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Ladies and gentlemen, 

I am deeply honored and excited to address you today as the convener of this maiden Faculty 

of Environmental Design and Management academic conference focused on the theme 

"Designing, Planning, and Managing Tomorrow's Cities: Innovative Approaches to 

Sustainable Built Environment." On behalf of the Conference Organizing Committee (COC), 

I warmly welcome you all. Together, we will engage in a robust exchange of ideas, knowledge, 

and expertise. We will strive to lay the foundation for a more sustainable and enlightened 

future. 

This international conference serves as a guide in our collective quest for intellectual and 

technological progress. As we gather from a wide array of disciplines within the built 

environment and beyond, we are bonded by a shared enthusiasm with a view to exploring, 

discovering, and deepening of our understanding. Every participant offers a unique viewpoint 

that enhances our conversations, fostering a well-rounded comprehension of innovative 

methods for creating sustainable urban spaces. 

In a constantly changing world we live in, we will be facing challenges such as environmental 

degradation, economic instability with constant technological changes. It is therefore 
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imperative we embark on innovative approaches to urban design and management. Our quest 

for sustainability requires a dynamic collaboration between advanced research and the 

development of minds that will shape the cities of the future. The theme of this conference 

highlights the need albeit urgently for solutions that are both scientifically sound and ethically 

grounded. 

As researchers, educators, professionals, and thought leaders, we bear the responsibility to 

explore the complexities of sustainable urban development. In the course of the conference, we 

shall dissect these challenges and discover new approaches that can transform our cities. 

This conference aims to promote interdisciplinary discussions that go beyond traditional 

boundaries, fostering collaborations that will ultimately lead to transformation. It is worthy to 

note that we are fortunate to have a distinguished keynote speaker and a very eminent lead 

paper presenter that will be engaging us in paper presentations. We shall also have an 

interactive session with eminent panelist. This we believe will broaden our knowledge in 

designing, planning and managing tomorrow's cities. 

In our quest to achieve our noble objectives, the importance of collaboration cannot be 

overemphasized. I strongly encourage us all to immerse ourselves in active engagement with 

fellow participants, scholars, and experts hailing from a wide array of disciplines. It is our 

believe that the collective knowledge we possess is far greater than the sum of its individual 

parts; through this rich cross-pollination of ideas, we shall significantly amplify that. 

Furthermore, I will implore we seize this moment to reflect on our shared commitment to 

confronting the urgent challenges that urban sustainability presents. I once again urge you to 

engage in thoughtful reflection about how your work can contribute meaningfully to the 

creation of sustainable urban environments. 

It is of immense importance to acknowledge the humongous support of the university council, 

management, and the dedication of the COC members, ably led by Ass Prof. Adesola Adediran. 

My gratitude also goes to the reviewers, volunteers, and our invaluable sponsors, your 

contributions are the foundation upon which this conference is built. 

I also wish to express my heartfelt appreciation to all the participants in the conference, 

"Designing, Planning, and Managing Tomorrow's Cities: Innovative Approaches to 

Sustainable Built Environment." The path to designing, planning, and managing the cities of 

the future is filled with challenges, but it is through gatherings such as this that we can nurture 

the seeds of innovation and transformation. 

Thank you for your presence, and I hope this international academic conference leaves a lasting 

impact in our academic and professional lives. God bless you all. 

 

Dr. Igho Fayomi, PhD, FPD-CR, RSV, ANIVS 

Dean, Faculty of Environmental Design & Management 

Lead City University, Ibadan 
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Distinguished Guests, 

Ladies and Gentlemen, 

On behalf of the Local Organizing Committee, I am both 

honored and ecstatic to welcome you to this momentous 

conference on "Designing, Planning and Managing Tomorrow's Cities: Innovative Approaches 

to Sustainable Built Environment." Today, as we gather here, we stand at a crucial juncture 

where the challenges facing our nation's built environment demand our immediate and 

collective attention. 

This conference brings together a diverse group of experts, government officials, policymakers, 

and stakeholders from academia, including architects, real estate practitioners, geospatial 

analysts, environmentalists, scientists, and engineers. Together, we aim to share knowledge, 

experiences, and innovative solutions that can significantly contribute to the design, planning, 

and management of future cities. 

Over the next two days, we will engage in thought-provoking discussions and presentations 

that are meticulously structured around several well-defined sub-themes of the conference. 

Each session has been designed to facilitate deep dives into critical issues, allowing us to 

explore the intersections of technology, sustainability, and urban development. 

Our primary objective is to identify practical and sustainable strategies that can enhance 

Nigeria's built environment, particularly in light of the pressing challenges we face today. 

These challenges include building collapses, the impacts of climate change, and the urgent need 

for resilient infrastructure. It is essential that we come together to protect the well-being of our 

communities and ensure that our cities are safe, sustainable, and livable. 

Our objectives are multifaceted: 

1. Identifying Practical Solutions: We aim to pinpoint practical, sustainable solutions 

that can enhance Nigeria's built environment. The challenges posed by building 

collapses and other infrastructural failures, often exacerbated by climate change, 

require immediate and innovative responses. Through collaborative discussions, we 
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seek to develop strategies that are not only effective but also implementable in our local 

contexts. 

2. Integrating Expertise: By bringing together diverse stakeholders, we hope to create a 

synergistic effect that leverages the unique expertise of each participant. The integration 

of perspectives from different fields will help us address the complexities of urban 

design and management in a holistic manner. 

3. Enhancing Resilience: We recognize that our cities must be resilient in the face of 

environmental changes and socio-economic challenges. Thus, our discussions will 

focus on innovative approaches that prioritize sustainability and resilience, ensuring 

that our built environment can adapt to future challenges. 

4. Promoting Collaboration: This conference provides a platform for networking and 

collaboration among professionals and stakeholders. We encourage you to actively 

engage, share your experiences, and connect with fellow participants. Your 

contributions are invaluable in enriching our collective understanding and informing 

actionable strategies for sustainable urban development. 

I would like to take this opportunity to express my heartfelt gratitude to our esteemed Vice-

Chancellor, Prof. Kabir Aderemi Adeyemo, a global team player and seasoned administrator. 

Your unwavering support have been instrumental in bringing us all together today. I also extend 

my sincere appreciation to our distinguished keynote speaker, Prof. Olajide Kufoniyi, and our 

lead paper presenter, Prof. Muyiwa Elijah Agunbiade. Your insights will undoubtedly 

illuminate our discussions and inspire innovative thinking. 

To all our distinguished guests and participants, your presence here is invaluable. I encourage 

each of you to actively engage in the discussions, share your experiences, and network with 

fellow stakeholders. Your contributions will not only enrich our understanding but also inform 

actionable strategies as we harness our intellectual capabilities to build a resilient environment 

across Nigeria. 

As we embark on this journey over the next two days, let us remain committed to fostering 

collaboration, embracing innovative ideas, and striving for excellence in our efforts to create 

sustainable urban spaces. Together, we can pave the way for a brighter, more sustainable future 

for our cities. 

Thank you once again for being here, and welcome to the 1st International Conference on 

Sustainable Environmental Design and Management. 

 

Assoc. Prof. Frederick Adesola Adediran, FPD-CR 

Chairman, Local Organizing Committee 

Lead City University, Ibadan 
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By Dr. Oluwatosin Ayanleke 

Chair, Scientific Committee 

FEDM Journal of Sustainable Design & Management 

 

It is with great pleasure that I present the proceedings 

of the 1st International Conference on Sustainable 

Environmental Design & Management (FEDMCON 

2025), hosted by the Faculty of Environmental 

Design & Management, Lead City University, 

Ibadan. Held from March 24th to 27th, 2025, the 

conference brought together scholars, practitioners, 

and policymakers to engage in critical conversations 

on the future of our cities. 

The theme, "Designing, Planning and Managing 

Tomorrow's Cities: Innovative Approaches to 

Sustainable Built Environment," reflects the 

urgent need for cross-disciplinary collaboration and 

context sensitive solutions to address urbanization, climate change, and resource scarcity. The 

papers in this volume span topics such as sustainable water management, indigenous materials, 

artificial intelligence in energy systems, gender inclusion, and resilient housing in Nigerian 

cities. 

Each submission underwent a rigorous peer review process, ensuring that the works presented 

here advance scholarly discourse while offering practical insights. I extend my gratitude to the 

authors, reviewers, and the conference organizing committee for their dedication. Special 

thanks go to the scientific committee Dr. Igho Fayomi, Dr. Christiana Ekanade, and Professor 

Raphael Oyinloye, for their commitment to this volume. 

I hope these proceedings inspire continued collaboration and meaningful change in how we 

design, plan, and manage our built environment. 

 

Dr. Oluwatosin Ayanleke 

Chair, Scientific Committee 

FEDM Journal of Sustainable Design & Management 

Lead City University, Ibadan 

April, 2026 
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Abstract. Urban water utilities play a critical role in ensuring sustainable water supply in rapidly 

growing megacities, particularly in developing countries where demand, infrastructure pressure, and 

resource constraints are acute. As the primary public agency responsible for potable water supply in Lagos 

State, the Lagos State Water Corporation (LSWC) occupies a strategic position in advancing sustainable 

water conservation and management practices. This study examines the key sustainable water conservation 

and management strategies adopted by LSWC to enhance operational efficiency and long-term water 

supply sustainability. A purposive sampling technique was employed to select respondents drawn from 

LSWC’s management and operational structure. A total of ten (10) staff members were sampled for the 

study. Data were collected using closed-ended questionnaires and analyzed using descriptive statistics, 

including frequency, percentage, and mean item score (MIS), to rank respondents’ perceptions of the 

adopted strategies. Findings reveal that operational management practices with direct implications for 

water conservation ranked highest. These include effective metering system implementation (MIS 4.9), 

routine equipment inspection (MIS 4.9), efficient management of maintenance staff (MIS 4.9), and the 

development of the Lagos Water Supply Master Plan (MIS 4.9). Infrastructure rehabilitation (MIS 4.8) and 

the adoption of sustainable operational practices (MIS 4.8) were also highly ranked, while public 

awareness campaigns (MIS 4.6) played a complementary role. Conversely, the preparation of facility-

specific manuals and the use of appropriate tools and methods ranked lowest (MIS 4.3). The study 

concludes that LSWC’s water conservation efforts are largely driven by structured management systems, 

metering efficiency, infrastructure maintenance, and strategic planning. 

 

Keywords: Sustainable Water Management, Lagos State Water Corporation, Water Conservation 

Strategies, Metering System, Public Awareness. 

1. Introduction 

Lagos State, a densely populated metropolitan area, faces immense water supply and 

management challenges. The Lagos State Water Corporation (LSWC) is the primary institution 

responsible for ensuring sustainable water distribution. With increasing demand and climate 

variability, LSWC has adopted innovative strategies to enhance water conservation within 

urban planning frameworks. 

Water Conservation Strategies in Lagos State by LSWC has implemented stringent policies 

aimed at reducing water wastage and promoting conservation. The Lagos Water Sector Law 

provides a regulatory framework for efficient water use, including penalties for excessive 

consumption and incentives for conservation. 

Sustainable water management is crucial for ensuring the availability of freshwater resources 

for present and future generations. With increasing population growth, climate change, and 

urbanization, water scarcity has become a pressing global issue. Effective water management 

strategies are essential to balance the demand and supply while preserving the quality of water 

ecosystems (Gleick, 2018). One of the primary challenges in sustainable water management is 

water scarcity. According to the United Nations, nearly two-thirds of the world’s population 
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experiences water stress at least one month a year (UN Water, 2021). This scarcity is 

exacerbated by climate change, which alters precipitation patterns and increases the frequency 

of droughts and floods (IPCC, 2019). 

1.1 Study Location 

The Lagos State Water Corporation (LSWC) is the principal water supply agency in Lagos 

State, Nigeria. It has a long history dating back to 1910, when the first formal water supply 

system in Lagos was established by the colonial government. The system initially relied on the 

Iju Waterworks, which was constructed to provide potable water to the growing population of 

Lagos. Over the years, Lagos' rapid urbanization and population growth necessitated the 

expansion of the water supply infrastructure. In 1979, the Lagos State Government formally 

restructured the water supply system under the Lagos State Water Management Board, which 

was later renamed the Lagos State Water Corporation (LSWC). This transformation aimed to 

enhance water production, distribution, and management across the state. 

The corporation has since developed several additional waterworks, including Adiyan 

Waterworks, Ishasi Waterworks, and Akute Water Scheme, among others. These facilities, 

along with numerous mini-waterworks, help to increase water supply capacity in response to 

the increasing demand in Lagos. 

Today, LSWC is responsible for providing potable water to millions of residents across Lagos 

State. The corporation has implemented various initiatives, including metering systems, public 

awareness campaigns, and infrastructural rehabilitation projects to improve service delivery. 

However, challenges such as aging infrastructure, water wastage, illegal connections, and 

funding constraints continue to hinder optimal performance. 

To address these issues, LSWC has adopted Public-Private Partnerships (PPP), sustainable 

water conservation strategies, and capacity-building initiatives to enhance water supply 

efficiency and sustainability in Lagos. The corporation remains committed to achieving its 

vision of ensuring safe, reliable, and affordable water supply for all residents of Lagos State. 

(See Lagos State Map) 

 

Figure 1: Location map showing the Lagos State Water corporation Location 

Source: Google Maps. (2025). Locational map of Lagos State Water Corporation [Map]. 

Google. https://maps.google.com.ng 
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2.0. Literature Review  

Water conservation is widely recognized as a fundamental component of sustainable urban 

water management, particularly amid increasing urbanization, population growth, and climate 

change impacts. Urban water systems face significant pressure due to greater demand and aging 

infrastructure, necessitating strategies that improve efficiency, reduce losses, and ensure long 

term supply reliability (Sunny, 2024). Such strategies are integral to sustainable urban planning 

because they help balance resource availability with socio economic development goals. 

A substantial body of research stresses the importance of managing water demand and reducing 

distribution losses as key conservation strategies. Enhancements in leakage detection and 

repair, along with demand management policies such as pricing reforms and public awareness 

campaigns, have been shown to create synergies that improve overall system efficiency and 

resilience (Jacque, 2025). Studies in European contexts demonstrate how integrated policies 

targeting both infrastructure loss and consumer behavior can significantly enhance water 

efficiency (Jacque, 2025; Sunny, 2024). 

Rainwater harvesting, greywater reuse, and green infrastructure are recognized as 

complementary strategies in sustainable urban water management. These practices not only 

reduce reliance on centralized supply systems but also support ecological functions such as 

stormwater mitigation and groundwater recharge. For example, Olley et al. (2025) highlight 

the potential of water reuse and recycling in urban water management, emphasizing their role 

in addressing water scarcity while improving the sustainability of urban systems. Similarly, 

rainwater harvesting has been quantified as a viable tool for reducing urban water stress while 

engaging local communities in resource stewardship (Gamallo Chaine, 2025). 

The institutional and socio economic dimensions of water conservation are increasingly 

emphasized in the literature. Public awareness and acceptance are critical for the success of 

conservation programs. Kabanda and Babirye (2025) found that awareness campaigns 

significantly influence household water consumption behaviours and contribute to improved 

reliability of urban water supplies, reinforcing the linkage between conservation education and 

sustainable development goals (SDGs). This finding aligns with research advocating for 

community involvement and stakeholder engagement to embed conservation practices within 

broader urban planning frameworks. 

From a planning perspective, sustainable urban water management requires not just technical 

interventions but integrated strategies that align with spatial planning, policy frameworks, and 

governance mechanisms. Hurlimann (2018) proposes a holistic framework that situates water 

conservation within broader urban adaptation and planning processes, calling for cross sector 

collaboration and integrated policy actions. This aligns with contemporary sustainable 

urbanism paradigms that view water systems as integral to city resilience and environmental 

health. 

However, challenges persist. Implementation barriers include limited financial resources, 

institutional capacity constraints, and regulatory frameworks that lag behind innovative 

practices. Studies in developing country contexts underscore that the adoption of advanced 

conservation measures often depends on enabling policies and investments in technology and 

infrastructure (Sunny, 2024). Furthermore, equitable access and variability in public 

acceptance highlight the need for context specific strategies that consider local socio economic 

conditions. 

Another major challenge is water pollution. Industrial discharge, agricultural runoff, and 

improper waste disposal contribute to water contamination, affecting both human health and 
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aquatic ecosystems (WHO, 2020). Poor infrastructure and inefficient water distribution 

systems lead to significant water losses. In many cities, aging pipelines result in leakage rates 

exceeding 30% of total supply (Gleick, 2018). 

 To address these challenges, integrated water resource management (IWRM) is widely 

advocated. IWRM promotes coordinated development and management of water resources 

across sectors, ensuring equitable distribution and sustainability (GWP, 2020). Additionally, 

the adoption of water-efficient technologies, such as drip irrigation in agriculture and smart 

meters in urban areas, can significantly reduce water wastage (FAO, 2019). 

Water recycling and reuse play a vital role in sustainable management. Many cities have 

implemented wastewater treatment plants to reclaim water for irrigation and industrial use, 

reducing dependence on freshwater sources (EPA, 2021). Furthermore, nature-based solutions, 

such as wetland restoration and rainwater harvesting, help enhance water retention and 

purification (WWF, 2020). 

Community involvement and policy reforms are also crucial. Governments and stakeholders 

must work together to implement policies that promote sustainable water use and conservation. 

Public awareness campaigns and education programs can encourage responsible water 

consumption at the individual and community levels (UNESCO, 2018). A review of relevant 

literature reveals that urban water conservation strategies often include policy interventions, 

smart water management technologies, and community engagement. Studies highlight the 

importance of integrated water resource management (IWRM) and the role of public-private 

partnerships in enhancing water sustainability. The Lagos State context presents unique 

challenges, making it essential to evaluate localized strategies. 

Despite these efforts, challenges such as inadequate infrastructure, high population growth, and 

climate change impact water sustainability in Lagos. However, emerging technologies and 

policy refinements present opportunities for improving urban water management. 

 The adoption of smart metering systems has improved monitoring and reduced water wastage. 

LSWC has integrated Geographic Information Systems (GIS) to track leakages and manage 

water distribution networks more effectively while Urban buildings and industries are 

encouraged to install rainwater harvesting systems to supplement municipal water supplies. 

Recycled water is increasingly used for non-potable purposes such as irrigation and industrial 

cooling. 

Educational campaigns and community-based initiatives have been launched to promote water 

conservation awareness. LSWC collaborates with schools and local organizations to instill 

water-saving habits among residents.Strategic partnerships with private entities have facilitated 

investments in water infrastructure and efficiency projects. These partnerships enhance 

resource mobilization and introduce innovative water conservation technologies. 

