowledge on infrastructure management in 

developing countries and guide improvements in Nigeria’s 

road maintenance policies. 

 

2. METHODOLOGY 

This investigation adopts a qualitative, descriptive research 

approach, relying on extensive literature review and case 

analysis to derive insights into pavement deterioration and 

maintenance in Nigeria. The study did not involve primary 

field experiments; instead, it synthesized data and findings 

from existing peer-reviewed studies, government reports, 

agency records, and relevant international literature. The 

research process involved several steps: 

Literature Collection 

Relevant publications were gathered using academic 

databases and web searches, focusing on topics such as 

“Nigerian road failures,” “pavement deterioration causes in 

Nigeria,” “road maintenance strategies Nigeria,” and specific 

case studies of Nigerian roads. Sources included engineering 

journals, conference papers, World Bank and government 

reports, and expert commentaries. Key documents (for 

example, Yakubu et al., 2023 on causes of road failure 

(Yakubu et al. 2023), the FERMA website on maintenance 

programs (Federal Roads Maintenance Agency (FERMA, 

2018) on climate impacts were critically reviewed to extract 

data and assertions. 

Data Extraction and Analysis 

 From the collected sources, information on types of 

pavement distresses, their frequency in Nigeria, and 

attributed causes was tabulated. Simultaneously, details on 

maintenance practices and policies were compiled – 

including the mandates of agencies (FERMA, state works), 

descriptions of maintenance interventions, and any reported 

performance metrics (e.g., number of roads repaired, budgets, 

etc.). Case study data (such as specific road conditions in 

certain regions, survey results of truck loads, and climatic 

factors) were also extracted to provide concrete examples in 

the analysis. Where available, statistics (like percentage of 

roads in poor condition, or number of defects per km on a case 

road) were noted to add quantitative support. 

Synthesis Across Sources 

 The analysis involved comparing and corroborating 

information from different sources. For instance, if multiple 

studies identified drainage as a major cause of failures, this 

was noted as a consistent theme (Agbonkhese, Yisa, Lazhi, & 

Itomi-ushi, 2013). Contrasting viewpoints (if any) on 

maintenance efficacy were also considered. However, the 

literature showed broad agreement on many issues. By 

synthesizing these findings, the study identified the common 

patterns of pavement deterioration in Nigeria and the gaps in 

current maintenance strategies. 
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Case Study Integration 

The methodology incorporated mini case studies to illustrate 

points – for example, using the Niger Delta roads failure 

studyglobalscientificjournal.comglobalscientificjournal.com 

to exemplify the interplay of causes in a high-rainfall area, 

and using the Lagos State maintenance report to showcase 

what an active maintenance program can achieve. These cases 

were chosen for their representativeness (extreme climate, 

heavy traffic urban area, etc.) and data availability. They serve 

to ground the discussion in real-world scenarios. 

Validation and Credibility 

 To ensure academic integrity, the study prioritized credible 

sources. Peer-reviewed journals and official reports were 

cited for factual claims, and multiple sources were used to 

verify critical data (for example, the statistic that ~80% of 

roads are in poor condition was cross-checked with a World 

Bank source and national master plan figures). Any 

uncertainties or conflicting data are acknowledged in the 

discussion to maintain transparency. 

Through this research design, the article achieves a 

comprehensive overview without conducting new field tests. 

The methodology’s strength lies in its wide-ranging 

evidential base and the triangulation of information across 

studies. One limitation is that the analysis depends on the 

accuracy of reported data in sources, which can vary in quality. 

Nonetheless, by drawing from top-tier references and cross-

verifying facts, the study provides a reliable examination of 

Nigeria’s pavement deterioration patterns and maintenance 

strategies. The chosen approach is appropriate for the 

objective of informing policy and practice, as it amalgamates 

existing knowledge into coherent recommendations. 

 

3. RESULTS AND DISCUSSION 

Patterns of Pavement Deterioration in Nigeria: Evidence 

from Case Studies 

The analysis of literature and field data confirms that 

Nigerian roads exhibit well-known forms of pavement 

distress notably potholes, cracking (fatigue, longitudinal, 

block), rutting, and surface defects but often at accelerated 

rates and severities due to compounding causal factors. 

