
 

157 

 

 

 

 

doi:10.5281/zenodo.18670929 

An Assessment of the Quality of Infrastructural 

Projects in Port Harcourt Metropolis 
 

Greatman Umanunyim Reuben Ukochi 

 

Department of Building Technology, 

 Captain Elechi Amadi Polytechnic, Rumuola, Port Harcourt, Rivers State, Nigeria. 

 

ABSTRACT 

Port Harcourt, as Nigeria's oil capital and major commercial hub, has witnessed significant infrastructural 

development initiatives recently. This study assessed the quality of infrastructural projects within the Port 

Harcourt metropolis, examining sectors as: transportation, utilities, housing, and social infrastructure. 

Through a comprehensive analysis of recent projects, policy frameworks, and implementation strategies, 

this assessment revealss achievements and persistent challenges in infrastructure quality delivery. The 

study employed a multi-dimensional evaluation framework considering technical specifications, 

sustainability, cost-effectiveness, and community impact. The findings indicates that while substantial 

investments have been made, issues related to project management, maintenance protocols, and 

stakeholder coordination continue to affect the overall infrastructure quality. The study recommends 

establishment of a unified metropolitan infrastructure coordination authority to oversee all infrastructure 

projects within Port Harcourt metropolis and that the authority be mandated to coordinate between 

federal, state, and local government agencies, ensuring consistent standards and avoiding duplication of 

efforts, implementation of robust quality management systems should encompass the entire project 

lifecycle, from planning through construction to operation and maintenance and post-completion 

performance monitoring systems be implemented to track infrastructure performance over time, enabling 

proactive maintenance and improvement. that these systems should include regular structural integrity 

assessments, functionality evaluations, and user satisfaction surveys. 
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INTRODUCTION 
Port Harcourt, the capital of Rivers State and Nigeria's oil industry hub, serves as a critical economic 

centre requiring robust infrastructure to support its growing population and industrial activities. Economic 

development of Nigeria can be facilitated and accelerated by the presence of infrastructure. If these 

facilities and services are not in place, development will be very difficult and in fact can be likened to a 

very scarce commodity that can only be secured at a very high price and cost (Okafor & Enofe, 2014). 

The city's strategic importance as a major port and energy sector focal point has necessitated investments 

in infrastructural development over the decade. 

Nigeria faces a significant infrastructure challenge, with a rapidly expanding and urbanising population 

facing a significant infrastructure deficit, projected to reach $878 billion by 2040. However, the country's 

current infrastructure stock constitutes only 30% of GDP – far below the World Bank's benchmark 

(Agusto & Co., 2024). This context makes the assessment of infrastructure quality in the city crucial for 

understanding broader development patterns in Nigerian urban centres. The assessment of infrastructure 

quality extends beyond mere physical construction to encompass functionality, durability, environmental 
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sustainability, and socio-economic impact. Infrastructure is the physical undergirding of any society, and 

a country's infrastructure plays a large role in determining its long-term economic and social trajectory 

(CSIS, 2024). In the context of Port Harcourt metropolis, this evaluation becomes particularly complex 

due to the city's unique geographical challenges, including its location in the Niger Delta region with its 

associated environmental sensitivities and rapid urbanization pressures. 

Recent developments illustrate the scale of current infrastructure initiatives. The government has 

launched ambitious projects to improve connectivity, drive economic growth, and strengthen long-term 

development. These initiatives mark a crucial step toward closing the infrastructure gap and building a 

more resilient economy (Olaniwun Ajayi, 2025). The Port Harcourt Ring Road project with six flyovers 

and a river-crossing bridge, executed by Julius Berger Nigeria Plc with an estimated cost of N195 billion, 

exemplifies these efforts. Similarly, the establishment of the Greater Port Harcourt City Development 

Authority (GPHCDA) under Law No. 2 of 2009 reflects institutional efforts to coordinate infrastructural 

development. 