 Innovative water conservation strategies are critical for sustainable urban planning in Lagos 

State. The case of LSWC demonstrates that integrated approaches, incorporating technology, 

policy, and community participation, are essential in addressing water scarcity.  Sustainable 

water management requires a comprehensive approach that addresses scarcity, pollution, and 

inefficiency. Through integrated management, technological advancements, water recycling, 

and policy reforms, it is possible to ensure water security for future generations. Continued 

research and investment in sustainable practices are essential to overcoming the challenges of 

water management in an increasingly water-stressed world. 
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Despite ongoing efforts by the Lagos State Water Corporation, urban water sustainability in 

Lagos continues to be undermined by ageing and inadequate infrastructure, rapid population 

growth, rising operational inefficiencies, and the increasing impacts of climate variability on 

water sources. While emerging technologies and policy reforms offer potential pathways for 

improving urban water management, there remains limited empirical evidence on how existing 

institutional conservation strategies are prioritized, implemented, and perceived within public 

water utilities. This knowledge gap constrains evidence-based decision-making and weakens 

the effectiveness of reforms aimed at achieving sustainable urban water supply. Consequently, 

this study addresses this gap by systematically evaluating the key water conservation and 

management strategies adopted by LSWC, providing empirical insights into their relative 

effectiveness and institutional emphasis. In summary, the literature demonstrates that water 

conservation strategies ranging from demand management and leakage control to rainwater 

harvesting and public engagement are essential for sustainable urban planning. These strategies 

contribute to improved water efficiency, resilience to environmental stressors, and progress 

toward global sustainability targets. The integration of such practices into urban planning 

processes remains a critical area for research and policy action. 

3.0. Methods 

A purposive sampling technique was adopted for this study in order to obtain informed and 

policy-relevant data from key decision-makers of the Lagos State Water Corporation (LSWC), 

who are directly involved in water management and urban water planning. The target 

population comprised members of the top management and senior operational staff of the 

Corporation. Specifically, ten (10) respondents were selected, including the Executive 

Manager, senior management personnel, technical and operations staff, as well as 

administrative and support staff. Data were collected through the administration of ten (10) 

structured, closed-ended questionnaires between [insert month/year], as this method enabled 

uniform responses and facilitated quantitative analysis. The choice of closed-ended questions 

was informed by the need to objectively measure respondents’ perceptions of water 

conservation strategies and their alignment with sustainable urban planning goals. The data 

obtained were analysed using descriptive statistical tools, including frequency distributions, 

percentages, and Mean Item Score (MIS), which was employed to rank respondents’ opinions 

according to their level of importance. The information collected focused on existing water 

conservation strategies implemented by LSWC, the effectiveness of these strategies, and their 

contribution to sustainable urban planning in Lagos State. 

4.0 Results and Discussion 

4.1. Demographic Profile of Respondents 

Table 1: Background Information of the Respondents 

Qualifications Frequency Percentage (%) 

ND 0 0 

NCE 0 0 

HND/B.Sc 7 70 

MSC and above 3 30 

Total 100 100.0 
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Professional Qualification Frequency Percentage (%) 

COREN 1 10 

FMP 4 40 

PMP 3 30 

CIPM/MNSE 2 20 

Total 10 100.0 

Duration Frequency Percentage (%) 

  

0 – 5 years 2 20 

6 – 10 years 5 50 

10 years and above 3 30 

Total 10 100.0 

 

Table 1 below shows the summary of the background information of the sampled respondents 

which indicates that 70% of the respondents have at least a B.Sc degree or a Higher National 

Diploma (HND) while 30% had postgraduate degrees higher than a B.Sc/HND. This indicates 

that the management team of Lagos State water corporation (LSWC) can be said to be very 

knowledgeable as they have all passed through the four walls of a higher institution within or 

outside the shores of this country. The team comprises of top management and professionals 

in various fields in the project management, facilities management and health safety security 

and environment, this indicates that the team is vast in knowledge in their various fields which 

connotes that together, they are capable to provide the necessary services required to run the 

estate and also provide the relevant data required for achieving the aim of this research. The 

years of experience shows that 80% of the sampled respondents had above 6 years of 

experience in their fields. 

Table 2: Outcome Of key sustainable water conservation strategies employed by LSWC 

Responsibility Areas  SA A SD D U MIS Rank 

Public Awareness Campaigns 5 

(60%) 

4 

(40%) 

   

 
4.6 3rd  

Metering System Implementation 9 

(90%) 

1 

(10%) 

 

 

 

 

 
4.9 2nd  

Infrastructure Rehabilitation 8 

(80%) 

2 

(20%) 

 

 

 

 

 

4.8 5th  

Development of Lagos water Supply 

master plan 

6 

(60%) 

4 

(40%) 

  

 

 

4.6 2nd  

 

Creation, maintenance and use of 

facility-specific manuals to assist with 

the processes 

3 

(30%) 

7 

(70%) 

 

 

  

4.3    7th  

Methods, equipment and tools 3 

(30%) 

7 

(70%) 

 

 

  

 4.3  6th   
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Management of maintenance staff 9 

(90%) 

1 

(10%) 

   

4.9 2nd  

Project management 5 

(50%) 

5 

(50%) 

   

4.5 5th   

Consideration and implementation of 

sustainable practices 

8 

(80%) 

2 

20% 

   

4.8 5th  

Conducting risk management  7 

(70%) 

3 

(30%) 

   

4.7  7th  

Safety, security and cleaning 1 

(10%) 

-    
5.0  1st  

Equipment inspections 9 

(90%) 

1 

(10%) 

                    

4.9 
 2nd  

 

The study attempts to determine the key sustainable water conservation strategies employed by 

LSWC measured with a 5-Likert Scale and ranked using their mean item score as shown in 

table 2 above. The opinions of the respondents showed that activities such as Safety, security 

and cleaning (5.0 (1st), Metering System Implementation (4.9 (2nd), management of 

maintenance staff (4.9 (2nd), equipment inspection (4.9 (2nd), Development of Lagos water 

Supply master plan (4.9) 2nd , Public Awareness Campaigns (4.6)3rd  , Infrastructure 

Rehabilitation (4.8 (5th), consideration and implementation of sustainable practices (4.8 (5th) 

ranked 1st to 5th respectively were the most selected. While activities areas such as Creation, 

maintenance and use of facility-specific manuals to assist with the processes (4.3 7th) and 

methods, equipment and tools (4.3 (6th) were the least selected as they ranked the 6th and 7th in 

no particular order. 

The outcome of the analysis as shown in Table 2 above solely means that the key sustainable 

water conservation strategies employed by LSWC revolved around the general public 

awareness, metering system implementation, periodic equipment inspection, safety and 

cleaning as well as steady evaluation of best practices of sustainable water conservation 

strategies. The required resources and staff of the operations is also of utmost importance as 

they are the persons that implements the necessary activities needed to ensure the smooth 

running of the developed strategies effectively. 

Table 3: What are the technological innovations in water management and Conservation 

Technological Innovations 
SA (n, 

%) 

A (n, 

%) 

SD (n, 

%) 

D (n, 

%) 

U (n, 

%) 
MIS Rank 

Smart water Meters & IoT sensors 5 (50%) 2 (20%) 3 (30%) - - 4.2 1st  

Desalination Technology 2 (20%) 7 (70%) - 1 (10%) - 4.0  1st  

Al & Big Data Analytic for water 

management 
7 (70%) 3 (30%) - - - 4.7 2nd  
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Technological Innovations 
SA (n, 

%) 

A (n, 

%) 

SD (n, 

%) 

D (n, 

%) 

U (n, 

%) 
MIS Rank 

Water Recycling - 2 (20%) 4 (40%) 3 (30%) 1 (10%) 2.7 3rd  

Atmospheric Water Harvesting 7 (70%) 3 (30%) - - - 4.7 1st 

Drip Irrigation & Precision 

Agriculture 
4 (40%) 6 (60%) - - - 4.4 3rd 

Leak Detection & Pipeline 

Monitoring System 
4 (40%) 6 (60%) - - - 4.4 3rd 

 

The overall  sustainable technological innovations in water management and Conservation as 

shown in Table 5 above, the major impacts experienced on various aspects of sustainable 

technological innovations in water management and Conservation operations according to the 

responses of the respondents were Smart water meters & IoT sensors (3.8 (1st),Desalination 

Technology (3.7 (2nd), Al & Big Data Analytics for water Management (3.5) 2nd  and Water 

Recycling  (3.5 (3rd) while the aspect with the least impacts were Drip Irrigation and Precision 

Agriculture and Leak detection and Pipeline monitoring System. 

This can be further explained that the impact of technological innovations in water management 

and Conservation has been most felt in smart water meters and IoT sensors, this can be said to 

be true as the introduction of the use of digital spreadsheets has ensured that proper monitoring 

of water management and consumption.  

Table 4: What are the efforts of public-private partnerships in water sustainability 

Technological Innovations 
SA (n, 

%) 

A (n, 

%) 

SD (n, 

%) 

D (n, 

%) 

U (n, 

%) 
MIS Rank 

Investment in water structure 5 (50%) 
2 

(20%) 
3 (30%) - - 4.2 1st  

Automated water Dispensing supply 

scheme 
2 (20%) 

7 

(70%) 
- 

1 

(10%) 
- 4.0  1st  

Clean  water  Provision in by Private 

Companies  
7 (70%) 

3 

(30%) 
- - - 4.7 2nd  

Public Awareness & Education 

Campaigns in Lagos State 
- 

2 

(20%) 
4 (40%) 

3 

(30%) 

1 

(10%) 
2.7 3rd  

Policy & Regulatory Support 7 (70%) 
3 

(30%) 
- - - 4.7 1st 

Financing & Subsidies for water 

conservation project  
4 (40%) 

6 

(60%) 
- - - 4.4 3rd 

World bank sustainable power and 

irrigation Project 
4 (40%) 

6 

(60%) 
- - - 4.4 3rd 



FEDMCON 2025 | Proceedings of the FEDM Journal of Sustainable Design and 

Management | Page 9 

The greatest effort of public-private partnerships in water sustainability is shown in the table 

above. It shows that the major efforts and beneficiaries include Investment in water structure 

(4.8 (1st), Automated water Dispensing supply scheme (4.7 (2nd) and Clean water Provision by 

Private companies (4.7 (2nd), Public Awareness & Education Campaigns in Lagos State (4.5) 

2nd ,Policy & Regulatory Support (4.7) 1st ,  Financing & Subsidies  for water conservation 

project (4.4) 3rd , World bank sustainable power and irrigation Project(4.4) 3rd  as they ranked 

1st to 3rd . 

These examples illustrate how public private partnership in Nigeria are leveraging combined 

resources, efforts and expertise to promote sustainable water management and conservation as 

their social responsibility to the society.  

Table 5: Assessing how public/community engagement strategies in water conservation 

helps in management and conservation of water. 

Benefits 
SA (n, 

%) 

A (n, 

%) 

SD (n, 

%) 

D (n, 

%) 

U (n, 

%) 
MIS Rank 

Cost savings 7 (70%) 
3 

(30%) 
- - - 4.8 1st  

Increased efficiency 8 (80%) 
2 

(20%) 
- - - 4.7 2nd 

Improved asset longevity 7 (70%) 
3 

(30%) 
- - - 4.0 5th  

Enhanced safety 6 (60%) 
4 

(40%) 
- - - 4.4 4th  

Better environmental 

sustainability 
4 (40%) 

6 

(60%) 
- - - 4.6 3rd  

 

The overall impact of the public engagement strategies in water conservation helps in 

management and conservation of water as shown in Table 5 above, the major impacts according 

to the responses of the respondents were cost savings (4.8 (1st), safety and Increased efficiency 

(4.7 (2nd) , improved asset longevity (4.0 (5th), Enhanced Safety (4.4 (4th ) and better 

environmental sustainability (4.6 (3rd).   

This can be further explained that the  impact of the public/community engagement strategies 

in water conservation helps in management and conservation of water 

4.0. Conclusion 

 Innovative water conservation strategies are critical for sustainable urban planning in Lagos 

State. The case of LSWC demonstrates that integrated approaches, incorporating technology, 

policy, and community participation, are essential in addressing water scarcity. There should 

be Strengthening water conservation policies through stricter enforcement and incentives and 

Expanding smart water management technologies to improve efficiency. 

Conclusively, the Government should ensure large-scale adoption of rainwater harvesting 

systems and enhancing community engagement through educational programs and public 

awareness campaigns 
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Abstract. Indigenous materials are resources that are naturally and locally found in specific areas, the 

availability of these materials may largely be dependent on geographical location of the area as well as the 

chemical and physical components of such materials. Indigenous materials have a deep cultural history 

and beautiful qualities, but there are many obstacles to their incorporation into modern home design. This 

study focused on assessing the use of these indigenous materials in selected interior spaces of some 

entertainment facilities. To achieve this, qualitative case study research was done based on these facilities 

meeting the criteria of incorporating indigenous materials in their design and with data drawn from four 

different entertainment facilities. Whispering Palms Resort, Badagry, Lagos, Nigeria, Ventura mall Ibadan, 

Nigeria castaway island resort, Vietnam, and Elito Arquitetos leisure center France. The indigenous 

materials used in these facilities were analyzed and the investigation reveals that all the accessed 

entertainment facilities had incorporated indigenous materials excellently in some of their interior spaces. 

This integration significantly enhanced the aesthetic appeal of these areas. Therefore, recommendations 

are made for adoption and improvement of the locally available materials in the design of interior spaces 

for entertainment facilities to enhance the interior aesthetics.  

 

Keywords: Indigenous materials, Entertainment facilities, Interior Aesthetics, Relaxation, Recreation. 

1. Introduction  

According to (Wash, 2022), an entertainment facility is any building or portion of a building 

that is used to provide entertainment for a charge. Examples of such facilities include movie 

theatres, theatres for live, dramatic, or musical performances, indoor pinball/video arcades, 

bowling alleys, and games of pool, billiards, and other table games. Historically, resorts have 

primarily served as venues for relaxation and leisure. However, recent literature indicates a shift 

towards more diverse entertainment experiences. A study by Li (2021) emphasizes that modern 

resorts are designed to meet the evolving expectations of guests who seek immersive and 

multifaceted experiences beyond traditional amenities, for instance, contemporary resorts 

incorporate a variety of entertainment activities.According to (Wu and Lian, 2022), 

entertainment options such as live music, themed parties, and cultural performances are 

essential in creating engaging experiences that attract a wide audience. These diverse offerings 

help differentiate resorts in a competitive market, appealing to both leisure and entertainment.  

The goal of space design is to give people relevant, enjoyable, and meaningful experiences 

(Warell and Young 2011). Pleasing setting that is appropriate for a range of pursuits, including 

leisure, shopping, and entertainment, is produced by an aesthetically pleasing area (Chaudhary, 

Sharma, and Saxena 2022). Everyone appreciates beautiful goods, materials, and visually 

appealing elements. Therefore, interior design should incorporate aesthetic traits or aspects that 

would elicit a positive emotion and create a pleasant artificial atmosphere. (Mfon, 2023). 

Utilizing a variety of locally available materials can help achieve internal aesthetics, which 

frequently results in a distinctive and exceptional design.  

mailto:ukachipamela5@gmail.com
mailto:danielladaniel656@gmail.com
mailto:orkpeh.awashima@lcu.edu.ng
mailto:babalola.oluwatosin@lcu.edu.ng
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Indigenous building materials are raw materials that are processed locally using technology to 

make them suitable for use in the construction industry (Udoudoh, Paper, and Bassey 2021). 

These materials primarily consist of soil, stone, wood, bamboo, and other organic elements that 

are widely available in our local communities. Before Nigeria gained independence, these 

materials were commonly used in building construction (Jolaoso 2023). Indigenous materials 

do not require costly processing, and can be used even in their raw, untreated forms (Mauricio 

2005). These materials have been used for centuries and are an essential part of traditional 

building techniques.  

This paper reviews indigenous materials, providing an overview of their types and uses. It offers 

relevant information on how these materials can enhance interior aesthetics in different spaces 

within an entertainment facility. Building materials are sourced from various primary resources, 

including earth, stone, fiber, bamboo, timber, and metals among others. Indigenous materials 

encompass a wide range of resources that are native to a specific regions or localities and can 

be classified into three; Plant based, Animal based & Mineral based. 

1.1 Plant Based Materials  

Wood/timber: Timber is one of the oldest, most versatile and widely accepted building material 

for indoor comfort today. It is available in various species and can be transformed into different 

forms through sawing into sizes and shapes, such as planks, joists and piers (Udoudoh, Paper, 

and Bassey 2021). Generally, timbers are classified as hardwoods or softwoods. Hardwoods are 

from broad-leaved trees in the tropics, and they are deciduous trees. In contrast, softwoods come 

from coniferous trees found mostly in temperate zones (Jolaoso 2023). 

Bamboo: This is one of the traditional building materials with numerous potential applications. 

It is a perennial plant found mostly in the tropics and some temperate regions. The plant is 

known for its long lifespan, however it takes about three years to develop into the required 

strength for construction, and full maturity is reached between five and six years of growth 

(Jolaoso 2023). Like mud and wood, bamboo is among the earliest raw materials used in 

building construction. It can also be derived from raffia or palm trees, which are widespread 

and well-known for growing rapidly in the world's rain belt (Udoudoh, Paper, and Bassey 2021). 

Rattan: One natural resource that is common in regions like Asia and Africa where rainforests 

are predominant is rattan. Rattan exports, such as crafts and wicker furniture, are a vital 

component of the economies of many of those nations, many of which are emerging nations 

with prerequisites for economic growth. (Hurt 2011) Rattan furniture is designed for indoor use. 

However, its lightweight design allows for easy movement outside for short periods. This 

flexibility makes it easy to rearrange the furniture as needed. Because of this, rattan is the ideal 

material for a range of household areas, including kitchens, dining rooms, and covered patios. 

It is also a straightforward method to add a cozy, homey touch to offices and hospitality settings. 

The light-gold hue of rattan naturally enlivens any architectural concept, whether it is traditional 

or modern (Backgrounder, n.d.) 

1.2 Animal Based Materials  

Natural fibers: Fiber fabric material has rich color and sounds like rich elasticity and texture. 

When used as decoration, this type of fabric may contrast the interior environment and 

accentuate the creative individuality like the cherry on top of a modern interior design (Hurt 

2011) Fiberss are frequently utilized in beds, sofas, masks, carpets, foot pads, and other décor 

items. Creating a comfortable atmosphere reduces noise by using more and more soft 

ornamentation, which is also made of officially approved fabric (Hurt 2011). 
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Hides and skin: Hides and skins may be obtained from many other species of domesticated 

and non-domestic animals it is a principal raw material in manufacture of leather (“Department 

of Animal Production and Extension Hides and Skins Management and Processing (HSMP) 

AnPS3105” 2020), Although the terms "hides" and "skins" are sometimes used synonymously, 

the British Standard Definitions define hide as the unprocessed skin of mature, bigger animals 

like cattle, horses, and other similar huge creatures. Skin refers to the skin of adult animals of 

smaller species, including pigs, chickens, fish, and reptiles, as well as the skin of immature 

animals of larger species, like calves and colts (Adem 2019). 

1.3 Mineral Based Materials  

Clay/mud: Mud is found in abundant quantity in all parts of Nigeria, particularly in southern 

region of the country but clay is not available everywhere (Udoudoh, Paper, and Bassey 2021). 

The earliest naturally occurring construction material is clay. It is made out of a blend of dust, 

sand, and clay. Additionally, it could include biological material or coarser particles like gravel. 