Pavement condition surveys consistently show a high 

incidence of these defects even on relatively young roads. For 

example, a condition assessment in the Niger Delta region 

(with some of the country’s harshest road environments) 

documented the prevalence of alligator cracking and rutting 

on key routes such as the East–West Road and Port Harcourt–

Aba Expresswayglobalscientificjournal.com. These 

distresses were not isolated; they spanned extensive stretches, 

reflecting systemic failure rather than localized issues. The 

study attributed this to a synergy of multiple causes: lack of 

material quality control, weak subsoil, heavy rainfall with 

poor drainage, and excessive axle loads all contributed to the 

observed failuresglobalscientificjournal.com. This means 

that when one travels these roads, it is common to see large 

sections where the asphalt surface has essentially 

disintegrated into a mosaic of cracks or depressions. Indeed, 

the Port Harcourt Aba Road became infamous for its “craters,” 

illustrating how quickly small cracks can evolve into large 

potholes under incessant traffic and rain when maintenance is 

absentglobalscientificjournal.com. 

In the south-east and south-west of Nigeria, which experience 

long rainy seasons, water-related damage is a recurring theme. 

Roads like the Lagos–Badagry Expressway (prior to its 

ongoing reconstruction) deteriorated severely due in part to 

flooding and poor drainage – with edge failure and potholes 

starting at water-logged pavement edges and expanding 

inward. Field observations on municipal roads in cities such 

as Benin City (Edo State) similarly show that blocked drains 

or absent drainage lead to pavement saturation, after which a 

single rainy season can produce countless potholes and 

undermine the road structure (Agbonkhese, Yisa, Lazhi, & 

Itomi-ushi, 2013). An important finding from these cases is 

that drainage maintenance (or lack thereof) directly correlates 

with pavement condition. Where communities and agencies 

kept drains clear, roads lasted longer; where drains were 

clogged with silt or refuse (a common problem, as residents 

sometimes dump garbage in gutters), the roads quickly broke 

apart. This aligns with global understanding that water is a 

primary enemy of pavement longevity, but in Nigeria the 

effect is pronounced given the intensity of rainfall and often 

marginal drainage designs. 

Meanwhile, in high-traffic corridors like the Lagos–Ibadan 

Expressway, Abuja–Lokoja, and Onitsha–Enugu highway, 

the sheer volume of vehicles – especially heavy trucks and 

tankers – has led to rapid pavement deterioration manifesting 

as rutting and widespread cracking. The Abuja–Lokoja route, 

as noted earlier, suffers from overloads of up to 94% over the 

limit on some trucks (Oyekanmi, & Ejem, 2020). 

Measurements on that road found Present Serviceability 

Ratings (PSR) that had dropped to about 3.3–4.4 (on a 5.0 

scale) just a few years into service, indicating a decline from 

“very good” to barely “fair” condition. On portions of the 

Ilorin–Jebba road, another heavily trafficked interstate 

highway, similar patterns were observed: the pavement 

developed deep ruts and interconnecting cracks, reflecting 

structural failure under loading, compounded by a history of 

slow response to needed maintenance. It was reported that the 

Vehicle Damage Factor on such roads (a measure of 

pavement damage by overweight vehicles) was up to 40 times 

higher than standard in some cases (Oyekanmi, & Ejem, 
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2020).  – a dramatic statistic explaining why standard design 

life expectations were not being met. These examples 

underscore that traffic loading in Nigeria frequently exceeds 

the projections of the original pavement design, a situation 

made worse if the pavement was already marginal in 

thickness or quality. 

Another observable pattern is the early-life failure of newly 

constructed or rehabilitated roads. Ideally, a new road should 

remain largely distress-free for at least the first few years. 

However, in Nigeria, it is not uncommon for cracks and 

potholes to appear within 1–2 rainy seasons after 

commissioning a road. For instance, the Enugu–Port Harcourt 

Expressway had sections rehabbed in the 2010s that started 

developing potholes by the next year’s rains, raising concerns 

about material quality and drainage handling. Yakubu et al. 

(2023) cited multiple instances where roads failed shortly 

after construction or even during construction (e.g., portions 

of the Enugu–Onitsha highway) (Yakubu et al. 2023). These 

premature failures are usually tied to poor construction 

supervision and materials – essentially, the contractor may 

not achieve the specified compaction or asphalt quality, or 

shortcuts are taken, resulting in a deficient pavement. When 

subjected to normal traffic and weather, such a pavement 

cannot cope, hence early distress. The lack of accountability 

and rigorous quality control in some projects is a factor that 

the maintenance system then has to deal with, essentially 

“inheriting” flawed roads that need repairs much sooner than 

expected. 