Study Objectives 

This study aims to provide a comprehensive assessment of infrastructure project quality in Port Harcourt 

metropolis. Specifically, the study was conducted to: 

1. Evaluate the overall quality of infrastructural projects in Port Harcourt metropolis across multiple 

sectors and dimensions. 

2. Assess the technical quality and adherence to engineering standards in recent infrastructure 

projects in Port Harcourt Metropolis. 

3. Evaluate the functional performance and effectiveness of completed infrastructure projects in Port 

Harcourt Metropolis. 

4. Analyse the economic efficiency and value-for-money aspects of infrastructure investments in 

Port Harcourt Metropolis. 

5. Examine the environmental sustainability and climate resilience of infrastructure projects in Port 

Harcourt Metropolis. 

6. Assess the social impact and community benefits of infrastructure developments in Port Harcourt 

Metropolis. 

7. Identify key challenges and constraints affecting infrastructure quality delivery in Port Harcourt 

Metropolis. 

8. Provide evidence-based recommendations for improving infrastructure project quality in Port 

Harcourt Metropolis. 

9. Contribute to the broader discourse on sustainable urban development in Nigerian cities in Port 

Harcourt Metropolis. 

 

2.0 Literature Review 

2.1 Infrastructure Quality Assessment Frameworks 

Infrastructure quality assessment has evolved from simple technical evaluations to comprehensive multi-

criteria analyses that consider economic, social, and environmental dimensions. Contemporary literature 

emphasizes the importance of holistic approaches that evaluate not only the physical attributes of 

infrastructure but also their functionality, sustainability, and contribution to overall urban development 

(Sahely et al., 2005). Research on developing sustainability criteria for urban infrastructure systems 

focuses on key interactions and feedback mechanisms between infrastructure and surrounding 

environmental, economic, and social systems (Sahely et al., 2005). This framework has become 

increasingly relevant as urban centers in developing countries grapple with rapid growth and resource 

constraints. Quality of life evaluation of transport infrastructure measures the performance of 

infrastructure projects relative to their impact on individual happiness and social burden. Recent research 

has highlighted new perspectives on quality assessment in urban development and transport policy-

making (Asian Development Bank, 2024), providing valuable insights for comprehensive infrastructure 

evaluation. The concept of infrastructure quality encompasses several key dimensions: technical quality 
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(adherence to engineering standards and specifications), functional quality (ability to serve intended 

purposes effectively), economic quality (cost-effectiveness and value for money), environmental quality 

(sustainability and minimal ecological impact), and social quality (contribution to community welfare and 

equitable access). 

2.2 Infrastructure Development in Nigeria 

Nigeria's infrastructure development faces significant systemic challenges that affect urban centers like 

Port Harcourt. Research indicates that Nigeria was lagging behind on spending for infrastructural 

development as every sector of the Nigerian economy is challenged with huge infrastructure deficit and 

decay (Veri, 2024). These challenges include limited long-term financing options, inadequate 

maintenance practices, corruption, weak contract enforcement, and insufficient project preparation. The 

growing challenges of urban centers in developing countries have continued to attract the attention of 

development experts (Ukwu & Eme, 2011). In Nigeria's context, infrastructure development is critical for 

economic growth, with studies showing that the presence of adequate infrastructure can facilitate and 

accelerate economic development, while its absence makes development very difficult and costly (Okafor 

& Enofe, 2014). 

Recent analysis suggests that with growing awareness that the provision of infrastructure in most 

developing countries, including Nigeria, is inadequate, introducing and implementing new and sustainable 

infrastructure investments are critical to ensuring poverty alleviation (Lawal et al., 2022). This 

perspective emphasizes the broader development implications of infrastructure quality beyond mere 

technical considerations. 