The two most popular ways that clay is used in building are as ramming or as clay bricks. 

Furthermore, it showcases the filling of wood-framed and half-timbered building, as well as 

clay plastering (Spišáková and Mačková 2015).  

The soil is a loose material that results from the transformation of the underlying parent rock 

by simultaneous interaction of climatic factors and chemical changes, brought about by 

biological agents and migration of chemical substances through rain, evaporation, surface and 

underground water. In contrast, mud and earth are wet plastic soil mixtures with or without 

additives. Soil comes in a variety of forms, such as loamy, laterite, clay, sand, humus, silt, and 

alluvium (Jolaoso and Polytechnic 2023). 

Stone: Interior designs benefit from the use of natural stone as a building material. It gives a 

house coziness and warmth. Granite, for instance, is among the densest and hardest natural 

stones, which helps it keep its sheen and stain resistance longer than other materials (Spišáková 

and Mačková 2015). Stone may be gathered or chopped to provide the desired look. Native 

stone that has been collected is inexpensive and doesn't need to be processed, making it ideal 

for patios, retaining walls, and landscaping and interior designs. Small stones that have been 

washed by rivers and placed in a basic mortar create a beautifully textured wall or floor 

(Spišáková and Mačková 2015). 

2. Material and Methods 

This qualitative study employs a case study approach to analyze the level of indigenous 

material application in interior spaces, with four case studies purposefully selected, two local 

and two international, to provide a balanced comparative perspective. The selected cases 

include Whispering Palms Resort along the Lagos-Badagry Expressway in Nigeria, Ventura 

Mall in Sango, Ibadan, Nigeria, Castaway Island Resort in Vietnam, and Elito Arquitetos 

Leisure Center in Santo Amaro, Brazil. The selection was guided by the need to examine 

indigenous material usage across diverse cultural and geographical contexts. The two local case 

studies offer insight into indigenous material application within Nigeria's unique cultural 

setting, while the two international cases provide a broader understanding of how indigenous 

materials are interpreted and utilized in other regions. Four case studies were considered 

sufficient to achieve thematic saturation while allowing for in depth analysis of each case. The 

assessment of indigenous material usage was conducted by evaluating the interior spaces of 

each case study based on a five-point scale where 1 represents fair use, 2 represents good, 3 

represents very good use, 4 represents excellent use, and 5 represents exceptional use. The data 
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collected were subjected to descriptive analysis, and the findings are presented clearly using 

tables and figures to support interpretation. 

 

Table 1: Use of Indigenous Materials in Various Case Studies 
Indigenous 

materials 

classificati

on 

Indigeno

us 

materials 

Case study 1 

Whispering 

Palms Resort, 

Lagos 

Badagry 

expressway 

Case study 2 

Elito 

Arquitetos 

Leisure 

Center, Santo 

Amaro 

 

Case study 3 

Ventura 

Mall, Sango, 

Ibadan 

Case study 

4 

Castaway 

Island 

Resort 

Vietnam 

Level of application 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 

 Plant based 

 

Wood 

 

Bamboo 

 

Rattan 

   
 
     

 
   

 
     

 
 

 

Animal 

based 

 

Leather 

 

Hide 

 

Cotton 

  
 
    

 
 

 

 

 

     
 
      

Mineral 

based 

Stone 

 

Sand 

 

Clay 

    

 

 
 

 
    

 

 

           

3. Results and Discussion 

Use of Plant Based Indigenous Materials in the Selected Case Studies 

Table 1 reveals that wood and bamboo was excellently used in case study 4; Castaway Island 

Resort, Vietnam, however, in case study 1, 2, and 3, its usage was very good. The application 

of plant-based materials across the accessed case studies is presented with few pictures in 

figures 1 to 4 

b b  

Figure 1 showing the use of wood at Whispering Palms Resort 

Source: Authors survey 
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Figure 2 showing the use of wood & bamboo at Castaway Island Resort 

Source: Authors survey 

  

  
Figure 3 showing the use of wood at Elito Arquitetos Leisure Center 

Source: Authors survey 

 
Figure 4 showing the use of wood at Ventura Mall 

Source: Authors survey 
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Based on the result presented in table 1 and figures 1 to 4, it is evident that Castaway Island 

Resort; Case study 4, prominently utilized the use of wood and bamboo which is the plant based 

indigenous materials. The walls are built with bamboos and rattan and the furniture made with 

wood. In this case study the ceiling, furniture and every part of the building had a plant-based 

material incorporated in it. in case study 1, 2 and 3 Whispering Palms Resort, Lagos Badagry 

expressway, Ventura Mall, Sango, Ibadan, and Elito Arquitetos Leisure Center Santo Amaro. 

the usage was very good as wood was incorporated mostly in their furniture. 

Use of Animal Based Indigenous Materials in the Selected Case Studies 

Table 1 reveals that leather was in good use for case study 1, 2, and 3, however, in case study 

4, no animal based indigenous material was used at all. The application of animal-based 

materials across the accessed case studies is presented with few pictures in figures 5 to 8 

b  

Figure 5 showing the use of leather at Elito Arquitetos Leisure Center 

Source: Authors survey 

 
Figure 6 showing the use of leather at Ventura Mall 

Source: Authors survey 
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Figure 7 showing the use of animal  ased materials at Whispering Palms Resort 

Source: Authors surveyFrom ta le 1 and pictures presented in figures 5 to 8, it is o vious that 

case study 1, 2, and 3 (Whispering Palms Resort, Lagos  adagry expressway, Ventura Mall, 

Sango, I adan, and Elito Arquitetos Leisure Center Santo Amaro) utilized leather and cotton 

which is the animal  ased indigenous materials The seats in case study 2 and 3 were made of 

leather while the  edcover in case study 1 was made from cotton. The case study 4 did not 

incorporate any animal  ased indigenous material in their design. Every material used in this 

case study is plant  ased.  

Use of Mineral  ased Indigenous Materials in the Selected Case Study 

Ta le 1 reveals that stone, clay and sand was in good use only in case study 1, however, in case 

study 2,3, and 4, no mineral indigenous material was used at all. The application of mineral- 

ased materials across the accessed case studies is presented in figure 8. 

 
Figure 8 showing the use of stone at Whispering Palms Resort 

Source: Authors survey 

 

In case study 1,2 and 3, Sand and  rick are used the walls are  uilt with sand Crete  lock, plastered 

with cement and sand and finished with painting, in addition, seashells and natural stones were 

also used in case study 1, Whispering Palms Resort, Lagos  adagry Expressway, Nigeria. 

Summarily, all four case studies showed how different indigenous materials were applied in 

different spaces. Wood was applied in all the case studies, in case study 1, decorated stones 

were used to design the wall giving it a different kind of aesthetics. Case study 2 showed how 

wood and fi er were used for the finishing of sofas and ca inets, the sofas were made from cotton 

and natural fi er. Case study 3 incorporated the use of wood for finishing of the reception area, 
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and also for the finishing of the floor in the arcade, giving it a different type of aesthetics. 

Finally, case study 4 showed how  am oo and rattan was used for the roofing and finishing of 

the wall and also how wood was used for the ta les in the dining hall, generally the different 

case studies showed that indigenous materials can  e used to enhance the aesthetics of spaces.   

4. Conclusion  

The importance of using locally produced materials to improve the interior design of 

entertainment venues has  een illustrated  y this study. The successful use of indigenous 

materials derived from plants, animals, and minerals to create distinctive and culturally 

significant places is demonstrated  y the case studies of Whispering Palms Resort, Ventura 

Mall, Castaway Island Resort, and Elito Arquitetos Leisure Centre.  

According to the study, using native materials can enhance interior spaces' visual 

attractiveness, foster cultural identity, and give them a feeling of location. The case studies' use 

of wood,  am oo, rattan, leather, and natural stones is an example of how locally availa le 

materials may  e used to create places that are  oth aesthetically pleasing and useful. In order 

to improve the aesthetic value of entertainment facilities, the study advises architects, interior 

designers, and  uilders to think a out using local materials in their designs. In addition, 

stakeholders and legislators ought to encourage the use of locally produced  uilding materials 

and offer rewards for environmentally friendly and culturally aware design techniques.  

According to this study, interior designers are actively using native materials in their designs, 

and when used correctly, these materials can improve the space's aesthetics and atmosphere. In 

addition to examining the prospects and difficulties of incorporating indigenous materials into 

modern design, future studies should look into the advantages of doing so from an economic 

and environmental view.  
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Abstract. The efficiency of solar photovoltaic (PV) systems depends on the ability to track the Maximum 

Power Point (MPP) under varying environmental conditions. Conventional Maximum Power Point 

Tracking (MPPT) methods, such as Perturb & Observe (P&O) and Incremental Conductance (IC), suffer 

from slow convergence, steady-state oscillations, and poor performance under partial shading. To address 

these limitations, Artificial Intelligence (AI)-based MPPT techniques, including Artificial Neural 

Networks (ANN), Reinforcement Learning (RL), and hybrid AI-metaheuristic models, have been 

developed. This study reviews 110 peer-reviewed research papers and finds that AI-driven MPPT methods 

achieve tracking efficiencies of up to 99.5%, improve energy yield by 36%, and outperform conventional 

methods by 20–30%. Hybrid AI models, such as PSO-ANN and RL-PSO, demonstrate superior 

adaptability and precision in dynamic conditions. However, challenges such as high computational costs, 

limited real-world validation, and smart grid integration constraints remain. To overcome these barriers, 

future research should focus on developing energy-efficient AI architectures for embedded MPPT 

controllers, exploring blockchain-based MPPT for secure energy management, and conducting large-scale 

experimental validation in operational PV systems. This study highlights the potential of AI-driven MPPT 

to enhance solar energy conversion, improve system reliability, and support the transition to more 

intelligent and sustainable energy solutions. 

Keywords: MPPT, Artificial Intelligence, Optimization, Solar, Efficiency. 

 

1. Introduction  

The rapid global transition towards renewable energy has positioned solar photovoltaic (PV) 

systems at the forefront of sustainable energy generation (Nigel et al., 2023; Patel et al., 2024). 

With an annual growth rate exceeding 20%, solar energy is projected to dominate future energy 

markets, driven by its abundant availability and decreasing installation costs (Sharma et al., 

2024; Xu et al., 2023). However, the inherent variability of solar irradiance due to weather 

fluctuations, shading, and temperature variations presents a significant challenge to optimizing 

PV system efficiency (Musa et al., 2024; Satpathy et al., 2024). Addressing this challenge 

requires sophisticated Maximum Power Point Tracking (MPPT) techniques (Cai et al., 2023) 

to dynamically adjust PV operating parameters and ensure maximum energy extraction 

(Sharma et al., 2024; Patel et al., 2024). 

Practical charge controllers, which serve as the interface between solar panels and battery 

storage systems, play a crucial role in ensuring the effective implementation of MPPT. 

Conventional charge controllers rely on classical MPPT methods such as Perturb & Observe 

(P&O) and Incremental Conductance (IC), which often struggle with efficiency losses due to 

slow adaptation to changing environmental conditions (Nigel et al., 2023; Xu et al., 2023). The 

introduction of AI-driven MPPT in charge controllers has significantly improved tracking 

accuracy, reduced power losses, and enhanced energy conversion rates, making them a viable 
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solution for real-world applications in off-grid and grid-tied solar PV systems (Musa et al., 

2024; Satpathy et al., 2024). 

 

AI-based MPPT techniques, including Artificial Neural Networks (ANN), Reinforcement 

Learning (RL), and hybrid AI-metaheuristic models, offer superior tracking accuracy, rapid 

convergence, and adaptive learning capabilities (Nigel et al., 2023; Sharma et al., 2024). By 

leveraging data-driven optimization, these approaches can effectively predict and adjust PV 

parameters in real time, significantly outperforming conventional MPPT methods (Xu et al., 

2023; Patel et al., 2024). Recent studies indicate that hybrid AI-based MPPT models, such as 

PSO-ANN and RL-PSO, achieve tracking efficiencies of up to 99.5%, yielding up to 36% 

higher energy output compared to traditional approaches (Musa et al., 2024; Satpathy et al., 

2024). 

AI-enhanced charge controllers integrate these intelligent MPPT techniques to optimize energy 

harvesting from PV panels. These controllers dynamically adapt to rapid irradiance 

fluctuations, ensuring optimal power delivery to storage systems while minimizing thermal 

stress and energy losses (Sharma et al., 2024; Patel et al., 2024). This shift towards AI-driven 

charge controllers represents a major advancement in sustainable energy management, 

especially in remote and off-grid solar installations where energy efficiency is critical. 

 

Despite AI-driven MPPT advancements, real-world deployment faces challenges such as 

computational demands and integration constraints (Nigel et al., 2023; Patel et al., 2024; 

Sharma et al., 2024). The integration of AI in MPPT control faces substantial computational 

demands, requiring high-performance processors that are often unsuitable for embedded PV 

systems (Xu et al., 2023; Musa et al., 2024). Moreover, while AI-based MPPT models 

demonstrate superior tracking accuracy in simulations, their practical deployment in large-

scale PV farms remains constrained by hardware limitations, latency in adaptive learning, and 

real-time implementation feasibility (Satpathy et al., 2024; Nigel et al., 2023). A key research 

gap lies in the limited real-world validation of AI-driven MPPT strategies. Many existing 

studies rely on MATLAB/Simulink-based simulations, which, while insightful, do not account 

for environmental variability, electrical noise, and unpredictable shading conditions observed 

in real-world PV systems (Musa et al., 2024; Sharma et al., 2024). Additionally, the 

synchronization of AI-MPPT with smart grid infrastructures presents challenges in 

communication latency, cybersecurity risks, and interoperability with decentralized energy 

management frameworks (Xu et al., 2023; Patel et al., 2024). 

Another significant challenge is the need for energy-efficient AI architectures that can operate 

on low-power MPPT controllers. Current AI-driven MPPT solutions often require extensive 

computational resources, making them impractical for cost-sensitive and off-grid solar 

installations (Nigel et al., 2023; Satpathy et al., 2024). The trade-off between computational 

complexity and energy efficiency remains unresolved, necessitating the development of 

lightweight AI models optimized for embedded systems (Patel et al., 2024; Xu et al., 2023). 

This study aims to address these gaps by exploring novel AI-driven MPPT strategies that 

enhance real-time adaptability, computational efficiency, and seamless smart grid integration. 

It proposes the development of energy-efficient AI algorithms, hybrid AI-metaheuristic MPPT 

models, and blockchain-enhanced MPPT frameworks to improve tracking precision, reduce 

power losses, and ensure scalable deployment in diverse PV applications (Musa et al., 2024; 

Sharma et al., 2024; Patel et al., 2024). 



FEDMCON 2025 | Proceedings of the FEDM Journal of Sustainable Design and 

Management | Page 22 

 

This study seeks to answer the following research questions. How do AI-based MPPT models 

compare with traditional MPPT techniques in terms of tracking accuracy, energy yield, and 

computational efficiency under real-world conditions (Nigel et al., 2023; Sharma et al., 2024)? 

What are the key computational trade-offs and hardware limitations associated with AI-driven 

MPPT systems, and how can they be mitigated (Patel et al., 2024; Xu et al., 2023)? How can 

AI-driven MPPT techniques be optimized for real-time implementation in embedded PV 

controllers while maintaining high tracking efficiency (Musa et al., 2024; Satpathy et al., 

2024)? What challenges hinder the large-scale deployment of AI-based MPPT in smart grids, 

and what novel strategies can enhance its adaptability and security (Nigel et al., 2023; Sharma 

et al., 2024; Xu et al., 2023)? How can hybrid AI-metaheuristic MPPT models and blockchain-

based decentralized energy management systems improve solar PV optimization (Patel et al., 

2024; Musa et al., 2024)? 

The primary objectives of this research are to critically evaluate the performance of AI-driven 

MPPT techniques across various environmental conditions and PV configurations (Sharma et 

al., 2024; Xu et al., 2023). To develop and validate lightweight AI-based MPPT models that 

balance computational efficiency and real-time adaptability for embedded PV controllers 

(Nigel et al., 2023; Satpathy et al., 2024). To propose novel AI-smart grid integration strategies 

that enhance synchronization, cybersecurity, and decentralized energy optimization (Patel et 

al., 2024; Xu et al., 2023). To explore hybrid AI-metaheuristic MPPT approaches that leverage 

the strengths of machine learning and optimization algorithms for enhanced tracking efficiency 

(Musa et al., 2024; Sharma et al., 2024). To establish a roadmap for future AI-driven MPPT 

advancements, ensuring their practical implementation in commercial, residential, and 

industrial PV applications (Nigel et al., 2023; Patel et al., 2024; Xu et al., 2023). By addressing 

these research questions and objectives, this study aims to bridge the gap between theoretical 

AI-MPPT advancements and their real-world application, paving the way for more intelligent, 

scalable, and efficient solar energy systems (Sharma et al., 2024; Patel et al., 2024; Musa et al., 

2024). 

2. Methodology 

This study adopts a systematic review methodology to analyze 110 peer-reviewed publications 

on artificial intelligence–based maximum power point tracking (MPPT), metaheuristic 

optimization, and smart photovoltaic system integration. The review framework is designed to 

ensure rigor, transparency, and reproducibility while minimizing bias, with analytical emphasis 

on tracking efficiency, computational cost, dynamic response, robustness under partial shading 

conditions, implementation feasibility, and identified research limitations (Nigel et al., 2023; 

Sharma et al., 2024). 

The review process follows a structured and sequential design, as illustrated in Figure 1, 

beginning with the systematic identification of relevant studies from high-impact journals and 

reputable conference proceedings. The selected literature was categorized according to the 

underlying optimization approach, including artificial intelligence–based, metaheuristic, and 

hybrid MPPT models, enabling consistent comparison across methodologies. A comparative 

analysis was then conducted using commonly reported performance metrics such as tracking 

accuracy, convergence speed, computational complexity, and adaptability to changing 

environmental conditions. Implementation constraints and practical deployment considerations 

for real-time photovoltaic applications were also examined. 
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Through this analytical process, recurring limitations and unresolved challenges within 

existing MPPT research were identified, forming the basis for the extraction of research gaps 

and future research directions. To ensure methodological transparency and reproducibility, the 

review protocol adheres to the Preferred Reporting Items for Systematic Reviews and Meta-

Analyses (PRISMA) framework (Xu et al., 2023). The complete workflow, encompassing 

study identification, classification, comparative evaluation, and research gap synthesis, is 

summarized in Figure 1. 

 

 

Figure 1: PRISMA-based research framework for AI-driven MPPT methodology (Nigel et 

al., 2023) 

 

2.1 Data Collection Process 

The data collection process for this review involved a systematic search of peer-reviewed 

literature from established scientific databases to ensure methodological rigor and relevance. 

Core sources included IEEE Xplore, Elsevier journals such as Renewable Energy and Solar 

Energy, SpringerLink, MDPI journals (Sustainability and Energies), and SciSpace. These 

databases were selected due to their strong coverage of artificial intelligence–based maximum 

power point tracking (MPPT), metaheuristic optimization techniques, and smart photovoltaic 

(PV) system integration. The search strategy targeted recent advancements in AI-driven MPPT 

approaches, including neural networks, reinforcement learning, and hybrid optimization 

frameworks, with emphasis on studies reporting practical PV system applications and 

performance evaluations. 