Climate extremes also imprint patterns on pavement 

deterioration. Northern Nigeria sees extreme daytime 

temperatures and arid conditions for part of the year. Some 

highways in these regions have reported asphalt bleeding 

(where softened bitumen rises to the surface) during heat 

waves, which can lead to slick pavements and accelerated 

wear once vehicles grind on the flushed asphalt. While 

comprehensive studies on temperature effects in Nigeria are 

fewer, the World Bank has noted that high temperatures 

contribute to road damage by softening asphalt and possibly 

causing greater rutting (World Bank, 2024). Furthermore, the 

increasing variability of climate (climate change) is 

introducing new stresses – more intense rainfall events can 

overwhelm old drainage, and occasional extreme flooding 

can outright wash away road sections. The Southeast climate 

vulnerability study by Maduagwu & Ugwu (2022) concluded 

that climate change has become “one of the most common 

sources of road pavement failure” in that region via flooding 

impacts (Maduagwu, & Ugwu, 2022). This suggests that 

patterns of deterioration may worsen in the future unless 

roads are made more resilient. 

 

Efficacy of Maintenance Strategies: Strengths and 

Weaknesses 

Assessing the effectiveness of Nigeria’s maintenance 

strategies involves looking at both operational outputs (e.g., 

number of repairs carried out, response times) and outcomes 

(improvements in road conditions, extended pavement life). 

The findings suggest that while maintenance agencies are 

active and have made some positive impact, the overall 

outcome – the condition of roads remains suboptimal, 

indicating that current strategies are not fully effective or 

sufficient. 

Operational Outputs and Strengths 

On paper and occasionally in practice, Nigerian road agencies 

conduct a wide array of maintenance activities: 

• Routine maintenance: This includes continuous 

activities like pothole patching, crack sealing, 

shoulder grading, and drainage clearing. FERMA 

and state public works departments have teams for 

such tasks. For instance, in a given year FERMA 

might report patching tens of thousands of potholes 

nationwide as part of its “Operation Safe Passage” 

initiative. State agencies like LSPWC in Lagos have 

demonstrated capacity to fix hundreds of roads 

annually, employing an all-year approach (working 

even during rainy seasons by using appropriate 

materials). 

• Periodic maintenance: These are more substantial 

works like overlaying an asphalt wearing course, 

resurfacing, or sectional rehabilitation of pavements 

at intervals (say every 5-7 years, ideally). There have 

been cases where such periodic overlays by FERMA 

or states improved road smoothness and halted 

deterioration temporarily. For example, a 30mm 

asphalt overlay was applied on a deteriorated section 

of the Kaduna–Zaria Road around 2018 which 

improved its condition until a full reconstruction 

took place. 

• Rehabilitation projects: When roads reach very poor 

condition, maintenance blurs into reconstruction. 

FERMA sometimes undertakes what are termed 

“intervention projects” which essentially rebuild 

sections of highways (patching base course, re-

asphalting). These are costly but have been used on 

critical economic corridors, especially when waiting 

for a full federal rehabilitation project would take 

too long. 

• Emergency response: A strength in the current 

strategy is the ability to respond to sudden failures 

or disasters. For example, when a bridge or culvert 
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is washed out by floods, FERMA’s direct labour unit 

can mobilize fill materials, create a diversion or 

temporary fix within days or weeks, restoring 

connectivity. This agility is crucial in a country 

where alternative routes might be scarce. 

One indicator of success for maintenance efforts is user 

feedback and road availability. In urban centers like Lagos 

and Abuja, residents have noticed and acknowledged 

improvements on some roads after maintenance interventions 

– e.g., smoother rides on previously potholed streets. On 

inter-state highways, travelers often report relief when 

notorious bad spots are patched. An example is the Benin–

Ore Road, once infamous for huge potholes, where 

maintenance interventions in the early 2010s significantly 

improved travel times (though underlying issues remained 

until a proper reconstruction). These instances show that 

maintenance can provide short-term relief and improve safety. 

Additionally, maintenance works generate employment for 

road crews and can be scaled up relatively quickly compared 

to new construction. 