2.3 Urban Infrastructure in Developing Countries 

Urban infrastructure assessment in developing countries requires specialized frameworks that address 

unique challenges and constraints. Research on urban green and blue infrastructure in developing 

countries has revealed significant gaps in current approaches and highlighted the need for context-specific 

evaluation methods (Ferreira et al., 2021). Contemporary studies have introduced extended sustainability 

frameworks that tackle both infrastructure disparities and the need for quality socio-economic progress in 

developing countries. These comprehensive frameworks incorporate economy-environment dimensions 

alongside traditional technical assessments (Nature Communications, 2025). 

2.4 Specific Challenges of Infrastructure Development in the Niger Delta Region 

The Niger Delta region, where Port Harcourt is located, presents unique infrastructure challenges due to 

environmental factors, oil industry activities, and complex socio-political dynamics. Infrastructure 

development in Africa is identified as a key condition to overcoming climate threats and pulling 

communities out of poverty (Power Africa, 2024). The region's infrastructure needs are compounded by 

environmental degradation, security concerns, and the need to balance industrial development with 

environmental protection. The region's environmental sensitivity requires specialized approaches to 

infrastructure development that consider both immediate functionality and long-term sustainability. 

Research indicates that successful infrastructure projects in similar environments require integrated 

approaches that address technical, environmental, and social considerations simultaneously. 

 

3.0 METHODOLOGY 

This assessment employs a mixed-methods approach combining quantitative analysis of infrastructure 

projects with qualitative evaluation of stakeholder perspectives and policy implementation effectiveness. 

The methodology incorporates: Primary data which was collected through field surveys, structured 

interviews with key stakeholders including government officials, contractors, and community 

representatives. Secondary data sources included government reports, project documentation, academic 

publications, and relevant policy documents. The study utilizes a comprehensive assessment framework 

evaluating infrastructure projects across five key dimensions as follows: 

1. Technical Quality: Adherence to engineering standards, structural integrity, and technical 

specifications 

2. Functional Performance: Effectiveness in serving intended purposes and user satisfaction 
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3. Economic Efficiency: Cost-effectiveness, budget adherence, and value for money 

4. Environmental Sustainability: Environmental impact assessment compliance and sustainability 

measures 

5. Social Impact: Community benefits, accessibility, and contribution to urban development. 

Case Study Selection 

Representative infrastructure projects across different sectors were selected for detailed analysis, 

including transportation infrastructure, utility systems, housing projects, and social infrastructure 

developments completed or ongoing between 2020-2025. 

 

4. ANALYSIS AND FINDINGS 

4.1 Transportation Infrastructure 

4.1.1 Road Networks and Flyovers 

The transportation sector represents the largest component of infrastructure investment in Port Harcourt 

metropolis. The Port Harcourt Ring Road project, awarded in July 2023 with an estimated total cost of 

N195 billion, exemplifies the government's commitment to addressing traffic congestion and improving 

connectivity (Tech City Real Estate Ltd., 2024). This project is expected to conclude within 36 months 

and demonstrates significant technical ambition in addressing urban mobility challenges. However, 

assessment of existing transportation infrastructure reveals persistent quality concerns. Many roads suffer 

from inadequate drainage systems, leading to frequent flooding during rainy seasons. The quality of road 

construction varies significantly across different projects, with some showing premature deterioration due 

to poor materials or substandard construction practices. Research on urban transport infrastructure in 

developing countries indicates that intracity transportation infrastructure frequently attempts to address 

urban externalities like congestion and pollution, but success depends heavily on quality of 

implementation (VoxDev, 2024). Field observations indicate that while major arterial roads generally 

meet acceptable standards, secondary and tertiary roads often lack proper maintenance and exhibit 

structural deficiencies. The integration of new projects with existing road networks remains a challenge, 

often resulting in connectivity gaps and traffic bottlenecks. 

4.1.2 Rail Infrastructure 

The rail sector has experienced mixed progress in recent years. The minister inspected the Port Harcourt 

and Oyigbo axis of the Eastern Narrow-Gauge rail under construction, though concerns have been raised 

about the pace of implementation (Channels Television, 2023). The slow progress in rail infrastructure 

development represents a significant missed opportunity for sustainable urban transport solutions. The 

integration of rail infrastructure with other transportation modes remains a challenge requiring 

coordinated planning and execution. Current rail projects lack comprehensive integration with bus rapid 

transit systems and other public transport modes, limiting their potential impact on urban mobility. 