 



FEDMCON 2025 | Proceedings of the FEDM Journal of Sustainable Design and 

Management | Page 24 

Only studies published between 2015 and 2024 were considered in order to capture 

contemporary developments in smart PV control and optimization. Eligible papers focused 

explicitly on AI-enhanced MPPT methods, metaheuristic algorithms, and intelligent energy 

management within solar PV systems. Preference was given to studies that presented 

experimental validation or simulation-based performance analysis and included comparative 

assessments against conventional MPPT techniques such as Perturb and Observe, Incremental 

Conductance, and fuzzy logic controllers. This ensured that the reviewed literature provided 

measurable insights into efficiency improvements and dynamic tracking performance. Studies 

were excluded if they lacked quantitative performance metrics, relied solely on theoretical 

formulations without empirical or simulation validation, or addressed MPPT algorithms 

outside the context of solar photovoltaic systems. This filtering process helped maintain 

analytical consistency and ensured that the final dataset reflected robust, application-oriented 

research directly relevant to AI-based MPPT in smart PV systems. 

2.2 Evolution of MPPT Techniques 

Maximum power point tracking (MPPT) techniques have evolved from classical methods such 

as perturb and observe (P&O), incremental conductance (IC), and fuzzy logic to metaheuristic 

optimizers including particle swarm optimization (PSO), genetic algorithms (GA), and grey 

wolf optimization (GWO), and more recently to artificial intelligence–based models such as 

artificial neural networks (ANN) and reinforcement learning (RL), culminating in hybrid AI–

MPPT approaches (e.g., PSO–ANN and RL–PSO) that integrate multiple paradigms to achieve 

higher tracking accuracy and robustness, as illustrated in Figure 2 (Xu et al., 2023). 

 

Figure 2: Evolution of MPPT techniques from classical to AI-based approaches (Xu et al., 

2023) 

3. Results and Discussion  

This section presents the quantitative findings obtained from analyzing 110 peer-reviewed 

research papers on AI-based Maximum Power Point Tracking (MPPT), metaheuristic 

optimization techniques, and smart grid integration for solar energy systems. The results 
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provide a comparative evaluation of AI-driven MPPT models, their performance metrics, and 

key research insights. 

MPPT Techniques Performance 

Table 1 presents a comparative analysis of AI-driven MPPT models and classical MPPT 

techniques based on tracking accuracy, convergence time, power loss reduction, and 

adaptability (Nigel et al., 2023; Sharma et al., 2024). 

Table 1: Comparative Performance of MPPT Techniques 

MPPT Technique 
Tracking 

Accuracy (%) 

Convergence 

Time (ms) 

Power Loss 

Reduction (%) 

Partial Shading 

Adaptability 

Perturb & Observe 

(P&O) 
80–85 40–60 5–10 

Low (Nigel et al., 

2023) 

Incremental 

Conductance (IC) 
85–90 30–50 8–12 

Medium (Patel et 

al., 2024) 

Artificial Neural 

Networks (ANN) 
95–98 10–25 15–20 

High (Musa et al., 

2024) 

Reinforcement 

Learning (RL) 
96–99 8–20 18–25 

Very High 

(Satpathy et al., 

2024) 

Particle Swarm 

Optimization (PSO) 
92–96 15–30 12–18 

High (Xu et al., 

2023) 

Hybrid AI-MPPT 

(PSO-ANN, RL-PSO) 
97–99.5 5–15 20–30 

Very High (Sharma 

et al., 2024) 

 

3.1 Statistical Analysis 

To validate the significance of the results presented in this study, statistical analyses including 

t-tests and ANOVA (Analysis of Variance) were performed. 

T-Test Analysis 

A t-test comparing Perturb & Observe (P&O) vs. ANN-Based MPPT showed (as in Table 2) a 

statistically significant difference in energy yield (p < 0.05), indicating ANN-based MPPT 

improves power extraction. Another t-test comparing Incremental Conductance (IC) vs. 

Reinforcement Learning (RL)-Based MPPT also demonstrated significant improvement (p < 

0.05), reinforcing the advantage of AI-driven MPPT techniques in dynamic conditions. 

Table 2: Statistically significant difference in energy yield 

Comparison Mean Energy Yield (W) Standard Deviation p-value Significance 

P&O vs. ANN 250 15 < 0.05 Significant 

IC vs. RL 265 12 < 0.05 Significant 
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ANOVA Analysis 

A one-way ANOVA comparing all MPPT techniques (P&O, IC, ANN, PSO, RL, Hybrid AI) 

found a significant difference (p < 0.01), see Table 3 and 4, confirming that AI-MPPT methods 

provide superior energy yield. An ANOVA test comparing execution time across MPPT 

techniques showed significant variation (p < 0.01), demonstrating the higher computational 

demands of AI-driven MPPT models (Musa et al., 2024). 

Table 3: One-way ANOVA comparing all MPPT techniques 

MPPT Technique Mean Energy Yield (W) Standard Deviation p-value Significance 

P&O 230 18 < 0.01 Significant 

IC 240 16 < 0.01 Significant 

ANN 250 15 < 0.01 Significant 

PSO 255 14 < 0.01 Significant 

RL 265 12 < 0.01 Significant 

Hybrid AI 270 10 < 0.01 Significant 

 

Execution Time Comparison (ANOVA Results) is shown in Table 4. 

 

Table 4: MPPT Technique Execution Time Comparison 

MPPT Technique Execution Time (ms) Standard Deviation p-value Significance 

P&O 120 8 < 0.01 Significant 

IC 110 6 < 0.01 Significant 

ANN 90 5 < 0.01 Significant 

PSO 85 4 < 0.01 Significant 

RL 75 3 < 0.01 Significant 

Hybrid AI 70 2 < 0.01 Significant 

 

These statistical results confirm that AI-based MPPT techniques significantly outperform 

traditional methods in both energy yield and efficiency while also highlighting the 

computational trade-offs associated with AI-driven solutions 

 

3.2 Comparative Analysis of AI-Based MPPT Techniques 

The performance of AI-based MPPT techniques was evaluated in terms of tracking accuracy, 

convergence time, energy yield improvement, and resilience to partial shading conditions 
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(Patel et al., 2024; Xu et al., 2023). Figure 3 (with its citations in Table 5) illustrates the 

dominance of AI-driven MPPT techniques in recent studies. 

 

Figure 3: Comparative dominance of MPPT techniques in reviewed journal articles (Nigel et 

al., 2023) 

 

Table 5: MPPT Techniques and Citations 

Frequency Reviewed Journal articles citations (APA) 

A, Particle 

Swarm 

Optimization 

(PSO) 

(Kumar, 2024; Sharma, 2024; Ahmed, 2023; Tripathi, 2023; Singh, 

2024; Patel, 2024; Iqbal, 2023; Verma, 2023; Nadeem, 2024; Xu, 

2023; Pandey, 2024; Malik, 2023; Gupta, 2023; Aftan, 2023; 

Choudhary, 2023; Sorensen, 2024; Khan, 2024; Fadl, 2023; Bhos, 

2022; Raj, 2023; Jaiswal, 2023; Mishra, 2023; Li, 2023; Satpathy, 

2024; Ogundipe, 2024) 

B, Gray Wolf 

Optimization 

(GWO) 

(Sharma, 2024; Abou-Zalam, 2023; Saadaoui, 2024; Sorensen, 

2024; Tripathi, 2023; Iqbal, 2023; Khan, 2024; Patel, 2024; Malik, 

2023; Mishra, 2023; Li, 2023; Jaiswal, 2023; Satpathy, 2024; 

Verma, 2023; Choudhary, 2023; Raj, 2023; Aftan, 2023; Xu, 2023) 

C, Artificial 

Neural 

Networks 

(ANN) 

(Mohammad, 2024; Musa, 2024; Soyoye, 2024; Nigel, 2023; Patel, 

2024; Xu, 2023; Khan, 2024; Iqbal, 2023; Raj, 2023; Mishra, 2023; 

Malik, 2023; Jaiswal, 2023; Bhos, 2022; Satpathy, 2024; Sorensen, 

2024; Li, 2023; Choudhary, 2023; Verma, 2023; Ahmed, 2023; 

Ogundipe, 2024; Nadeem, 2024; Aftan, 2023) 

D, 

Reinforcement 

Learning (RL) 

(Marwa, 2024; Vodapally, 2022; Jasiński, 2023; Iqbal, 2023; Khan, 

2024; Patel, 2024; Xu, 2023; Mishra, 2023; Malik, 2023; Satpathy, 

2024) 
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E, Incremental 

Conductance 

(IC) 

(Bhos, 2022; Satpathy, 2024; Wang, 2024; Tripathi, 2023; Xu, 

2023; Patel, 2024; Iqbal, 2023; Malik, 2023; Mishra, 2023; Khan, 

2024; Ahmed, 2023; Li, 2023; Jaiswal, 2023; Choudhary, 2023; 

Verma, 2023; Sorensen, 2024; Aftan, 2023; Raj, 2023; Singh, 2024; 

Ogundipe, 2024; Fadl, 2023; Nadeem, 2024; Abou-Zalam, 2023; 

Saadaoui, 2024; Choudhary, 2023; Jaiswal, 2023; Ogundipe, 2024) 

 

3.3 Case Studies of AI-Driven MPPT Techniques 

Table 6 real-world case studies demonstrating the application of AI-driven Maximum Power 

Point Tracking (MPPT) techniques in various regions (Cai et al., 2023). These case studies 

validate the effectiveness of AI-based MPPT methods in optimizing solar photovoltaic (PV) 

performance under different environmental conditions. 

Table 6: Summary of AI-Driven MPPT Case Studies 

Case Study 
MPPT 

Technique 
Key Findings Location References 

MPPT using Sand 

Cat Swarm 

Optimizer 

(SCSO) 

SCSO algorithm 

Achieved 99.94% 

tracking accuracy, 

with faster response 

times and reduced 

power oscillation 

under partial shading 

conditions. 

Indonesia 
Abdilla et al. (2024), 

Windarko et al. (2024) 

Genetic 

Programming & 

Machine 

Learning-based 

MPPT 

Genetic 

Programming & 

ML 

Increased PV power 

generation by 38.92%, 

showing improved 

shade tolerance and 

enhanced convergence 

speed. 

India 

Satpathy et al. (2024), 

Ramachandaramurthy et 

al. (2024) 

Hybrid 

Incremental 

Conductance & 

Dragonfly 

Optimization 

Incremental 

Conductance & 

Dragonfly 

Optimization 

Achieved 99.98% 

MPPT efficiency, 

minimizing power 

losses in complex 

shading conditions. 

China 
Sarwar et al. (2022), 

Javed et al. (2023) 

AI-Based MPPT 

Optimization 

using 

Reinforcement 

Learning 

Reinforcement 

Learning (RL)-

Based MPPT 

Outperformed P&O 

and PSO, delivering 

faster adaptation, 

higher tracking 

accuracy, and better 

energy yield. 

USA 
Marwa et al. (2024), Ali 

et al. (2024) 

Grey Wolf 

Optimization 

(GWO) for MPPT 

Grey Wolf 

Optimization 

(GWO) 

Achieved higher 

power harvesting 

through a Triple-Tied 

UAE 

Bonthagorla & Mikkili 

(2023), Mikkili et al. 

(2023) 
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PV array scheme, 

effectively reducing 

power losses under 

partial shading 

conditions. 

Quantum 

Computing-

Based MPPT 

Quantum Particle 

Swarm 

Optimization 

(QPSO) 

Outperformed 

classical MPPT 

methods, particularly 

in high-temperature 

and partial shading 

conditions. 

France 
Feraoun et al. (2024), 

Fazilat et al. (2024) 

 

The case studies in Table 6 demonstrate that AI-driven maximum power point tracking (MPPT) 

delivers measurable performance gains in real-world photovoltaic applications. Hybrid AI–

metaheuristic approaches significantly improve tracking accuracy and power extraction under 

dynamic shading, as shown by SCSO in Indonesia and GWO in the UAE, while reinforcement 

learning–based MPPT enhances adaptive self-optimization, achieving higher tracking accuracy 

than conventional methods in the USA case study. Quantum-inspired QPSO models further 

exhibit improved computational efficiency and energy extraction under extreme conditions, as 

evidenced by the France case study. Overall, these findings confirm the feasibility and 

effectiveness of AI-enhanced MPPT in practical solar PV systems. Consistent with this 

evidence, Table 7 emphasizes the need for future research on low-power, computationally 

efficient AI models for embedded MPPT controllers, particularly as hybrid AI–metaheuristic 

techniques, despite offering the highest performance, remain limited by computational 

complexity. 

 

Table 7: Energy Yield Improvement Using AI-Based MPPT Techniques Table 6: Energy 

Yield Improvement Using AI-Based MPPT, presents the increase in daily energy yield when 

AI-based MPPT techniques replace conventional MPPT methods. ANN-based and hybrid AI-

MPPT models provide up to 36% more power output than P&O-based techniques, particularly 

under dynamic weather conditions (Satpathy et al., 2024; Xu et al., 2023; Marwa et 

MPPT 

Model 

Daily Energy 

Yield (kWh) 

Improvement 

Over P&O (%) 

Improvement 

Over IC (%) 
Key Citations 

P&O 4.5-5.2 - - 
(Sharma et al., 2024; Xu 

et al., 2023) 

IC 4.8-5.5 +6% - 
(Nigel et al., 2023; Patel 

et al., 2024) 

ANN-

Based 

MPPT 

5.8-6.3 +24% +15% 
(Musa et al., 2024; 

Choudhary et al., 2023) 

PSO-Based 

MPPT 
6.0-6.5 +28% +18% 

(Satpathy et al., 2024; 

Mishra et al., 2023) 
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MPPT 

Model 

Daily Energy 

Yield (kWh) 

Improvement 

Over P&O (%) 

Improvement 

Over IC (%) 
Key Citations 

RL-Based 

MPPT 
6.2-6.8 +32% +22% 

(Marwa et al., 2024; 

Nigel et al., 2023) 

Hybrid AI-

MPPT 
6.5-7.0 +36% +25% 

(Sharma et al., 2024; 

Patel et al., 2024) 

 

As observed in Table 7, AI-driven MPPT techniques can boost solar PV energy yield by up to 

36% compared to conventional methods, with hybrid AI-MPPT approaches demonstrating the 

highest efficiency (Nigel et al., 2023; Sharma et al., 2024). 

 

3.4 Performance Comparison of AI vs. Conventional MPPT Techniques 

A significant finding from this study is that AI-based MPPT techniques consistently 

outperform classical methods (P&O, IC, and fuzzy logic) in terms of tracking accuracy, 

convergence time, and resilience to partial shading (Musa et al., 2024; Xu et al., 2023). Figure 

4 illustrates the performance comparison of MPPT techniques based on tracking accuracy and 

convergence time. 

 

Figure 4: Tracking accuracy vs. convergence time of MPPT models (Sharma et al., 2024) 

 

3.5 Computational Complexity and Real-World Feasibility 

One of the major limitations of AI-driven MPPT techniques is their high computational 

complexity, which affects real-time deployment (Nigel et al., 2023; Patel et al., 2024). AI-

based MPPT models, particularly ANN and RL, require 2–4 times more processing power than 

traditional MPPT methods (Sharma et al., 2024; Xu et al., 2023). Table 3 compares different 

MPPT models in terms of execution time and computational feasibility. 
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Table 8: Computational Complexity and Feasibility of MPPT Techniques (Nigel et al., 2023; 

Sharma et al., 2024; Patel et al., 2024; Xu et al., 2023; Musa et al., 2024). 

MPPT 

Model 

FLOPS 

Required 

Execution Time 

(ms) 

Hardware 

Feasibility 

Suitability for Embedded 

Systems 

P&O 10⁵ 40–60 Yes Suitable for microcontrollers 

IC 10⁵ 30–50 Yes Suitable for microcontrollers 

ANN-Based 

MPPT 
10⁷ 20–40 No 

Requires high-performance 

processors 

PSO-Based 

MPPT 
10⁶ 15–30 Limited 

Feasible with optimized 

algorithms 

RL-Based 

MPPT 
10⁷ 8–25 No 

Requires GPUs or cloud 

computing 

Hybrid AI-

MPPT 
10⁸ 5–15 No 

Needs FPGA or high-end 

processors 

 

As shown in Table 8, ANN and RL-based MPPT models demand significantly higher 

computational power, making them impractical for real-time embedded implementation 

without optimization (Nigel et al., 2023; Patel et al., 2024). ANN-based MPPT offers high 

tracking accuracy under dynamic weather conditions (Nigel et al., 2023). Its self-learning 

capabilities improve MPPT efficiency over time, allowing it to handle complex nonlinear 

relationships between PV system parameters (Satpathy et al., 2024). However, ANN-based 

MPPT (Figure 5) requires large datasets for training, making real-world implementation 

challenging (Xu et al., 2023). Additionally, its computational intensity limits integration into 

embedded MPPT controllers (Patel et al., 2024). 

 

Figure 5: Conceptual Framework of ANN-Based MPPT Model ( illustrates the structure of 

an Artificial Neural Network (ANN)-based MPPT system, showing input parameters 

(irradiance, temperature), hidden layers for optimization, and output decisions for maximum 

power tracking. It provides a high-level conceptual representation of AI-driven MPPT 

optimization strategies.;Nigel et al., 2023; Sharma et al., 2024; Patel et al., 2024). 
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3.6 Research Gaps and Future Improvements 

Despite their high efficiency, AI-driven MPPT techniques still face challenges related to: 

• High computational complexity, limiting their deployment in low-power embedded 

MPPT controllers (Nigel et al., 2023; Sharma et al., 2024). 

• Limited real-world validation, as most studies rely on MATLAB simulations rather 

than practical implementation (Patel et al., 2024; Xu et al., 2023). 

• Grid synchronization issues, requiring AI models to adapt to dynamic energy trading 

environments (Musa et al., 2024; Satpathy et al., 2024). 

Table 9 shows that AI and metaheuristic MPPT techniques still struggle under partial shading, 

requiring adaptive tracking solutions (Patel et al., 2024) and that research focus on Developing 

AI-based MPPT models that predict shading effects and adapt in real time (Bhos et al., 2022). 

 

Table 9: Research Gaps 

Category Researc

h Gap 

Fre

que

ncy 

Academic 

Contribut

ion 

Impact on 

Solar PV 

Efficiency 

Proposed 

Solution 

Citations (APA) 

Algorithmic 

Challenges 

High 

tracking 

and 

settling 

time 

under 

partial 

shading 

16 Quantifies 

performan

ce 

degradatio

n in MPPT 

under 

shading. 

10-20% 

loss in 

power 

output 

under real-

world 

conditions. 

Adaptive 

AI-based 

shading 

compensati

on models. 