Shortcomings in Outcomes: Despite the above efforts, the 

overall condition statistics for Nigerian roads have not shown 

marked improvement in the past decade. As cited earlier, 

estimates suggest that only around 15–30% of roads can be 

rated in good condition by users. In fact, a 2021 road user 

survey (by an independent think tank) found that less than 20% 

of respondents considered the roads they traveled on to be 

“good,” with a majority rating them “average” or “poor”. This 

public perception aligns with ground reality – many federal 

highways still have long stretches of deterioration (for 

example, the Enugu Onitsha highway remained in disrepair 

in several sections until very recently despite incremental 

maintenance). The persistence of poor conditions suggests 

that maintenance works often do not keep up with the rate of 

new deterioration. There are several reasons for this gap: 

• Reactive vs. Preventive: Historically, maintenance 

has been reactive. By the time a pothole is filled, five 

more may have formed nearby because the root 

cause (water ingress, etc.) wasn’t addressed. This 

chasing of symptoms means the backlog of road 

defects grows faster than repairs. Only recently has 

the philosophy started shifting slightly toward 

preventive maintenance, but it is not yet widespread 

in implementation. 

• Insufficient Coverage: The maintenance carried out 

each year covers only a fraction of the network. 

Given budget constraints, agencies might focus on, 

say, a few hundred kilometers of critical roads and a 

selection of urban streets. The rest continue to age 

and fail. Nigeria’s network is simply too large to be 

maintained piecemeal without a significant scale-up 

of resources. The result is many roads slipping 

through the cracks. 

• Quality and Durability: A major concern is the 

quality of maintenance work. If a pothole is filled 

with cold mix asphalt that isn’t well compacted, 

heavy rain can scour it out within weeks. There have 

been anecdotal accounts of contractors or work 

crews doing shoddy patching – e.g., not cutting out 

a neat rectangle around a pothole before filling 

(which is the proper method), or using subpar 

materials. These fixes do not last, essentially wasting 

the effort. In some cases, poor workmanship in 

maintenance can even exacerbate problems (like 

improperly applied asphalt overlay that traps water 

in the pavement). Ensuring quality requires 

supervision and standards, which may be lacking 

due to both technical and governance issues. 

• Institutional Coordination: Successful maintenance 

often requires coordination between agencies (for 

instance, fixing a road and its drainage involves both 

road engineers and drainage/environment officers). 

In Nigeria, coordination is weak. A federal agency 

might fill potholes but cannot enforce, for example, 

local waste management to keep drains clear – a 

municipal function. Similarly, if a road fails due to 

overloaded trucks, the maintenance agency itself 

cannot enforce trucking regulations; that’s for other 

bodies (road safety, police, etc.). When those 

agencies do not fulfill their part (e.g., weight 

enforcement), the maintenance efforts are 

undermined. This fragmentation of responsibilities 

without effective coordination mechanisms is a 

systemic weakness impacting outcomes. 

• Sustainability of Funding: Maintenance funding in 

Nigeria has been described as inadequate and 

irregular. FERMA’s budget, for instance, is only a 

portion of what is required to maintain all federal 

roads annually. Some years see special injections 

(like political promises to fix roads in election 

seasons), but regular funding falls short. At state 

level, many states depend on federal allocations and 

have limited internally generated revenue, leading to 

little left for road maintenance after other expenses. 

This lack of sustainable financing means even if 

plans exist, they cannot be executed fully. The World 

Bank’s recommendation of setting up dedicated 

Road Funds at the state level (World Bank, 2024).  is 

precisely to tackle this issue by providing a ring-

fenced source for maintenance. Until such 

mechanisms mature, maintenance will likely remain 

underfunded, and results will lag. 
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In effect, the outcome gap is evident: Nigeria’s maintenance 

strategies have prevented complete collapse on some key 

routes and improved specific locales, but they have not 

achieved a broad uplift in network condition. Roads continue 

to fail routinely, and the country spends a significant portion 

of its infrastructure budget rehabilitating roads that had been 

built or repaired only a few years prior – a cycle that is 

economically unsustainable. The failure to fully arrest 

deterioration has consequences: high vehicle operating costs 

(Nigerian road users spend billions on vehicle repairs and 

spare parts annually due to bad roads), reduced connectivity 

for rural areas, and increased accident rates. The economic 

losses from poor roads are enormous – one study estimated 

that bad road conditions and the resulting inefficiencies cost 

Nigeria several percent of GDP in lost productivity and higher 

transport costs. 