4.2 Utility Infrastructure 

4.2.1 Water Supply Systems 

Water infrastructure in Port Harcourt faces significant quality and coverage challenges that directly 

impact residents' quality of life. While new water treatment facilities have been constructed, distribution 

networks often suffer from poor maintenance, leading to water losses and quality degradation. 

Assessment of sustainability indicators for urban water infrastructure in developing countries shows that 

technical performance must be balanced with social and environmental considerations (Emerald Insight, 

2024). The integration of water supply systems with urban planning remains inadequate, resulting in 

uneven coverage across different neighbourhoods. Many areas still rely on private boreholes and water 

vendors, indicating system inadequacy. Quality issues include intermittent supply, pressure variations, 

and occasional contamination concerns. 

Recent investments in water infrastructure have focused primarily on treatment capacity expansion, but 

distribution network upgrades have lagged. This imbalance results in treated water quality degradation 

during distribution and significant system losses. 

 

Ukochi   …. Int. J.  Inno. Scientific & Eng. Tech. Res. 14(1):157-166, 2026 



 

161 

 

4.2.2 Electricity Infrastructure 

Power infrastructure continues to be a critical challenge affecting both residential and commercial areas 

throughout the metropolis. While investments have been made in power generation and distribution, the 

quality of electrical infrastructure varies significantly across different areas. Maintenance protocols are 

often inadequate, leading to system failures and safety concerns. 

The electricity supply situation reflects broader national challenges, with frequent outages affecting 

economic activities and quality of life. Infrastructure development in Africa is identified as key to 

reaching the 600 million Africans who currently lack access to power (Power Africa, 2024), making 

electricity infrastructure quality a critical development priority. 

4.3 Housing and Urban Development 

The Greater Port Harcourt City Development Authority (GPHCDA) has the mandate to develop the area 

by implementing policy measures aimed at promoting and providing effective infrastructures and social 

services (GPHCDA, 2024). This institutional framework has facilitated several housing and urban 

development projects with varying degrees of success. 

However, the quality of housing infrastructure varies considerably across different development types. 

While high-end developments often meet international standards, affordable housing projects frequently 

compromise on quality due to cost constraints. Common issues include inadequate building materials, 

poor construction supervision, and insufficient integration with supporting infrastructure such as roads, 

drainage, and utilities. 

The challenge of housing infrastructure quality is compounded by rapid urbanization pressures and 

limited affordable land availability. Many developments lack adequate planning for future expansion and 

maintenance, leading to premature deterioration and functionality problems. 

4.4 Social Infrastructure 

4.4.1 Educational Infrastructure 

Educational infrastructure quality represents a critical component of urban development with long-term 

implications for human capital development. Recent research analysing the accessibility of public primary 

school infrastructure within Port Harcourt L.G.A. employed multi-method approaches, including field 

surveys, literature reviews, and analysis of official reports from the Rivers State Ministry of Education, 

revealing significant gaps in both quality and accessibility (ResearchGate, 2024). 

The assessment reveals disparities in educational infrastructure quality across different areas of the 

metropolis. While some schools have received recent upgrades and meet acceptable standards, many 

others suffer from inadequate facilities, poor maintenance, and overcrowding. The integration of 

educational infrastructure with transportation and utility systems remains inadequate, affecting 

accessibility and functionality. 

4.4.2 Healthcare Infrastructure 

Healthcare infrastructure development has received increased policy attention, though quality standards 

remain inconsistent across different facilities. While some new healthcare facilities meet modern 

standards and incorporate advanced medical equipment, many existing facilities require significant 

upgrades in terms of structural integrity, equipment, and accessibility. 