(Bhos et al., 2022; 

Satpathy et al., 2024; 

Patel et al., 2024; Xu 

et al., 2023; Mishra et 

al., 2023; Khan et al., 

2024; Singh et al., 

2024) 

 Local 

maxima 

trapping 

in MPPT 

control 

systems 

14 First study 

to compare 

MPPT 

techniques 

under 

complex 

shading. 

5-15% 

energy loss 

due to 

incorrect 

MPP 

detection. 

Hybrid AI 

and 

predictive 

MPPT 

algorithms. 

(Sorensen et al., 

2024; Iqbal et al., 

2023; Verma et al., 

2023; Choudhary et 

al., 2023; Singh et al., 

2024) 

 

Future research should focus on developing low-power AI architectures, such as TinyML, to 

enable real-time Maximum Power Point Tracking (MPPT) on embedded systems, enhancing 

energy efficiency in resource-constrained environments (Nigel et al., 2023). Additionally, 

hybrid AI-metaheuristic MPPT models should be explored to optimize computational trade-
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offs while maintaining high tracking efficiency, ensuring robust performance in dynamic solar 

conditions (Sharma et al., 2024). Another promising avenue is the integration of blockchain-

enabled MPPT for smart grids, which would facilitate decentralized AI-based energy 

management systems, enhancing security, transparency, and grid resilience (Patel et al., 2024; 

Xu et al., 2023).These improvements will enhance the feasibility and scalability of AI-based 

MPPT in real-world solar energy applications. 

Real-World Validation of AI-Based MPPT 

The majority of AI-driven MPPT models are evaluated using simulations (MATLAB, 

Simulink, Python), with limited real-world implementations (Nigel et al., 2023). The absence 

of real-world trials significantly restricts validation under actual environmental conditions, see 

Figure 6. Testing in controlled lab environments does not account for variables such as PV 

degradation, electrical noise, or power fluctuations, which are inherent to real-world settings 

(Xu et al., 2023). Potential Solution: To address this gap, it is crucial to adopt Hardware-in-

the-loop (HIL) testing for AI-based MPPT models and deploy them on low-cost Internet of 

Things (IoT)-enabled MPPT controllers to better capture real-world performance (Patel et al., 

2024). 

 

Figure 6: Conceptual Representation of Real-World Validation Gap in AI-MPPT (compares 

simulation-based MPPT models with real-world implementation challenges, highlighting key 

issues such as environmental variability, hardware limitations, and real-time adaptability 

concerns. It demonstrates the existing research gap between theoretical AI models and 

practical deployment in solar PV farms; Xu et al., 2023; Musa et al., 2024; Sharma et al., 

2024). 
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The results confirm that AI-based MPPT techniques significantly improve solar PV system 

performance compared to classical methods. Hybrid AI-MPPT models, particularly PSO-ANN 

and RL-PSO, exhibit the highest efficiency, achieving tracking accuracy of up to 99.5% and 

increasing overall energy yield by 36% (Nigel et al., 2023; Sharma et al., 2024). However, 

challenges related to computational cost, real-world validation, and smart grid integration must 

be addressed for widespread adoption (Patel et al., 2024; Musa et al., 2024). 

The next section discusses future research directions and presents recommendations for 

enhancing AI-based MPPT deployment in commercial solar energy systems. 

4. Research Gaps, Challenges, and Future Research Directions 

This section critically analyzes the limitations of existing AI-based Maximum Power Point 

Tracking (MPPT) techniques (Cai et al., 2023; (Zaghloul-El Masry et al., 2023)), identifies key 

research gaps, challenges (as shown in Table 10) and proposes future research directions to 

guide advancements in AI-driven solar photovoltaic (PV) optimization and smart grid 

integration (Nigel et al., 2023; Sharma et al., 2024). 

4.1 Identified Research Gaps 

Despite significant advancements in AI-based maximum power point tracking (MPPT), several 

research gaps remain, as summarized in the mindmap in Figure 7. High computational 

complexity is a major limitation, as models such as artificial neural networks (ANN) and 

reinforcement learning (RL) demand substantial resources, restricting deployment in 

embedded and low-cost PV systems (Nigel et al., 2023; Patel et al., 2024). Real-world 

validation is limited, with most studies relying on MATLAB/Simulink simulations and 

minimal testing on operational photovoltaic farms, leaving uncertainties regarding practical 

effectiveness (Musa et al., 2024; Xu et al., 2023). Interoperability with smart grids also poses 

challenges, as AI-based MPPT techniques face issues of communication latency and security 

when integrated into decentralized energy systems (Sharma et al., 2024; Satpathy et al., 2024). 

Furthermore, while hybrid approaches combining AI and metaheuristic models show promise, 

most research has focused on standalone implementations, indicating the need for studies 

exploring integrated hybrid frameworks to maximize tracking performance and real-world 

applicability (Musa et al., 2024; Patel et al., 2024). 

Figure 7: Research Roadmap for AI-Based MPPT Development (A timeline-based roadmap 

showcasing short-term, mid-term, and long-term research goals for AI-MPPT advancements. 

It emphasizes the progression from low-power AI architectures (TinyML, Edge AI) to hybrid 

AI-MPPT models, and ultimately towards fully autonomous AI-driven MPPT with smart grid 
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integration; Nigel et al., 2023; Patel et al., 2024; Xu et al., 2023; Sharma et al., 2024; Musa et 

al., 2024). 

Table 10: Presents a summary of key research challenges and potential solutions (Patel et al., 

2024; Xu et al., 2023). 

Challenges 
Impact on AI-MPPT 

Performance 
Suggested Solution Key Citations 

High Computational 

Cost 

Limits real-time 

implementation 

Develop lightweight AI 

models (TinyML) 

(Nigel et al., 2023; 

Sharma et al., 2024) 

Data Latency in 

Smart Grids 

Slower AI-based power 

optimization 

Edge AI-based MPPT 

for real-time processing 

(Patel et al., 2024; 

Xu et al., 2023) 

Limited Field 

Testing 

AI models mostly tested in 

simulation 

Real-world AI-MPPT 

validation in PV farms 

(Musa et al., 2024; 

Satpathy et al., 

2024) 

Security Concerns in 

Smart Grids 

Risk of cyberattacks on AI-

driven MPPT systems 

Blockchain-enabled 

MPPT for enhanced 

security 

(Nigel et al., 2023; 

Patel et al., 2024) 

4.2 Future Research Directions 

Future research should address the identified gaps by focusing on the following areas: 

4.2.1 Development of Low-Power AI-Based MPPT Controllers 

AI-based maximum power point tracking (MPPT) models require high processing power, 

limiting their use in microcontroller-based PV systems. Future research should optimize AI 

architectures for low-power embedded MPPT (Nigel et al., 2023; Sharma et al., 2024), explore 

hardware-efficient models such as TinyML for real-time PV optimization (Patel et al., 2024; 

Xu et al., 2023), and develop Edge AI systems to reduce cloud dependency and improve 

response times (Musa et al., 2024; Satpathy et al., 2024). Figure 8 illustrates conceptual 

frameworks and a research roadmap emphasizing low-power AI, grid integration, and 

adaptation to extreme climates, including high-temperature and low-irradiance environments 

typical of desert and tropical regions (Xu et al., 2023; Patel et al., 2024). 
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Figure 8: Conceptual Model of Lightweight AI-MPPT Integration in Smart Grids (illustrates 

the interaction between AI-based MPPT controllers, IoT sensors, blockchain-enabled 

decentralized energy management, and smart grids. It provides a conceptual view of how AI-

enhanced MPPT can contribute to optimizing energy harvesting in large-scale PV systems. 

(Sharma et al., 2024; Patel et al., 2024; Xu et al., 2023; Musa et al., 2024; Satpathy et al., 

2024). 

 

4.2.2 AI-Based MPPT for Smart Grid and Blockchain Integration 

AI-driven MPPT controllers, when integrated with smart grids, enable enhanced solar energy 

management. However, challenges such as grid synchronization, real-time communication 

latency, and security vulnerabilities remain (Patel et al., 2024; Xu et al., 2023). To address 

these issues, future research should focus on developing AI-optimized demand-side 

management strategies that dynamically balance solar power distribution (Nigel et al., 2023; 

Sharma et al., 2024), exploring hybrid AI–blockchain models to enhance secure energy 

transactions and improve grid stability (Musa et al., 2024; Satpathy et al., 2024), and 

implementing reinforcement learning–based dynamic load balancing to increase the 

adaptability of smart grids (Xu et al., 2023). 

4.2.3 AI-Driven MPPT for Extreme Climatic Conditions 

AI-MPPT systems must be optimized for extreme climatic conditions, particularly in regions 

with high temperatures, low irradiance, and unpredictable weather patterns (Nigel et al., 2023; 
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Patel et al., 2024). Future research should focus on training AI models specifically for desert 

and tropical climates to ensure robust performance under variable solar irradiance (Xu et al., 

2023), developing adaptive algorithms that enable real-time adjustments for PV systems 

operating in harsh environmental conditions (Musa et al., 2024; Sharma et al., 2024), and 

enhancing thermal management strategies for AI-based MPPT controllers to mitigate heat-

induced efficiency losses (Satpathy et al., 2024). 

Table 11 summarizes critical AI-MPPT research focus areas for extreme environmental 

conditions (Nigel et al., 2023; Xu et al., 2023). 

 

Table 11: AI-Based MPPT Research for Extreme Environments 

Focus Area Key Challenges Proposed Future Solutions Key Citations 

AI for High-

Temperature 

Conditions 

Heat-induced PV 

efficiency loss 

Adaptive AI-based MPPT 

with thermal compensation 

(Nigel et al., 2023; 

Sharma et al., 2024) 

AI for Low-Irradiance 

Conditions 

Reduced MPP 

detection accuracy 

AI models trained for low-

light conditions 

(Patel et al., 2024; 

Xu et al., 2023) 

AI for Unpredictable 

Weather 

Rapid fluctuation in 

solar generation 

AI-based predictive 

analytics for MPPT 

(Musa et al., 2024; 

Satpathy et al., 2024) 

 

4.3 Summary and Final Recommendations 

To overcome current challenges, future research should prioritize the development of 

lightweight AI models for embedded MPPT systems to improve real-time feasibility (Nigel et 

al., 2023; Sharma et al., 2024), the integration of blockchain with AI-MPPT to ensure secure 

and efficient smart grid transactions (Patel et al., 2024; Xu et al., 2023), and the design of 

climate-resilient AI models that optimize MPPT performance under extreme weather 

conditions (Musa et al., 2024; Satpathy et al., 2024). These advancements will enhance the 

scalability, security, and real-world adoption of AI-driven MPPT solutions for next-generation 

solar photovoltaic systems. 

5. Conclusion and Recommendations 

This study provides an in-depth evaluation of AI-driven Maximum Power Point Tracking 

(MPPT) techniques (Cai et al., 2023; Zaghloul-El Masry et al., 2023)) for solar photovoltaic 

(PV) systems, highlighting their superiority over traditional methods. Through the analysis of 

110 peer-reviewed research papers, the findings confirm that AI-based MPPT techniques, such 

as PSO-ANN and RL-PSO, improve tracking accuracy, reduce power losses, and enhance 

energy yield by up to 36% (Nigel et al., 2023; Sharma et al., 2024; Patel et al., 2024). However, 

for broader adoption, key obstacles such as computational overhead, real-world 

implementation limitations, and integration with smart grids must be addressed (Xu et al., 

2023; Musa et al., 2024). 
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5.1 Key Findings 

The research demonstrates that AI-driven MPPT techniques outperform conventional 

approaches in tracking accuracy, convergence speed, and energy efficiency (Sharma et al., 

2024; Patel et al., 2024). Hybrid AI-MPPT models, including PSO-ANN and RL-PSO, achieve 

tracking efficiencies nearing 99.5%, significantly surpassing traditional methods (Nigel et al., 

2023; Xu et al., 2023). Despite these advancements, large-scale implementation faces 

computational constraints and synchronization issues with smart grid infrastructures (Musa et 

al., 2024; Satpathy et al., 2024). Figure 9 illustrates the comparative performance of AI-driven 

MPPT models, highlighting improvements in tracking efficiency, energy extraction, and 

convergence speed over conventional methods. Data from experimental results and simulations 

indicate that EVO MPPT achieves a 30% increase in tracking efficiency and 80% faster 

convergence, while AOA reaches 99.64% steady-state tracking efficiency. Citations from first-

tier journal research (Nigel et al., 2023; Sharma et al., 2024; Patel et al., 2024; Xu et al., 2023; 

Musa et al., 2024; Satpathy et al., 2024) ensure academic rigor. The figure includes a line graph 

or bar chart comparing tracking accuracy versus convergence time for ANN, RL, hybrid AI 

techniques, and conventional methods (P&O, IC), with distinct markers emphasizing the 

superior performance of hybrid AI approaches. Error bars or confidence intervals indicate 

statistical significance based on reviewed literature. 

 

 

Figure 9: AI-Driven MPPT Performance Improvements Compared to Conventional 

Techniques 
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5.2 Advancing Research Questions and Real-World Applications 

This study aimed to provide deeper insights into AI-based MPPT methodologies by addressing 

key research inquiries and evaluating their real-world applications. AI-driven MPPT models 

have proven to be significantly more effective than conventional techniques in optimizing 

energy harvesting, tracking precision, and operational adaptability in varying solar conditions 

(Sharma et al., 2024; Xu et al., 2023; Patel et al., 2024). However, the increased computational 

demands of these advanced models necessitate the exploration of lightweight solutions, such 

as TinyML and Edge AI, to ensure energy efficiency and real-time responsiveness in embedded 

PV controllers (Nigel et al., 2023; Satpathy et al., 2024). 

To facilitate seamless integration into solar energy systems, researchers are focusing on 

refining AI algorithms, including reinforcement learning-based models and lightweight neural 

networks, which enhance adaptability while reducing processing requirements (Patel et al., 

2024; Xu et al., 2023; Musa et al., 2024). The large-scale deployment of AI-MPPT in smart 

grids presents challenges related to synchronization and cybersecurity. These issues can be 

mitigated by leveraging blockchain technology for decentralized energy management and 

secure, transparent data exchange (Nigel et al., 2023; Sharma et al., 2024; Xu et al., 2023). 

Additionally, hybrid AI-metaheuristic frameworks that integrate optimization algorithms with 

machine learning approaches have shown promise in enhancing tracking efficiency while 

minimizing local optima errors (Patel et al., 2024; Musa et al., 2024). 

AI-driven maximum power point tracking (MPPT) has applications across diverse domains, 

including off-grid solar systems, where it enhances energy reliability for rural electrification, 

healthcare, and telecommunications (Musa et al., 2024; Satpathy et al., 2024); smart grids and 

decentralized energy systems, optimizing load balancing and grid stability (Nigel et al., 2023; 

Sharma et al., 2024); solar-powered electric vehicle charging stations, improving energy 

efficiency (Patel et al., 2024; Xu et al., 2023); large-scale industrial and commercial solar 

farms, maximizing energy yield and minimizing losses (Nigel et al., 2023; Patel et al., 2024); 

smart homes and IoT applications, optimizing household solar consumption (Sharma et al., 

2024; Xu et al., 2023); and agricultural solar applications, supporting irrigation and greenhouse 

operations (Musa et al., 2024; Patel et al., 2024). Future research should focus on enhancing 

AI-MPPT efficiency for embedded systems, validating performance in real-world 

deployments, and integrating blockchain for secure, decentralized energy management. Figure 

10 presents a roadmap for these AI-driven MPPT advancements (Nigel et al., 2023; Sharma et 

al., 2024). 
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Figure 10: Roadmap for Future AI-MPPT Research 

Figure 10 outlines strategic directions for advancing AI-MPPT models, emphasizing 

computational efficiency, real-world deployment, and integration with smart grids (Patel et al., 

2024; Xu et al., 2023). 

5.3 Challenges and Solutions 

Table 12 presents the main challenges in AI-driven MPPT research alongside proposed 

solutions. 

Table 12: AI-Based MPPT Challenges and Solutions 

Challenge Limitation Proposed Solution Key Citations 

High Computational 

Complexity 

AI algorithms require 

substantial processing 

power 

Develop optimized AI 

architectures (TinyML, 

Edge AI) 

(Nigel et al., 

2023; Sharma et 

al., 2024) 

Limited Real-World 

Testing 

Most AI-MPPT studies rely 

on simulations 

Conduct field experiments 

and hardware-in-the-loop 

testing 

(Patel et al., 

2024; Xu et al., 

2023) 

AI-Grid 

Synchronization 

Issues 

Communication and 

security constraints 

Implement blockchain-

enabled MPPT for 

decentralized energy 

trading 

(Musa et al., 

2024; Satpathy et 

al., 2024) 

Scalability 

Constraints 

AI models need improved 

adaptability for large-scale 

PV farms 

Develop hybrid AI-

metaheuristic MPPT 

approaches 

(Nigel et al., 

2023; Patel et al., 

2024) 

 

AI-driven MPPT represents a transformative approach to optimizing solar PV systems, 

significantly enhancing efficiency while reducing energy losses. However, overcoming 

TinyML

for MPPT

Hybrid AI

Models

AI-Smart

Grid

Quantum

Computin

g

Autonomo

us AI

Systems

Start Year 2024 2025 2026 2028 2030

End Year 2027 2028 2031 2033 2035

2018
2020
2022
2024
2026
2028
2030
2032
2034
2036

Y
ea

rs

Research Focus



FEDMCON 2025 | Proceedings of the FEDM Journal of Sustainable Design and 

Management | Page 41 

challenges such as computational overhead, real-world validation, and cybersecurity risks is 

essential for widespread adoption (Sharma et al., 2024; Xu et al., 2023). By addressing these 

issues, AI-based MPPT can lead the evolution of intelligent, self-adaptive, and highly efficient 

solar energy systems (Nigel et al., 2023; Sharma et al., 2024). 
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Abstract. The management of municipal solid waste (MSW) in Nigeria poses significant challenges, 

particularly in rapidly urbanising cities. This paper examines the critical role of effective waste 

management in achieving Sustainable Development Goals (SDGs) within this context. With urbanisation 

leading to increased waste generation, the study highlights the urgent need for sustainable practices that 

align with SDGs. Through an analysis of current waste management practices, the paper identifies key 

players, including the government, the private sector, and informal waste collectors, while addressing the 

challenges they face, such as inadequate infrastructure and public awareness. Case studies from cities like 

Lagos and Abuja illustrate successful initiatives and the importance of inclusive policies that integrate 

informal sectors, public-private partnerships and their role in urban waste management. The paper 

advocates for strategic improvements in waste management systems, emphasising recycling and waste-to-

energy technologies, integrating technological innovations for more efficient waste processing, and 

fostering public awareness campaigns and stakeholders’ collaboration to promote responsible waste 

disposal. Ultimately, it calls for a concerted effort to enhance regulatory frameworks and promote 

sustainable waste management practices that not only mitigate environmental impacts but also contribute 

to public health and the achievement of SDGs in Nigerian cities. 

Keywords: Waste Management, Sustainable Development Goals (SDGs), Urbanisation, Recycling, 

     Nigerian Cities. 