The discussion above reveals that to improve outcomes, 

Nigeria’s maintenance strategy must evolve and address its 

weaknesses head-on. The country cannot simply patch its 

way out of the problem; a more strategic, well-funded, and 

technically sound approach is needed. Encouragingly, 

awareness of these needs is growing among policymakers and 

engineers. The final section of this article will outline specific 

recommendations drawn from the evidence gathered, aimed 

at enhancing the sustainability and effectiveness of pavement 

maintenance in Nigeria. 

CONCLUSION 

The investigation into pavement deterioration patterns and 

maintenance practices in Nigeria highlights a pressing 

infrastructure challenge with deep-rooted causes. Nigerian 

roads commonly suffer from potholes, extensive cracking 

(alligator, longitudinal), rutting, and surface wear, conditions 

that are symptomatic of underlying issues in design, 

construction, and upkeep. The causes of these deteriorations 

are multifaceted: overloaded vehicles applying stresses far 

beyond what pavements were designed to handle, poor 

drainage and water management leading to weakened road 

foundations, substandard materials and construction 

techniques resulting in fragile pavements, and extreme 

climatic conditions (heavy rainfall, high temperatures) that 

accelerate damage. Compounding these technical factors is 

the historically inadequate maintenance regime – a situation 

where maintenance has often been reactive, underfunded, and 

insufficient to preserve road quality. Current maintenance 

strategies employed by agencies like FERMA and various 

state public works departments have yielded mixed results. 

On one hand, there are clear strengths: Nigeria today has 

dedicated structures focused on road maintenance, and efforts 

such as routine pothole patching, emergency repairs, and even 

newly introduced preventive maintenance programs are steps 

in the right direction. Some success stories, such as Lagos 

State’s rehabilitation of hundreds of roads in a year, 

demonstrate that with political will and funding, maintenance 

can significantly improve road conditions locally. On the 

other hand, the shortcomings in the system are evident: 

maintenance activities have not kept pace with deterioration, 

many repaired roads deteriorate again quickly, and a large 

portion of the network remains in poor or fair condition 

despite ongoing efforts. Key weaknesses include fragmented 

responsibility, a lack of sustained financing, and technical 

gaps in executing high-quality, long-lasting repairs. 

The findings show that incremental fixes alone are 

insufficient – a paradigm shift is needed toward sustainable 

pavement management. To that end, based on the evidence 

and best practices reviewed, this study proposes the following 

evidence-based recommendations for more effective and 

durable maintenance of Nigeria’s road network: 

1. Enforce Axle Load Limits and Control Overloading: 

Curbing truck overloading is critical to reduce 

excessive pavement stress. It is recommended to 

establish and strictly enforce weighbridge stations 

on major highways and at ports of entry. Regulatory 

agencies must impose penalties on violators to serve 

as a deterrent. Studies confirm that overloading 

dramatically shortens pavement life; for example, 

roughly half of trucks surveyed exceeded legal axle 

loads, causing pavement damage many times greater 

than anticipated. Investing in enforcement is cost-

beneficial – research suggests that each dollar spent 

on weight enforcement can save about $4.50 in 

pavement damage costs avoided. By protecting 

roads from destructive loads, maintenance efforts 

will have a better chance to keep pavements intact. 

This measure requires coordination between the 

Federal Ministry of Works, road safety agencies, and 

law enforcement to be effective nation-wide. 

2. Improve Drainage Design and Maintenance: Water-

induced damage can be significantly mitigated by 

proper drainage. All road projects (new or 

rehabilitative) should incorporate adequate drainage 

infrastructure – side drains, culverts, catch basins – 

designed to handle local rainfall intensities. 

Moreover, maintaining these drainage systems is as 

important as building them. Regular desilting and 

cleaning of drains must be institutionalized, possibly 

through community engagement or contractors, 

especially before and during the rainy season. The 

culture of using drains as waste dumps needs to be 

tackled via public awareness and enforcement of 

sanitation laws. Enhanced drainage will prevent the 

frequent scenario of standing water on pavements 

and subsequent pothole formation. In flat or poorly 

drained terrains (like the Niger Delta), innovative 
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solutions such as pumped drainage or porous 

pavement surfaces could be explored. By keeping 

pavements dry and ensuring rapid runoff, the 

lifespan of roads will increase markedly. 

3. Strengthen Construction Standards and Material 

Quality Control: Ensuring that roads are built right 

from the start is a fundamental preventive strategy. 