The distribution of quality healthcare infrastructure across the metropolis shows significant spatial 

disparities, with better facilities concentrated in certain areas while others remain underserved. This 

pattern reflects broader challenges in equitable infrastructure development and resource allocation. 

4.5 Environmental Considerations 

Environmental sustainability in infrastructure projects remains a significant concern. Many projects lack 

comprehensive environmental impact assessments, and implementation of environmental protection 

measures is often inadequate. The unique environmental challenges of the Niger Delta region require 

specialized approaches that are not always adequately addressed in project planning and execution. 
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5. Quality Assessment Results 

5.1 Technical Quality Performance 

The technical quality of infrastructure projects in Port Harcourt shows mixed results. Major projects 

executed by established international contractors generally demonstrate higher technical standards, while 

smaller projects often exhibit quality variations. Key technical quality issues identified include: 

 Inconsistent adherence to engineering standards across different projects 

 Variations in material quality and construction supervision 

 Inadequate quality control mechanisms during project implementation 

 Limited post-completion technical evaluations 

5.2 Functional Performance Evaluation 

Functional performance assessment reveals significant disparities between project objectives and actual 

performance. While some infrastructure projects successfully achieve their intended functions, others fall 

short due to design limitations, maintenance deficiencies, or inadequate integration with existing systems. 

5.3 Economic Efficiency Analysis 

Economic efficiency analysis indicates that while major infrastructure investments have been substantial, 

cost overruns and project delays are common. The lack of standardized procurement processes and 

limited competition in some sectors contribute to inflated costs and reduced value for money. 

5.4 Environmental Sustainability Assessment 

Environmental sustainability performance is generally poor, with limited integration of climate resilience 

measures and inadequate environmental monitoring systems. The unique environmental challenges of the 

Niger Delta region require specialized approaches that are not consistently applied across projects. 

5.5 Social Impact Evaluation 

Social impact assessment reveals mixed outcomes. While infrastructure improvements have generally 

enhanced quality of life in served areas, issues of equitable access and community participation in project 

planning remain significant challenges. 

6. Challenges and Constraints 

6.1 Institutional Challenges 

The institutional framework for infrastructure development in Port Harcourt faces several challenges: 

 Fragmented responsibility across multiple agencies 

 Limited coordination between federal, state, and local government levels 

 Inadequate technical capacity in some implementing agencies 

 Weak regulatory enforcement mechanisms 

6.2 Financial Constraints 

Financial limitations significantly affect infrastructure quality: 

 Limited access to long-term development financing 

 Dependence on government budgets subject to fiscal constraints 

 Limited private sector participation in infrastructure development 

 Inadequate maintenance funding allocation 

6.3 Technical and Human Resource Limitations 

Technical capacity constraints affect project quality: 

 Limited availability of skilled technical personnel 

 Inadequate project management capabilities 

 Insufficient technical supervision during construction 

 Limited technology transfer in international partnerships 

6.4 Environmental and Geographic Challenges 

The Niger Delta environment presents unique challenges: 

 Difficult terrain and soil conditions 

 Environmental degradation affecting construction 

 Flooding and extreme weather events 

 Need for specialized construction techniques and materials 
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7. CONCLUSION 

The assessment of infrastructure project quality in Port Harcourt metropolis reveals a complex landscape 

of achievements and challenges. While significant investments have been made in various infrastructure 

sectors, quality outcomes remain inconsistent across different projects and sectors. 

Key findings indicate that technical quality varies significantly depending on project scale, contractor 

capabilities, and supervision mechanisms. Major projects generally demonstrate higher quality standards, 

while smaller projects often exhibit quality deficiencies. Functional performance is generally adequate for 

newer projects but deteriorates over time due to maintenance deficiencies. 

Economic efficiency remains a concern due to cost overruns, project delays, and limited competition in 

procurement processes. Environmental sustainability integration is inadequate across most projects, 

requiring urgent attention given the sensitive Niger Delta environment. 