1. Introduction 

1.1 Background on Waste Management in Nigeria 

The world is facing unprecedented urbanisation, with cities experiencing rapid growth and 

transformation. Nigeria, Africa's most populous country, is no exception. The country's urban 

population is projected to increase from 50 million in 2015 to over 250 million by 2050 (United 

Nations, 2018).  

Nigeria has one of Africa’s highest urbanization rates, with over half its population residing in 

urban areas and projected to grow further in the coming decades (UN-Habitat, 2020). This 

rapid urban expansion, driven by rural-urban migration, has far outpaced the development of 

adequate infrastructure, leaving waste management systems strained and ineffective (Olukanni 

& Mnenga, 2015). Major cities such as Lagos, Ibadan, Abuja, and Kano face severe congestion 

and escalating waste generation from households, vehicles, and commercial establishments 

(Dauda & Osita, 2003). The country produces over 32 million tons of waste annually, yet less 

than 20% is collected through formal systems (FRN, 2020; Braimah, 2023). Consequently, 

most waste ends up in landfills or is openly burned, exacerbating environmental and health 

challenges (Aladelokun & Ayiti, 2024). This combination of growing urban populations and 

inadequate infrastructure underscores the urgent need for effective waste management to 

ensure urban sustainability and public health.The challenges of waste management in Nigeria 

are multifaceted. They include insufficient infrastructure for waste collection and disposal, lack 

of public awareness regarding proper waste management practices, and the predominance of 

informal waste management sectors that operate outside regulatory frameworks (Amusan et 
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al., 2023; Ugwuanyi & Isife 2012). In addition, environmental impacts such as flooding and 

the proliferation of vector-borne diseases are directly linked to poor waste disposal practices 

(Amusan et al., 2023; Agbo, 2023). Given this, effective waste management is crucial for 

enhancing the quality of life in urban areas and achieving sustainable development, particularly 

in Nigerian cities (FRN, 2020). This paper seeks to explore how effective waste management 

practices can contribute to achieving the Sustainable Development Goals in Nigerian cities. It 

analyses the current waste management systems and identifies the roles played by stakeholders 

in fostering sustainable urban development. It also provides actionable recommendations for 

enhancing waste management practices that align with the broader objectives of the SDGs 

while addressing the unique challenges faced by Nigerian cities. 

1.2 Overview of Sustainable Development Goals with Emphasis on SDGs 11, 12 and 13 

The Sustainable Development Goals (SDGs), established by the United Nations in 2015, 

provides a global framework for addressing pressing social, economic, and environmental 

challenges. Among these goals are SDG 11 (Sustainable Cities and Communities), SDG 12 

(Responsible Consumption and Production), and SDG 13 (Climate Action) which are all 

relevant to waste management practices. The SDG 11 emphasizes the need for inclusive and 

sustainable urbanization. This will include effective waste management as a key component 

(Sheriffdeen, 2024).  While the SDG 12 calls for responsible consumption patterns that 

minimize waste generation, reuse and promote recycling, the SDG 13 highlights the importance 

of climate action. Thus, recognizing that effective waste management can significantly reduce 

greenhouse gas emissions associated with landfills and incineration processes (Amusan, et al., 

2023; Ugwuanyi & Isife 2012). 

1.3 Current State of Waste Management in Nigeria  

The rapid urbanization, population growth, and changing consumption patterns in Nigeria have 

led to a significant increase in waste generation across its cities. As at 2020, an approximate 

32 million tons of wastes were reported to be generated annually, with urban areas contributing 

the majority (Braimah, 2023). Lagos, the largest city with an estimated population of 21 

million, was reported to have produced about seven million tons of waste annually at a rate of 

0.92 kg per capita per day  whereas, other cities like Ibadan, Abuja, Kano, Kaduna, and Port 

Harcourt have also faced increasing waste generation rates (Odiana & Ikudayisi, 2021), The 

rates of waste generation have strained their existing management systems (Agbo, 2023). 

Despite varying scales of waste generation, these cities share common challenges such as 

insufficient infrastructure and inadequate regulatory frameworks for collection, disposal, and 

recycling (Braimah, 2023). 

Waste management in Nigerian cities involves multiple stakeholders yet faces systemic 

challenges. Formally, responsibility has shifted from resource-constrained local governments 

to state authorities, with private companies engaged in major cities such as Lagos and Abuja 

(Muhammad & Marzuki, 2024; Basel-Nigeria, 2011).  However, private sector operations are 

often hindered by inadequate infrastructure and a weak regulatory framework. Simultaneously, 

the informal sector plays a significant role through waste pickers who recover recyclables from 

dumpsites, though they frequently work in unsafe and exploitative conditions. Public 

participation remains limited due to insufficient education on proper waste practices, 

constraining the effectiveness of local initiatives (Muhammad & Marzuki, 2024; Basel-

Nigeria, 2011). 

Key operational challenges include a persistent data deficit on waste generation and sources, 

which undermines strategic planning and leads municipal authorities to rely on estimations. 
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This inefficiency contributes to inadequate collection coverage and frequent dumpsite 

overflows. Infrastructure gaps are also critical—many cities lack sufficient collection vehicles, 

bins, transfer stations, and treatment facilities, resulting in only 20–30% of waste being 

formally collected (Amusan et al., 2023).  The scarcity of engineered landfills and incinerators 

perpetuates reliance on open dumping, while recycling efforts are stifled by limited facilities, 

outdated technology, and insufficient policy support (Amusan et al., 2023), (Ugwuanyi & Isife, 

2012).    

Low public awareness further complicates these issues, as limited knowledge of waste 

segregation and recycling encourages indiscriminate disposal (Ugwuanyi & Isife, 2012).  The 

cumulative effect includes environmental degradation such as water contamination, clogged 

drainage, soil pollution, and biodiversity loss from non-biodegradable waste, alongside public 

health risks including cholera and respiratory infections.  Strengthening data systems, investing 

in infrastructure, enhancing regulation, and promoting public engagement through civil society 

collaboration are therefore essential to improving segregation, recycling, and overall waste 

management outcomes (Amusan et al., 2023), (Ugwuanyi & Isife, 2012).    

2. The Role of Waste Management in Achieving Sdgs 

Waste management plays a vital role in advancing the United Nations Sustainable 

Development Goals (SDGs), contributing to environmental sustainability, public health, and 

economic prosperity. As outlined in national and academic sources (Sheriffdeen, 2024; FRN, 

2020), effective waste systems prioritize waste reduction, recycling, and sustainable 

consumption, which in turn foster resource efficiency and climate resilience. This paper 

examines the contribution of waste management to three key SDGs: SDG 11, 12 and 13. 

2.1 SDG 11: Sustainable Cities and Communities 

SDG 11 aims to create cities that are inclusive, safe, resilient, and sustainable. Waste 

management is fundamental to urban sustainability as it directly impacts the cleanliness, health, 

and resilience of urban environments (Kaza et al., 2018). As cities grow, efficient waste 

management systems become critical to avoid health hazards, environmental degradation, and 

loss of resources (FRN, 2020).    

2.1.1 Waste Management as a Key Factor in Making Cities Sustainable 

Sustainable waste management is essential for creating resilient urban environments. Effective 

solid waste management (SWM) practices can significantly enhance urban liveability, reduce 

pollution, and promote public health. Cities that implement sustainable waste management 

strategies can mitigate the adverse effects of rapid urbanization, which often leads to increased 

waste generation and environmental degradation (Green.org, 2024; Abubakar et al., 2022). 

Improved SWM contributes to SDG 11 by promoting efficient resource use, reducing landfill 

reliance, and fostering community engagement in waste reduction initiatives. For instance, 

cities that adopt comprehensive recycling programs not only divert waste from landfills but 

also create job opportunities in the recycling sector, thus supporting local economies 

(Green.org, 2024; Bowan, 2023). 

Cities that have implemented waste management systems that focus on recycling and waste-

to-energy technologies contribute not only to waste reduction but also to creating cleaner air 

and reducing environmental damage. This approach is integral to achieving SDG 11’s goal of 

creating sustainable cities and communities (United Nations, 2015). 
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2.1.2 Strategies for Improving Waste Collection, Recycling, and Waste-to-Energy 

Projects 

To enhance waste management systems in urban areas, several strategies can be employed: 

i) Enhanced Waste Collection Systems: Investment in efficient and equitable waste collection 

to improve service delivery is critical. This includes increasing the frequency of collection in 

high-density urban areas and ensuring waste collection services reach informal settlements 

(BurCell Technologies, 2025). 

ii) Recycling Initiatives: Promoting segregated waste collection (e.g., separating recyclables 

from general waste) is essential for effective recycling initiatives. Establishing community-

based recycling programs encourages residents to participate actively in waste segregation and 

recycling efforts, leading to high recycling rates and diverting a large portion of waste from 

landfills (BurCell Technologies, 2025; Koop et al, 2019). Cities that invest in robust recycling 

programs not only reduce the volume of waste sent to landfills but also recover valuable 

materials, contributing to environmental sustainability by conserving natural resources and 

lowering greenhouse gas emissions (BurCell Technologies, 2025; Abdulhamid et al., 2024). 

Public awareness campaigns can further educate citizens on the importance of recycling (SDG 

Action, 2024; Ram & Bracci, 2024)   

iii) Waste-to-Energy Projects: Investing in waste-to-energy technologies not only reduces the 

volume of waste sent to landfills but also generates renewable energy. These projects can help 

cities meet their energy needs sustainably while minimizing environmental impacts (Green.org, 

2024). 

2.2 SDG 12: Responsible Consumption and Production                                                         

SDG 12 encourages sustainable consumption and production patterns; it is directly linked to 

waste management. Minimising waste and optimising resource use across industries and 

households is fundamental for achieving this goal (United Nations, 2015).  Waste management 

thus, reduces the environmental impacts of overproduction and consumption, promoting 

sustainability in consumer behaviours and industrial practices. 

2.2.1 Promoting Recycling, Reuse, and Reducing Waste through Public Awareness 

Campaigns 

Effective public awareness campaigns are vital for fostering responsible consumption patterns. 

These campaigns should emphasise the principles of reduce, reuse, and recycle (the 3Rs), 

encouraging individuals and businesses to minimise waste generation (Ram & Bracci, 2024; 

Don’t Waste Services, 2022).  Educational programs that highlight the environmental benefits 

of recycling can lead to increased participation in local recycling initiatives. 

2.2.2 Role of Industries in Waste Management (e.g., packaging and waste reduction) 

Industries are vital in reducing waste through the adoption of circular economy principles. The 

production processes in various industries (especially in packaging), produce large volumes of 

waste, much of which is not recycled or reused. However, several industries have begun 

implementing sustainable production strategies, such as: 

Eco-Friendly Packaging: Companies are increasingly adopting biodegradable or recyclable 

packaging. For instance, Coca-Cola have committed to reducing plastic waste and switching 

to recyclable packaging for many of their products through their “World Without Waste 

Strategy” that has signalled a renewed focus on our entire packaging lifecycle—from how 
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bottles and cans are designed and produced to how they’re recycled and repurposed (The Coca-

Cola Company, 2020). 

Designing for Environment and Reusability: Manufacturers are incorporating designs that 

make products easier to disassemble and recycle. This “design for the environment” approach 

reduces waste and promotes resource efficiency. For example, many furniture products 

nowadays in Nigeria, be it local or imported, such as bookshelves, chairs, and tables, are made 

with modular parts that can be easily separated into different material types (wood, metal, 

plastic) for recycling at the end of their life (Bourgeois, 2023).   

Closed-Loop Systems: Industries are investing in closed-loop systems, where materials are 

reused within the same manufacturing process. This not only reduces waste but also minimises 

the extraction of new resources. Good examples of such initiatives in sustainable waste 

management in Nigeria are in the Plastic Recycling Industry and Agricultural Industry. These 

industries are adopting innovative practices, such as transforming plastic waste into reusable 

products and utilising organic fertilisers, to reduce waste and promote sustainability (SME, 

2025). 

2.3 SDG 13: Climate Action 

SDG 13 focuses on taking urgent action to combat climate change and its impacts. Waste 

management practices play a crucial role in mitigating climate change, particularly in 

addressing greenhouse gas (GHG) emissions. Landfills are significant sources of methane 

emissions, a potent greenhouse gas. Reducing waste sent to landfills and investing in waste-to-

energy technologies can play a critical role in achieving SDG 13 (Amusan et al., 2023; 

Ugwuanyi & Isife, 2012). 

With respect to the contribution of Waste Management to GHG emissions, it directly impacts 

climate change mitigation efforts. By improving SWM practices such as increasing recycling 

rates and reducing reliance on landfills, cities can substantially decrease their greenhouse gas 

emissions (Ram & Bracci, 2024; Abubakar et al., 2022). According to the Intergovernmental 

Panel on Climate Change (IPCC), methane reduction in waste management can play a 

significant role in achieving climate goals (Bogner et al., 2007). Additionally, several countries 

have implemented landfill gas capture systems that collect methane for energy generation, 

reducing harmful emissions and contributing to climate change mitigation. Nigeria is actively 

pursuing landfill gas capture systems, particularly in Lagos, as a means to reduce methane 

emissions and contribute to climate goals (Global Methane Initiative, 2012). While progress 

has been made through specific projects, significant challenges remain that require ongoing 

attention and investment to ensure effective implementation and sustainability. 

Furthermore, waste-to-energy (WtE) projects, besides their roles in promoting Sustainable 

Cities and Communities (SDG 11) are a growing sector in combating climate change (SDG 

13). These technologies convert non-recyclable waste into electricity, heat, or fuel, generating 

renewable energy while reducing landfill waste. WtE processes include incineration, 

gasification, and pyrolysis, contributing to the goals of SDG 13 by reducing environmental 

impacts and diverting waste from landfills (UNEP, 2019). 

WtE technologies have been effectively implemented in numerous countries, proving their 

waste management and electricity generation capability. Globally, there are 1795 WtE plants, 

with 80% located in developed nations and 20% in developing countries, predominantly in 

Asia. (UNEP, 2019), (GIZ, 2017). The total installed capacity in 2023 was 72.4 Gigawatt (GW) 

(Global Energy Monitor, 2024). Leading this effort are China, Japan, Europe, and the USA, 

which have advanced WtE systems that convert a significant portion of their waste into energy. 
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These countries use technologies such as incineration, anaerobic digestion, and gasification to 

achieve high energy recovery rates while minimising environmental impacts (Joshi et 

al., 2024), (Khan, 2022). 

3. Waste Management Initiative: A Case of Lagos And Abuja 

3.1 Innovative Approaches 

Effective waste management is vital for maintaining a clean and healthy environment, and it 

plays a critical role in achieving multiple SDGs, particularly SDGs 11, 12, and 13. By 

improving waste collection, recycling, and waste-to-energy projects, as well as adopting better 

waste management practices, cities can significantly contribute to creating sustainable urban 

environments, promoting responsible consumption, and mitigating the impacts of climate 

change. In Nigeria, Lagos and Abuja have emerged as exemplary models through their 

innovative approaches to waste management, and this section explores the successful initiatives 

implemented in these two cities. 

3.1.1 Lagos State: Waste Management Policies and Practices 

Lagos, being the most populous city in Nigeria, faces significant waste management 

challenges. To address this, the Lagos State Government established the Lagos Waste 

Management Authority (LAWMA) in 1977 (LAWMA, 2025).  

i) Overview of Lagos Waste Management Authority (LAWMA) and its Impact. 

The Lagos State Waste Management Authority (LAWMA) is a parastatal of the Lagos State 

Government, responsible for managing waste generated in the state through a structured waste 

collection, transportation, and disposal system. LAWMA's primary goal is to improve the 

environment, positively impacting living conditions, health, and sanitation. The Authority 

evolved from the Lagos State Refuse Disposal Board (LSRDB), which was established in 1977 

(LAWMA, 2025). 

Over the years, LAWMA's responsibilities have expanded to include the management of 

commercial, industrial, and medical waste, highway sanitation, drainage cleaning, and the 

construction of waste management facilities. LAWMA collaborates with the Lagos State 

Ministry of Environment and has initiated reforms in waste bill collection and increased waste 

recycling efforts. In 2020, LAWMA established an academy to educate and sensitise the public 

on waste management practices (LAWMA, 2025). 

ii) Public-Private Partnerships and their Role in Urban Waste Management 

The waste management system in Lagos State is overseen by the Ministry of the Environment, 

with a strong emphasis on private sector participation (Adeyemi, 2004). Historically, the Lagos 

State Government has enlisted the help of competent foreign companies to handle municipal 

waste collection, equipped with advanced waste compactors and recycling machinery 

(Adeyemi, 2004). PSPs, have been participating in Lagos' waste management since 1997, 

aiming to provide cost-effective waste disposal services. Funding for PSP projects comes from 

a diverse range of sources, including government budgetary allocations, private initiatives, 

multilateral agencies, stock exchange market bonds, bank loans, and external donors, 

showcasing a collaborative approach to tackling waste management challenges in the state 

(Idowu et al., 2011). 

LAWMA plays a crucial role in waste management in collaboration with PSPs, who are private 

companies responsible for collecting, transporting, and disposing of various types of waste. 

These companies specialise in managing domestic, commercial, marine, drainage, and medical 
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waste, utilising their own vehicles and adhering to the guidelines and operating procedures set 

by LAWMA, which oversees and regulates their activities to ensure effective waste 

management (Idowu, 2023), (Chikezie, 2021). 

A study carried out by Idowu in 2023 found that over 420 PSPs are operating across Lagos 

State's 20 Local Government Areas. This collaboration between PSPs and LAWMA has proven 

to be mutually advantageous. Under the collaborative arrangement, the PSPs receive a 

percentage of the waste bill payments collected, while the rest goes to the government. This 

arrangement ensures PSPs are compensated for their services, while the government gets 

revenue to support waste management initiatives (Idowu, 2023). 

Lagos State has made history as the first state in Nigeria and the first mega city in Sub-Saharan 

Africa to pioneer a ground-breaking approach to waste management by collaborating with 

Private Sector Partners for waste collection. This innovative strategy has proven highly 

effective, with PSPs and LAWMA successfully handling municipal solid waste collection and 

disposal in Lagos State for over a decade. The fruitful partnership between LAWMA and PSPs 

underscores the vital importance of public-private collaborations in tackling the complex waste 

management challenges of a cosmopolitan city like Lagos (Aliu et al., 2014). 

The Lagos State Government is taking proactive steps to tackle plastic waste management by 

introducing policy guidelines and a legal framework for plastic utility. This move aims to 

ensure sustainable plastic waste management and promote a cleaner environment. The 

government also plans to educate the public on effective waste management practices through 

public awareness initiatives, thereby fostering a culture of sustainability and environmental 

responsibility (Adeshina, 2020). 

The Lagos Waste Management Authority (LAWMA) has made significant strides in improving 

waste management in Lagos through successful partnerships with private companies. These 

collaborations have yielded numerous benefits, including job creation and poverty alleviation 

through the Private Sector Participation (PSP) system. This initiative has not only generated 

employment opportunities in the private sector but has also enhanced the efficiency and 

effectiveness of waste management services (Keesman, 2020). 

The partnerships have also facilitated access to funding, with private companies investing in 

waste management infrastructure and thereby reducing the financial burden on the government. 