Nigerian road authorities should review and enforce 

stricter pavement design standards that account for 

current and projected traffic loads (for instance, 

using higher design axle loads in pavement 

thickness calculations given the prevalence of 

overloading). Use of high-quality materials must be 

non-negotiable: asphalt mixes should meet specified 

binder content and aggregate quality, and proven 

additives (like polymers or fibers) could be used to 

improve rutting and cracking resistance in high-

stress areas. It is recommended that independent 

material testing and certification be a required part 

of road contracts. Also, employing third-party 

quality auditors can help ensure contractors do not 

cut corners. When roads are constructed to proper 

standards, they are far less likely to fail early, 

reducing the burden on maintenance. As noted by 

experts, using substandard materials (e.g., low 

asphalt content or poor aggregates) is a direct recipe 

for pavement failure; eliminating this practice will 

address one root cause of deterioration. 

4. Institutionalize Preventive Maintenance via 

Pavement Management Systems (PMS): Transition 

from a reactive maintenance approach to a proactive, 

data-driven system. Road agencies at federal and 

state levels should implement Pavement 

Management Systems to periodically survey road 

conditions, predict deterioration, and prioritize 

maintenance activities for maximum benefit. This 

involves training personnel in pavement inspection 

(using tools like the Pavement Condition Index) and 

using software to model future conditions under 

different maintenance scenarios. A PMS will help in 

planning timely interventions such as thin overlays 

or sealants before distresses become severe. For 

instance, rather than waiting for widespread 

potholes, a road could receive a preventive overlay 

when it’s still in fair condition, thus extending its life. 

The experience in other countries shows that 

preventive maintenance is cost-effective and keeps 

network conditions higher on average. Some pilot 

projects in Nigeria, like the one in Yola (Adamawa 

State) applying PMS principles, have simplified 

decision-making and optimized resource use. 

Scaling this up nation-wide will require capacity 

building but could be facilitated by collaboration 

with international partners and adoption of existing 

tools (like HDM-4 or customized software for 

Nigerian conditions). 

5. Secure Sustainable Funding for Maintenance (Road 

Funds): Financing is the linchpin of any 

maintenance strategy. It is recommended to establish 

dedicated Road Maintenance Funds at both federal 

and state levels, funded by mechanisms such as a 

fuel levy, toll revenues, vehicle registration fees, or 

other user charges. The key is to have a ring-fenced 

budget that is reliably available each year 

specifically for road maintenance. The recent World 

Bank-supported initiative to help Nigerian states set 

up State Road Funds and Rural Access Road 

Agencies is a move in this direction. Such funds, 

managed transparently, would enable continuous 

maintenance activities rather than the boom-bust 

cycle tied to general budgets. Alongside more 

funding, efficient use of funds must be ensured 

adopting competitive procurement for maintenance 

contracts, preventing fund mismanagement, and 

prioritizing projects based on objective needs (as 

identified by the PMS). With adequate and steady 

funding, agencies can plan multi-year maintenance 

programs that keep roads in good condition and 

avoid costly total reconstructions. 

6. Enhance Capacity, Accountability, and Innovation in 

Road Agencies: Building human and institutional 

capacity is vital for sustaining improvements. 

Training programs for highway engineers and 

maintenance crews on the latest techniques (such as 

cold mix asphalt application, pothole patch best 

practices, use of recycling technology, etc.) should 

be regularly conducted, possibly in partnership with 

universities or international bodies. Maintenance 

units should be equipped with modern machinery for 

example, pothole patching trucks, asphalt recyclers, 

bitumen sprayers to increase efficiency and quality. 

Accountability mechanisms should be strengthened: 

performance-based maintenance contracts could be 

introduced where contractors are responsible for 

keeping a road at certain condition levels, 

incentivizing good workmanship. Additionally, 

embracing innovation can pay off: pilot the use of 

more durable pavement types like concrete 

pavements or reinforced asphalt on roads with 

extremely heavy traffic (e.g., around ports or 

industrial hubs) while more expensive initially, they 

may reduce maintenance needs over the long term. 

The same goes for new materials (modified binders 

that resist high temperatures and heavy loads, 
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geotextiles for drainage improvement, etc.). Finally, 

fostering a culture of maintenance from the political 

level down to the community level will help; this 

means recognizing and rewarding maintenance 

efforts, and sensitizing the public that well-

maintained roads are a shared benefit and 

responsibility (for example, discouraging vandalism 

of road furniture and encouraging prompt reporting 

of road damage). 
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