The institutional framework, while evolving with initiatives like the GPHCDA, requires strengthening to 

ensure consistent quality standards across all infrastructure projects. Enhanced coordination, standardized 

procedures, and improved regulatory enforcement are essential for quality improvement. 

Moving forward, Port Harcourt metropolis has the potential to become a model for quality infrastructure 

development in Nigeria's urban centers. This requires sustained commitment to institutional 

strengthening, capacity building, financial sustainability, and environmental responsibility. 

The recommendations outlined in this assessment provide a roadmap for improving infrastructure project 

quality. Implementation of these recommendations requires coordinated efforts from government 

agencies, private sector partners, and community stakeholders. 

Success in improving infrastructure quality will contribute significantly to Port Harcourt's continued 

development as a major economic center and enhance the quality of life for its residents while supporting 

sustainable urban growth. 

 

8. RECOMMENDATIONS 

Based on the comprehensive assessment of infrastructure quality in Port Harcourt metropolis, the 

following evidence-based recommendations are proposed to address identified challenges and improve 

future infrastructure project delivery: 

1. A unified Metropolitan Infrastructure Coordination Authority should be established to oversee all 

infrastructure projects within Port Harcourt metropolis and the authority should have the mandate 

to coordinate between federal, state, and local government agencies, ensuring consistent standards 

and avoiding duplication of efforts.  

2. Implementation of robust quality management systems should encompass the entire project 

lifecycle, from planning through construction to operation and maintenance.  

3. Post-completion performance monitoring systems should be implemented to track infrastructure 

performance over time, enabling proactive maintenance and continuous improvement and that 

these systems should include regular structural integrity assessments, functionality evaluations, 

and user satisfaction surveys. 

4. Development of long-term infrastructure financing mechanisms should include infrastructure 

bonds, development finance institution partnerships, and enhanced public-private partnership 

frameworks. 

5. Implementation of lifecycle costing approaches in project planning will ensure that maintenance 

and operational costs are adequately considered during project design and approach should be 

coupled with the establishment of dedicated infrastructure maintenance funds to ensure 

sustainable long-term infrastructure performance. 

6. Training programs for technical personnel and project managers should be established in 

partnership with international development organizations and academic institutions and that these 

programs should focus on modern project management techniques, quality assurance methods, 

and sustainable infrastructure practices. 
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7. Local technical institutions should be strengthened to support ongoing infrastructure development 

needs. 

8. Climate resilience measures should be integrated into all infrastructure designs, considering 

projected climate change impacts including increased flooding, extreme weather events, and 

environmental degradation. 

9. Mandatory community consultation processes should be established for all infrastructure projects, 

with clear mechanisms for incorporating community feedback into project design and 

implementation and thus, local content requirements should be integrated into all infrastructure 

contracts to ensure community economic benefits and build local capacity. 

10. Digital infrastructure should be integrated into physical infrastructure development to support 

economic development and improve service delivery and this ensure adequate 

telecommunications infrastructure accompanies all major development projects. 

11. Preventive maintenance programs should be prioritized over reactive repairs to extend 

infrastructure lifespan and reduce long-term costs.  

 

REFERENCES 

Agusto & Co. (2024). 2024 Infrastructure industry report. Agusto Research. 

https://www.agustoresearch.com/report/2024-infrastructure-industry-report/ 

American Society of Civil Engineers. (2025). 2025 Infrastructure report card. 

https://infrastructurereportcard.org/ 

Asian Development Bank. (2024). Quality of life assessment in urban development and transport 

policymaking. https://www.adb.org/publications/quality-of-life-assessment-in-urban-

development-and-transport-policymaking 

Channels Television. (2023, September 23). Minister condemns 'slow' pace of Port Harcourt-Maiduguri 

rail line project. Channels Television. https://www.channelstv.com/2023/09/23/minister-

condemns-slow-pace-of-port-harcourt-maiduguri-rail-line-project/ 

CSIS. (2024, October 15). Quality Infrastructure. Center for Strategic and International Studies. 