Notable examples of successful public-private partnerships in Lagos include the Blue Box 

Recycling Initiative and the partnership with RecyclePoints. The Blue Box Recycling Initiative 

encourages households to separate recyclable materials from general waste, which are then 

collected and sorted at Community Recycling Centers. The partnership with RecyclePoints has 

registered 8,000 households, enabling them to exchange recyclables for goods or cash, while 

also employing waste pickers. These initiatives demonstrate the effectiveness of public-private 

collaborations in improving urban waste management (Keesman, 2020). 

3.1.2 Abuja: Addressing Waste Management in the Federal Capital 

Abuja, the capital city of Nigeria, faces unique challenges related to rapid urbanization and 

population growth with attendant high rate of waste generation. Waste management in Abuja 

is overseen by the Abuja Environmental Protection Board (AEPB) (Abuja Digest, 2023). 

i) Approaches to Waste Segregation and Recycling in Abuja: The AEPB is committed to 

building a cleaner and greener Abuja. A variety of measures aimed at reducing the 

environmental impact of waste, including segregation of waste at the source has been 

implemented in the city by various stakeholders. 
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a) AEPB's Recycling Initiatives among others include (Abuja Digest, 2023): 

Development of facilities for solid waste management in the FCT, including transfer stations, 

a plastic recycling plant, and a bailing plant. 

Blue Bin Program: The AEPB has a "Blue Bin Program" to facilitate the collection of 

recyclable materials. 

AEPB, in conjunction with UNIDO, is raising awareness among stakeholders to reduce and 

manage the hazards of plastic waste. 

The Federal Capital Territory Administration’s (FCTA) commitment to recycling plastic waste 

to protect the environment and safeguard residents' lives. 

Development of Strategic Solid Waste Management Plan for 2011-2015 and 2017-2021 (Abuja 

Digest, 2023), (AEPB, 2022). 

b) Collaborative Projects and Awareness: 

Abuja Urban Lab: The AEPB is part of the collaborative effort in the Abuja Urban Lab 

initiative, which aims to address solid waste management challenges in Abuja Municipal Area 

Council (AMAC). The Urban Lab seeks to raise awareness about responsible waste disposal 

and recycling through strategic partnerships (Echono, 2023), (Baldeon, 2023).   

• UNIDO Partnership: UNIDO is working with AEPB to strengthen its Data 

 Management  System by fully engaging digitization for greater efficiency (Abuja 

 Digest, 2023). 

• City-to-City Exchange with Lagos: The Abuja Urban Lab participated in a city-to-

city  exchange with the Lagos State government to learn from Lagos's successful waste 

 management models (Moreiras, 2024). 

c) Broader Recycling Initiatives: 

Chanja Datti Recycling Co Ltd: Chanja Datti is involved in collecting and processing plastic 

waste and provides incentives for waste collection (Chanja Datti, 2024). 

Reverse Vending Machines: Nigeria is automating plastic waste management with locally 

fabricated reverse vending machines to boost recycling efforts in Abuja (UNIDO,     2024) 

Eco-Green Africa: This organization implements recycling programs, including designing 

color-coded bins to easily sort waste and trading recyclable waste for cash (WAFA, 2025).   

Cash4Trash initiative: The Cash4Trash initiative is a community development program that 

aims to promote recycling and change consumption habits among individuals and communities 

(Chanja Datti, 2022). 

ii) Challenges and Successes in Implementing Waste Management Systems: 

While Abuja has made strides in waste management, several challenges remain (Imam et al., 

2007), (Oyeniyi, 2011). The rapid population growth, driven by labour migration and the 

relocation of government headquarters, has led to a significant increase in waste generation 

(Agbo, 2023), (Oyeniyi, 2011).  There is a need for more effective waste sorting at the source 

to reduce the amount of waste requiring disposal (Imam et al., 2007). Waste collection has been 

a challenge for several years in Abuja with increasing generation rates, urban development and 

expansion, changes in consumption patterns and life styles (Ondachi et al., 2023). 
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However, there have been successes, such as collaboration with private waste management 

companies and initiatives like AEPB (Abuja Environmental Protection Board) and Recycling 

Initiative Nigeria to streamline collection services and increase public participation in waste 

sorting. Cooperation among communities, the informal sector, the formal waste collectors, and 

the authorities is necessary if recycling rates are to increase (Imam et al., 2007). Furthermore, 

Abuja is exploring waste-to-energy projects that help to mitigate the environmental impact of 

waste disposal, transforming waste into electricity (Ondachi et al., 2023). Small-scale waste 

composting plants could promote employment, income generation, and poverty alleviation 

(Imam et al., 2007). 

3.2 Government Policies and Regulations 

The National Policy on Solid Waste Management (2020) is a key guiding document, but it's 

not the only relevant National Policy on Waste Management. A comprehensive overview also 

includes policies listed below, as they provide additional context and address specific aspects 

of waste management (FRN, 2020; ELRI, 2008). 

i) National Policy on Environmental Sanitation (2005): This policy sets out to achieve a 

clean and healthy environment for all Nigerians and recommends effective, efficient, and 

sustainable waste management strategies, including waste minimization, reuse, recycling, and 

energy recovery. While strong on strategy, its impact has been limited by inconsistent 

implementation and funding, leading to a persistent gap between policy goals and on-the-

ground sanitation. Effective policies require dedicated budgetary allocation and a clear, 

accountable implementation framework at sub-national levels. 

ii) National Environmental Standards and Regulations Enforcement Agency (NESREA): 

NESREA is the key agency responsible for enforcing environmental regulations and standards 

in Nigeria, including those related to waste management. The agency’s enforcement capacity 

is often hampered by inadequate resources, logistical constraints, and overlapping 

jurisdictional mandates with other agencies. Regulatory effectiveness depends not just on legal 

authority but on sustained institutional capacity-building and inter-agency coordination. 

iii) National Environmental Policy (NEP) (1999): The NEP provides a broad framework for 

environmental management in Nigeria, setting out principles and goals for protecting the 

environment and promoting sustainable development. As a broad framework, it lacks specific, 

time-bound targets and measurable indicators, making progress difficult to assess and enforce. 

Overarching policies should be coupled with specific action plans and monitoring benchmarks 

to translate principles into tangible outcomes. 

iv) National Waste Management Policy (NWMP) (2007): The NWMP provides a 

comprehensive framework for waste management in Nigeria, outlining strategies for waste 

reduction, collection, transportation, treatment, and disposal. The framework has not been 

uniformly adopted across states, leading to fragmented execution and weak integration of the 

waste hierarchy. National frameworks must be explicitly tailored and adopted at state and local 

government levels to account for varying capacities and conditions. 

v) Waste Management Regulations (2013): These regulations provide detailed guidelines for 

waste management in Nigeria, specifying the responsibilities of waste generators, collectors, 

and disposers. These guidelines are often poorly enforced, with limited monitoring and few 

penalties for non-compliance, reducing their deterrent effect. Regulations without consistent 

enforcement and monitoring mechanisms fail to change behavior; compliance requires visible 

accountability. 
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vi) Extended Producer Responsibility (EPR) Policy (2019): The EPR policy requires 

manufacturers to take responsibility for the waste generated by their products, incentivizing 

them to design products that are easier to recycle or reuse. Overtime, rollout has been slow, 

with unclear implementation modalities, weak monitoring of producer obligations, and limited 

incentives for compliance. EPR schemes require strong regulatory oversight, clear operational 

guidelines, and incentives or sanctions to ensure manufacturer engagement and system viability 

(FRN, 2020; ELRI, 2008). 

3.2.1 National Policy on Solid Waste Management 

Nigeria has developed a National Policy on Solid Waste Management aimed at guiding 

effective and sustainable waste management practices (FRN, 2020), (Odogwu, 2021). This 

policy was officially presented to stakeholders on May 10, 2021, to promote a clean and healthy 

environment that supports socio-economic development (Odogwu, 2021). Key objectives 

include encouraging private sector investments in waste management, conserving natural 

resources, creating wealth and employment from waste, and reducing public health issues 

associated with waste accumulation. The policy also focuses on developing waste management 

infrastructure and promoting the "Reuse, Reduce, Recycle, and Recovery" initiative (FRN, 

2020), (Olugbode, 2021).    

The policy addresses historical challenges in Nigeria's waste management, including the lack 

of comprehensive frameworks, inadequate infrastructure, and ineffective monitoring 

mechanisms. It emphasises sustainability by integrating economic and ecological principles 

(FRN, 2020). The Federal Government plays a crucial role in implementing this policy by 

developing and updating guidelines, setting standards for equipment, preparing a Solid Waste 

Master Plan, and providing technical assistance to states and local governments. Additionally, 

the government is tasked with sourcing funds for capacity building, establishing a national data 

bank on waste management, and promoting environmental education and awareness. 

Compliance with the policy is mandatory for all involved in waste management services (FRN, 

2020), (Olugbode, 2021).    

3.2.2 Evaluation of the Effectiveness of the Policies in Promoting Sustainable Practices 

The effectiveness of Nigeria's solid waste management policies in promoting sustainable 

practices is heavily dependent on their implementation (Odogwu, 2021).  The National Policy 

on Solid Waste Management was developed to transform waste into a valuable resource, 

thereby addressing the increasing volume of solid waste through innovative management 

techniques (Olugbode, 2021). This policy aims to create wealth and employment by harnessing 

waste, emphasizing private sector involvement, establishing small-scale recycling plants, and 

enhancing technical capacities in both public and private sectors. Additionally, it highlights the 

importance of regulations, enforcement mechanisms, and public awareness campaigns to 

ensure efficient waste management practices (Mande, 2005). 

Despite these efforts, several challenges persist, including the need to update outdated legal 

frameworks, address inadequate funding, and improve monitoring and evaluation systems. 

Furthermore, solid waste management in Nigeria is a concurrent legislative responsibility 

shared among the Federal Government, States, and Local Government Councils. This means 

that alongside national policies, various state and local regulations also play a crucial role 

(FRN, 2020).  Effective implementation of these policies requires collaboration and 

coordination across all levels of government, as well as active participation from the private 

sector and the public.  
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4. Discussion and Conclusion                              

4.1 Summary of Key Findings        

The review of existing literature highlights that effective waste management is crucial for 

achieving the Sustainable Development Goals (SDGs) in Nigerian cities (Amusan, 2023). The 

importance of proper waste disposal cannot be overstated, as it has significant impacts on 

public health, environmental sustainability, and economic development (United Nations, 

2020). However, Nigerian cities face numerous challenges in managing waste, including 

inadequate infrastructure, insufficient funding, and lack of public awareness. Despite these 

challenges, several successful waste management initiatives have been implemented in cities 

like Lagos and Abuja, demonstrating the potential for effective waste management in Nigeria 

(Amusan, 2023). 

Furthermore, government policies and regulations, such as the National Environmental (Waste 

Management) Regulations, have been instrumental in promoting sustainable waste 

management practices, including recycling, waste-to-energy, and composting (FRN, 2020; 

Mande, 2005).  These initiatives and policies demonstrate the potential for effective waste 

management in Nigerian cities and highlight the need for continued investment and support in 

this area. 

4.2 Recommendations for Policymakers and Stakeholders 

To improve waste management practices and mitigate environmental impacts, while also 

contributing to public health and the achievement of Sustainable Development Goals (SDGs) 

in Nigerian cities, the following policy strategies are recommended: 

4.2.1 Strengthening Regulatory Frameworks to Support Sustainable Waste 

Management: A strong regulatory framework is the cornerstone of effective waste 

management. Governments should enact and update policies that align with sustainability goals 

and provide clear guidelines for waste generation, disposal, and recycling (FRN, 2020).  This 

can include establishing national waste reduction targets, mandates for recycling, and clear 

criteria for waste classification. Regulatory frameworks should also integrate circular economy 

principles, promoting a system where waste is minimized, resources are reused, and materials 

are continually cycled through the economy (Omeiza-Michael, 2021).  Furthermore, 

strengthening waste management infrastructure through adequate funding and technical 

assistance is essential to ensure that policies can be effectively implemented at local and 

regional levels (Mande, 2005). 

4.2.2 Strengthening Waste Management Regulations and Enforcement: Robust 

enforcement mechanisms are critical for ensuring compliance with waste management 

regulations (FRN, 2020). Governments should strengthen existing waste management laws by 

providing clear penalties for non-compliance, along with incentives for good practices (Mande, 

2005). Enforcement should focus on major sources of waste generation, such as industrial 

facilities, commercial establishments, and municipalities. Additionally, waste management 

regulations should be regularly reviewed and updated to adapt to new challenges and emerging 

waste streams, such as electronic waste and single-use plastics (Odogwu, 2021; FRN, 2020), 

(Empowering local authorities to monitor waste practices, conduct audits, and implement 

corrective measures will also improve compliance and ensure that waste management systems 

are functioning effectively (World Bank Group, 2018). 

4.2.3 Incentivising Recycling, Waste-to-Energy and Composting Initiatives:   These 

initiatives have the potential to promote sustainable waste management practices in Nigeria. 



FEDMCON 2025 | Proceedings of the FEDM Journal of Sustainable Design and 

Management | Page 66 

Incentives such as financial rewards, low-interest loans or tax breaks can be offered to 

companies and individuals who actively engage in recycling, waste-to-energy, and composting 

programs (EU, 2019; Mande, 2005). Additionally, promoting the use of compost as a soil 

conditioner can also be an effective strategy. Public-private partnerships can further enhance 

these initiatives; create employment and wealth opportunities while achieving a clean and 

healthy environment for all Nigerians (Mande, 2005). 

4.2.4 Integration of Technology to Improve Efficiency in Waste Collection and 

Processing: The integration of technology can improve efficiency in waste collection and 

processing. Appropriate technologies and digital solutions should be adopted. Also, 

technological innovations can improve waste sorting, processing, and disposal (Allen-Taylor, 

2023). 

4.2.5 Public Awareness and Education: Campaigns should be organized to promote waste 

reduction and responsible disposal. Local communities should be engaged in waste 

management solutions (Allen-Taylor, 2023). Sensitizing all relevant stakeholders and enabling 

them to agreeably adopt a realistic action plan for implementation is also very important. There 

is a need for attitudinal changes of Nigerians through re-orientation, sound education and 

technological innovations in the development of a new sustainable approach for Municipal 

Solid Waste (MSW) management in Nigeria (Amusan et al., 2023). People should be made 

aware of waste separation and sorting through the school curriculum, social media, television, 

radio, and billboards (Allen-Taylor, 2023). 

4.2.6 Collaboration between Stakeholders: Collaboration between the government, private 

sector, and civil society is essential (Allen-Taylor, 2023). A community-private sector 

participation policy for MSW management is recommended (Amusan et al., 2023), The Lagos 

State Waste Management Authority, policymakers, waste collectors, community 

representatives, residents, and other relevant stakeholders should decide which waste belongs 

in the 3-in-1 and 2-in-1 bins and set the bin prices for the pay-as-you-throw system after proper 

consultation (Allen-Taylor, 2023). 

4.2.7 Engaging International Organizations: International organizations can provide support 

and expertise (Ram & Bracci, 2024; Abubakar et al., 2022). Sustainable SWM can help meet 

several United Nations’ Sustainable Development Goals (SDG), such as ensuring clean water 

and sanitation (SDG6), creating sustainable cities and inclusive communities (SDG11), 

mitigating climate change (SDG13), protecting life on land (SDG15), and demonstrating 

sustainable consumption and production patterns (SDG12) (Abubakar et al., 2022). 

4.3 Conclusion 

In conclusion, achieving sustainable waste management in Nigerian cities requires a 

collaborative call to action, urging the government, stakeholders, and citizens to work together 

towards solutions that benefit urban communities (Adeodun, 2024).   This collaboration should 

involve public-private partnerships, as seen in successful models in cities like Lagos and Abuja, 

where private contractors enhance waste collection efficiency (Adeodun, 2024; Idowu, 2023). 

It is crucial to foster a culture of accountability and responsibility through public education, 

promoting waste reduction, reuse, and recycling (Idowu, 2023). By integrating innovative 

recycling programs, strategic partnerships, increased awareness, consistent enforcement of 

waste management laws and monitoring mechanisms, urban centres can turn the tide on 

pollution and create healthier, more sustainable environments that align with the goals of 

sustainable development (Covenant of Mayors in Sub-Saharan Africa, 2024; Idowu, 2023). 
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Abstract. This study examines the key factors affecting urban sustainability in Ibadan, Nigeria, with a 

focus on slum communities. Using a cross-sectional survey design, the research aims to identify statistical 

relationships between sustainability and variables such as access to clean water, healthcare, education, 

poverty levels, environmental degradation, and employment opportunities. Data were collected from four 

purposively selected slum communities—Beere, Oja-Oba, Mokola, and Oke-Ado—using a multistage 

sampling technique, resulting in a sample size of 400 respondents. A structured questionnaire was 

administered to measure indicators related to basic services, environmental quality, and socio-economic 

conditions. Descriptive statistics and cross-tabulation were used for data analysis. The findings reveal that 

healthcare access, poverty, environmental degradation, limited educational opportunities, and 

unemployment are significant challenges in these communities. Poor healthcare services, high poverty 

levels, inadequate waste management, and environmental pollution contribute to socio-economic 

difficulties. The study concludes that addressing these challenges requires multi-dimensional strategies, 

including improved infrastructure, poverty alleviation programs, stronger environmental policies, 

enhanced education systems, and greater employment opportunities. Collaborative efforts from both 

government and private sector stakeholders are essential for fostering sustainable development in Ibadan's 

slum communities. 

Keywords: Ibadan, slums, urban sustainability, poverty, healthcare, education, employment, 

environmental degradation, urbanization. 

1.0 Introduction 

Rapid urbanization in developing countries has intensified debates around sustainable city 

management, social inequality, and urban resilience. In Nigeria, these challenges are 

particularly evident in rapidly expanding metropolitan cities where population growth has 

outpaced infrastructure development. Understanding how historical urban development 

interacts with present socio-spatial realities is therefore critical to addressing contemporary 

urban challenges. This study is situated within this debate by examining Ibadan as a case that 

reflects broader urban transformation dynamics in southwestern Nigeria. 

Ibadan matters as a research site because it represents a convergence of historical prominence, 

rapid demographic expansion, and persistent urban inequality. While existing studies often 

emphasize macro-level urban growth statistics, fewer studies interrogate how historical 

patterns of urban development contribute to present-day spatial concentration of informal 

settlements and infrastructural stress. By focusing on Ibadan, this study responds directly to 

ongoing scholarly debates on sustainable urban development, planning failure, and socio-

economic vulnerability in African cities. 

Among the six geopolitical zones in Nigeria, Oyo State is a prominent state in the South-West 

geopolitical zone. The state covers an estimated land area of approximately 28,246.264 km², 

with a population of about 6,182,172 people based on the most recent national census (National 

Population Commission, 2010). The capital of Oyo State is Ibadan, which is one of the largest 

and most populous cities in Nigeria, alongside Lagos and Kano. 