https://www.csis.org/analysis/quality-infrastructure 

Emerald Insight. (2024). Assessment of sustainability indicators for urban water infrastructure in a 

developing country. International Journal of Building Pathology and Adaptation. 

https://www.emerald.com/insight/content/doi/10.1108/IJBPA-09-2021-0121/full/html 

Ferreira, C. S., Walsh, R. P., & Ferreira, A. J. (2021). Urban green and blue infrastructure: A critical 

analysis of research on developing countries. Journal of Cleaner Production, 313, 127898. 

https://www.sciencedirect.com/science/article/abs/pii/S0959652621021168 

Greater Port Harcourt City Development Authority. (2024). About GPHCDA. https://gphcity.org/ 

Lawal, A. I., Ozigbu, J. C., & Anyanwu, A. C. (2022). Enhancing sustainable infrastructure development: 

A boon to poverty reduction in Nigeria. Cleaner Engineering and Technology, 8, 100464. 

https://www.sciencedirect.com/science/article/pii/S2772655X22000064 

Nature Communications. (2025, January). Advancing urban sustainability assessment: a novel DEA-

based framework for multidimensional analysis in Chinese cities. Humanities and Social Sciences 

Communications, 12, 65. https://www.nature.com/articles/s41599-025-05445-z 

Okafor, L. E., & Enofe, A. O. (2014). Infrastructural development and economic growth in Nigeria: 

Using simultaneous equation. Research Gate. 

https://www.researchgate.net/publication/321217508_Infrastructural_Development_and_Econom

ic_Growth_in_Nigeria_Using_Simultaneous_Equation 

Olaniwun Ajayi. (2025, February 21). Nigeria's infrastructure growth in 2024: Key developments and 

2025 outlook. The Estero. https://www.olaniwunajayi.net/blog/nigerias-infrastructure-growth-in-

2024-key-developments-and-2025-outlook/ 

Ukochi   …. Int. J.  Inno. Scientific & Eng. Tech. Res. 14(1):157-166, 2026 



 

165 

 

Power Africa. (2024, November 15). Investing in infrastructure to spur development in Nigeria. Medium. 

https://powerafrica.medium.com/investing-in-infrastructure-to-spur-development-in-nigeria-

ebde9f98a5b2 

ResearchGate. (2024, December 30). Assessing the adequacy of public primary school infrastructure in 

Port Harcourt Municipality. 

https://www.researchgate.net/publication/388092090_Assessing_the_Adequacy_of_Public_Prima

ry_School_Infrastructure_in_Port_Harcourt_Municipality 

Sahely, H. R., Kennedy, C. A., & Adams, B. J. (2005). Developing sustainability criteria for urban 

infrastructure systems. Canadian Journal of Civil Engineering, 32(1), 72-85. 

https://cdnsciencepub.com/doi/10.1139/l04-072 

Tech City Real Estate Ltd. (2024, January 3). Everything you need to know about the new Port Harcourt 

ring road project. https://techcityrealestatecompany.com/everything-you-need-to-know-about-the-

new-port-harcourt-ring-road-project/ 

Ukwu, C., & Eme, O. (2011). Urban infrastructure and quality of life: A case study of Warri Metropolis. 

Research Gate. 

https://www.researchgate.net/publication/265999112_Urban_Infrastructure_and_Quality_of_life_

A_Case_Study_of_Warri_Metropolis 

Veri, V. (2024). Adequate infrastructure: A cure for poverty in Nigeria. Veri Africa. 

https://www.verivafrica.com/insights/adequate-infrastructure-a-cure-for-poverty-in-nigeria 

VoxDev. (2024). Urban transport infrastructure in developing countries. VoxDev Literature Review. 

https://voxdev.org/voxdevlit/land-transport-infrastructure/intracity-transportation 

Ukochi   …. Int. J.  Inno. Scientific & Eng. Tech. Res. 14(1):157-166, 2026 