Ibadan holds significant historical importance as a former centre of trade and industry during 

the pre-colonial and colonial periods. It was once the commercial hub during the cocoa and 
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rubber agricultural boom, largely due to its strategic connectivity through road networks from 

Lagos and railway lines from northern Nigeria. The city also served as the capital of the former 

Western Region of Nigeria and hosts notable landmarks such as the first skyscraper (Cocoa 

House), Nigeria’s first university, and the first television station, alongside several early 

manufacturing establishments, many of which are now defunct (Oyo, 2025). 

Metropolitan Ibadan consists of eleven local government areas (LGAs), comprising five urban 

and six semi-urban LGAs. The five urban LGAs; Ibadan North, Ibadan North-East, Ibadan 

North-West, Ibadan South-East, and Ibadan South-West, are characterized by high population 

density and extensive informal settlements. The study concentrates on three LGAs; Ibadan 

North-East, Ibadan South-East, and Ibadan South-West, due to their pronounced slum 

conditions. 

Within Ibadan North-East LGA, wards such as Beere, Olorunsogo, Oje, and Oke-Irefin exhibit 

significant slum characteristics. In Ibadan South-East LGA, slum-prone wards include Esu 

Awele, Eleta, Agbongbon, Bode, and parts of Oke-Ado. Similarly, areas such as Oja Oba, Orita 

Merin, and parts of Idi-Arere in Ibadan South-West LGA demonstrate high levels of 

infrastructural deficit and housing congestion (Oyo, 2025). 

As a rapidly expanding metropolitan capital, Ibadan increasingly faces infrastructural decay, 

environmental stress, and socio-economic vulnerability, which have earned it the description 

of a “gasping city.” These characteristics make Ibadan a suitable empirical setting for 

examining contemporary urban challenges within the broader discourse on sustainable urban 

development in Nigeria. 

Despite Ibadan’s historical prominence and rapid urban expansion, the city is increasingly 

confronted with intertwined environmental and infrastructural challenges that threaten its 

sustainability and livability. The core problem addressed by this paper is the absence of 

integrated, context-specific empirical evidence explaining how environmental degradation and 

infrastructural inadequacies jointly affect urban livability in Ibadan. Existing studies tend to 

discuss these challenges in isolation, leaving a gap in understanding their combined 

implications for sustainable urban development. 

One of the most critical challenges facing Ibadan is environmental degradation, manifested 

through air and water pollution as well as ineffective solid waste management systems. These 

environmental problems have contributed to declining air quality and increased public health 

risks among residents (Enette & Achike, 2018; Iwara, 2018). Rather than merely describing 

these conditions, this study situates them within broader debates on urban environmental 

governance in rapidly growing African cities. 

In addition to environmental concerns, Ibadan suffers from persistent infrastructural deficits. 

Despite its metropolitan status, the city lacks adequate and reliable access to essential services 

such as electricity, potable water, and efficient transportation networks (Filani et al., 2018). 

These shortcomings negatively affect residents’ quality of life and constrain business 

operations, thereby limiting the city’s economic potential (Jaiyeoba, 2019). Furthermore, rapid 

population growth has intensified pressure on existing infrastructure, leading to overcrowding, 

traffic congestion, and shortages of affordable housing. 

This research contributes new knowledge by empirically examining the interactions between 

environmental degradation, infrastructural inadequacy, and population pressure in Ibadan, 

rather than treating them as separate urban challenges. By providing localized, evidence-based 

insights, the study advances understanding of how these factors collectively shape urban 

livability and sustainability outcomes in secondary African cities. The findings are expected to 
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inform urban planning strategies and policy interventions tailored to the socio-spatial realities 

of Ibadan and similar urban contexts in Nigeria. 

2.0 Literature Review 

Theoretical Underpinning 

Social Exclusion Theory 

Social Exclusion Theory examines the ways in which certain individuals or groups in society 

are systematically marginalized, denied full access to resources, opportunities, and 

participation in social, economic, and political life (Cedeño, 2023). This theory is relevant in 

the context of urban slums and poverty, as it helps to understand how individuals living in these 

areas experience exclusion from mainstream society, which contributes to their continued 

marginalization and poor living conditions (Mishra, 2024). The main idea behind Social 

Exclusion Theory is that exclusion is not only about the lack of material resources but also 

about the denial of social participation (Mela & Toldo, 2019). People who are excluded from 

society are often unable to access the opportunities needed to improve their lives, leading to 

cycles of poverty and inequality (Boardman et al., 2022). In the case of urbanization and the 

formation of slums, Social Exclusion Theory helps to explain why certain groups are left 

behind as cities expand (Yekeen & Misnan, 2024). These groups often live in areas that lack 

basic infrastructure and services, such as clean water, proper sanitation, and affordable housing. 

As a result, they are pushed into informal settlements or slums, where they face continued 

exclusion from the benefits of urban growth (Shittu et al., 2018). One of the key factors 

contributing to social exclusion in urban slums is limited access to quality housing (Adedeji, 

2023). As cities grow rapidly, the demand for housing often outpaces the availability of 

affordable, formal housing. This forces many people to settle in overcrowded and poorly 

planned areas, where they live in substandard conditions without access to essential services 

(Yekeen & Misnan, 2024). The inability to afford adequate housing is a direct consequence of 

economic exclusion, as slum dwellers often have limited access to well-paying jobs or financial 

resources, making it difficult for them to secure proper living conditions (Abdulhadi et al ., 

2024). Economic marginalization is another critical aspect of Social Exclusion Theory in urban 

slums (Abu-Hena  et al., 2018). Many slum dwellers are excluded from the formal job market 

due to a lack of education, skills, or discrimination (Asuquo, 2023). This results in low-income 

levels and limited economic mobility, trapping individuals and families in poverty. With few 

opportunities to improve their financial situation, these communities become increasingly 

isolated from mainstream society, contributing to the growth of slums and the continuation of 

urban poverty (Eke, 2023). 

Social Exclusion Theory can be used to analyze how the urban poor, particularly those living 

in slums, are excluded from accessing quality housing, employment opportunities, and basic 

services (Ayinmoro, 2018). This exclusion perpetuates their socio-economic hardships and 

limits their capacity to improve their living conditions, thereby exacerbating the cycle of 

poverty and informal settlement growth (Oladehinde et al., 2024). Through a focus on 

inclusion, the theory also suggests potential strategies for improving the lives of slum dwellers, 

such as increasing access to affordable housing, job creation, education, healthcare, and social 

participation (Popogbe, et al, 2023). 

Empirical Review 

Current literature on urbanization and slum development in Nigeria consistently emphasizes 

the role of rapid population growth, weak urban planning frameworks, and persistent socio-
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economic deprivation in shaping informal settlements across both large metropolitan cities and 

emerging urban centres. Rather than treating slum formation as a city-specific anomaly, recent 

studies present it as a structural outcome of uneven urban development. 

Makinde (2012) provides an early but foundational analysis of Ibadan’s transformation from a 

historical Yoruba war camp into a rapidly urbanizing city. The study demonstrates that 

uncontrolled population growth combined with the absence of comprehensive urban planning 

has resulted in widespread slum proliferation. Poverty and infrastructural inadequacy are 

identified as reinforcing forces that sustain poor housing conditions, suggesting that slum 

formation is both a socio-economic and institutional challenge. 

Extending this argument beyond Ibadan, Agbor et al. (2021) reveal similar dynamics in Ugep 

Urban, Cross River State, where rapid urbanization has intensified population density, 

overcrowding, and substandard housing conditions. Their findings confirm that poverty, rural–

urban migration, and limited access to basic amenities are not location-specific but constitute 

recurring drivers of slum development across Nigerian cities. The prevalence of health risks 

and criminal activities further underscores the social costs of unmanaged urban growth. 

More recent evidence by Oladehinde et al. (2024) deepens this understanding by empirically 

identifying the immediate physical and institutional factors sustaining slum conditions within 

Ibadan’s residential core. Using the Relative Importance Index, the study highlights lack of 

tenure security, poor sanitation, unplanned development, and ageing housing stock as dominant 

contributors to slum persistence. These findings reinforce earlier arguments that slum 

formation is not merely the result of population pressure but also reflects long-term governance 

and housing policy failures. 

Taken together, the literature indicates a convergence of views that slum development in 

Nigerian cities is driven by the interaction of rapid urbanization, poverty, infrastructural 

deficits, weak planning institutions, and housing informality. While earlier studies emphasize 

historical growth patterns, more recent works focus on measurable socio-economic and 

institutional determinants. However, despite this growing body of research, limited attention 

has been given to integrated, city-specific analyses that connect environmental conditions, 

infrastructure inadequacy, and population dynamics within a single empirical framework, 

particularly in Ibadan. This gap provides the basis for the present study.  

3.0 Methodology 

This study employed a cross-sectional survey design to investigate key factors affecting urban 

sustainability in Ibadan, Nigeria. The design was chosen to enable the collection and analysis 

of measurable data, facilitating the identification of statistical relationships between 

sustainability and variables such as access to clean water, healthcare, education, poverty levels, 

environmental degradation, and employment opportunities. The research was conducted in 

Ibadan, the capital of Oyo State, located in the southwestern region of Nigeria. Ibadan is one 

of the largest cities in West Africa and is characterized by a mix of formal and informal 

settlements. A significant portion of its urban population resides in slum communities marked 

by overcrowding, poor housing quality, inadequate infrastructure, and limited access to 

essential services. The target population comprised residents of slum communities within the 

Ibadan metropolis identified by urban planning agencies and previous empirical studies as 

environmentally and socio-economically vulnerable areas (Makinde, 2012; Oladehinde et al., 

2024). Four slum communities; Beere, Oja-Oba, Mokola, and Oke-Ado, were purposively 

selected based on high population density, low socio-economic status, environmental risk 
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exposure, and prominence in previous urban studies. A multistage sampling technique was 

employed:  

Stage One (Purposive Sampling): Selection of the four slum communities (Beere, Oja-Oba, 

Mokola, and Oke-Ado) 

Stage Two (Systematic Random Sampling): Selection of households within each community 

using a fixed sampling interval derived from estimated household listings. 

A total sample size of 400 respondents was proportionally distributed across the four 

communities based on estimated household population size to ensure representativeness. 

Primary data were collected through the administration of a structured questionnaire, which 

was designed to measure indicators such as access to basic services, environmental quality, 

poverty levels, education, and employment status. The questionnaire was pilot-tested in Agbeni 

slum community, which was not included in the main study sample, to assess reliability and 

validity. Necessary adjustments were made to improve clarity and internal consistency. 

Necessary adjustments were made to enhance clarity and ensure consistency. Ethical approval 

for the study was obtained from Lead City University Research Ethics Committee. Informed 

consent was obtained from all participants prior to questionnaire administration, and 

confidentiality of responses was assured. Data collected were coded and analyzed using the 

Statistical Package for the Social Sciences (SPSS), version 26. Descriptive statistics 

(frequencies and percentages) were used to summarize the demographic characteristics of the 

respondents. To explore the distribution of responses across the four selected communities, 

cross tabulation was employed. 

Table 1: Distribution of Sample Size Across Selected Slum Communities 

Slum 

Community 

Estimated Population 

Size 

Sampling 

Technique 

Number of 

Questionnaires 

Beere High Systematic random 120 

Oja-Oba Moderate Systematic random 100 

Mokola Moderate Systematic random 90 

Oke-Ado Lower Systematic random 90 

Total — — 400 

Source: Field Survey, 2025 

4.1 Results 

Table 2: Demographic Characteristics of Respondents 

Variable Beere 

(100) 

Oja-Oba 

(100) 

Mokola 

(100) 

Oke-Ado 

(100) 

Total (400) 

Sex 
     

Male 42 (42.0%) 67(67.0%) 38 (38.0%) 39 (39.0%) 186 (46.5%) 

Female 58 (58.0%) 33 (33.0%) 62 (62.0%) 61 (61.0%) 214 (53.5%) 

Age   
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18–25 19 (19.0%) 15 (15.0%) 35 (35.0%) 20 (20.0%) 89 (22.3%) 

26–35 28 (28.0%) 41 (41.0%) 22 (22.0%) 27 (27.0%) 118 (29.5%) 

36–45 25 (25.0%) 23 (23.0%) 27 (27.0%) 21 (21.0%) 96 (24.0%) 

46 and above 28 (28.0%) 21 (21.0%) 16 (16.0%) 32 (32.0%) 97 (24.3%) 

Marital Status 
     

Single 35 (35.0%) 49 (49.0%) 28 (28.0%) 36 (36.0%) 148 (37.0%) 

Married 40 (40.0%) 36 (36.0%) 48 (48.0%) 35 (35.0%) 159 (39.8%) 

Divorced 8 (8.0%) 6 (6.0%) 10 (10.0%) 7 (7.0%) 31 (7.8%) 

Widowed 17 (17.0%) 9 (9.0%) 14 (14.0%) 22 (22.0%) 62 (15.5%) 

Level of 

Education 

     

No Formal 

Education 

16 (16.0%) 10 (10.0%) 5 (5.0%) 7 (7.0%) 38 (9.5%) 

Primary 11 (11.0%) 13 (13.0%) 9 (9.0%) 8 (8.0%) 41 (10.3%) 

Secondary 45 (45.0%) 28 (28.0%) 36 (36.0%) 32 (32.0%) 141 (35.3%) 

Tertiary 28 (28.0%) 49 (49.0%) 50 (50.0%) 53 (53.0%) 180 (45.0%) 

Occupation 
     

Unemployed 31 (31.0%) 17 (17.0%) 22 (22.0%) 21 (21.0%) 91 (22.8%) 

Self-employed 20 (20.0%) 30 (30.0%) 25 (25.0%) 19 (19.0%) 94 (23.5%) 

Public Sector 26 (26.0%) 39 (39.0%) 33 (33.0%) 25 (25.0%) 123 (30.8%) 

Private Sector 12 (12.0%) 8 (8.0%) 14 (14.0%) 27 (27.0%) 61 (15.3%) 

Student 11 (11.0%) 6 (6.0%) 6 (6.0%) 8 (8.0%) 31 (7.8%) 

Monthly 

Income 

     

Below 

₦30,000 

51 (51.0%) 33 (33.0%) 28 (28.0%) 48 (48.0%) 160 (40.0%) 

₦30,000–

₦59,999 

21 (21.0%) 38 (38.0%) 26 (26.0%) 19 (19.0%) 104 (26.0%) 

₦60,000–

₦89,999 

18 (18.0%) 17 (17.0%) 34 (34.0%) 16 (16.0%) 85 (21.3%) 

₦90,000 and 

above 

10 (10.0%) 12 (12.0%) 12 (12.0%) 17 (17.0%) 51 (12.8%) 

Source: Field Survey, 2025 

Table 2 presented the demographic characteristics of respondent. Out of the 400 respondents 

surveyed across the four communities, there was a slightly higher proportion of females than 
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males. 186 respondents were male, representing 46.5% of the population, while 214 

respondents were female, making up 53.5%. Beere had 42 males and 58 females, Oja-Oba had 

67 males and 33 females, Mokola had 38 males and 62 females, and Oke-Ado comprised 39 

males and 61 females. 

When examining the age distribution, the largest group of respondents fell within the 26–35 

years age range, accounting for 29.5% of the total population. Within this group, Beere had 28 

respondents, Oja-Oba had 41, Mokola recorded 22, and Oke-Ado had 27. The 18–25 years age 

group constituted 22.3% of the respondents, with 19 from Beere, 15 from Oja-Oba, 35 from 

Mokola, and 20 from Oke-Ado. Meanwhile, 24% of the respondents were aged 36–45 years, 

including 25 from Beere, 23 from Oja-Oba, 27 from Mokola, and 21 from Oke-Ado. 24.3% of 

the respondents were 46 years and above, distributed as 28 from Beere, 21 from Oja-Oba, 16 

from Mokola, and 32 from Oke-Ado. 

Marital status data revealed that 37% of the respondents were single, with Beere contributing 

35, Oja-Oba 49, Mokola 28, and Oke-Ado 36 individuals. Married respondents made up 39.8% 

of the total, with 40 from Beere, 36 from Oja-Oba, 48 from Mokola, and 35 from Oke-Ado. 

Furthermore, divorced individuals represented 7.8% of the population, including 8 from Beere, 

6 from Oja-Oba, 10 from Mokola, and 7 from Oke-Ado. Lastly, widowed respondents 

accounted for 15.5%, distributed as 17 from Beere, 9 from Oja-Oba, 14 from Mokola, and 22 

from Oke-Ado. 

Educational attainment was another critical demographic factor. Respondents with tertiary 

education formed the largest group at 45%, with Beere recording 28, Oja-Oba 49, Mokola 50, 

and Oke-Ado 53. Secondary education was the next most common level, representing 35.3% 

of the respondents. These included 45 individuals from Beere, 28 from Oja-Oba, 36 from 

Mokola, and 32 from Oke-Ado. Primary education accounted for 10.3% of the total, distributed 

as 11 from Beere, 13 from Oja-Oba, 9 from Mokola, and 8 from Oke-Ado. Finally, 9.5% of 

the respondents had no formal education, with 16 from Beere, 10 from Oja-Oba, 5 from 

Mokola, and 7 from Oke-Ado. 

In terms of occupation, public sector workers represented the largest segment at 30.8%, 

comprising 26 respondents from Beere, 39 from Oja-Oba, 33 from Mokola, and 25 from Oke-

Ado. Self-employed individuals followed, accounting for 23.5% of the total. These included 

20 from Beere, 30 from Oja-Oba, 25 from Mokola, and 19 from Oke-Ado. Unemployed 

respondents made up 22.8%, with 31 from Beere, 17 from Oja-Oba, 22 from Mokola, and 21 

from Oke-Ado. Private sector workers constituted 15.3%, including 12 from Beere, 8 from 

Oja-Oba, 14 from Mokola, and 27 from Oke-Ado. Students were the smallest group, 

representing 7.8%, with 11 from Beere, 6 from Oja-Oba, 6 from Mokola, and 8 from Oke-Ado. 

Regarding monthly income, 40% of respondents earned below ₦30,000, comprising 51 from 

Beere, 33 from Oja-Oba, 28 from Mokola, and 48 from Oke-Ado. Those earning between 

₦30,000 and ₦59,999 accounted for 26%, including 21 from Beere, 38 from Oja-Oba, 26 from 

Mokola, and 19 from Oke-Ado. Respondents earning between ₦60,000 and ₦89,999 

represented 21.3%, with 18 from Beere, 17 from Oja-Oba, 34 from Mokola, and 16 from Oke-

Ado. Finally, 12.8% of the respondents earned ₦90,000 and above, distributed as 10 from 

Beere, 12 from Oja-Oba, 12 from Mokola, and 17 from Oke-Ado. 

Table 3: Access to Clean Water 

 Question Response Beere Oja-

Oba 

Mokola Oke-

Ado 

Total 
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1 I have easy access to 

clean and safe drinking 

water. 

Strongly 

Disagreed 

30 25 12 10 77 

 
 

Disagreed 45 40 39 33 157 

 
 

Agreed 15 20 28 38 101 

 
 

Strongly 

Agreed 

10 15 21 19 65 

 
 

Total 100 100 100 100 400 

2 Water supply in my 

community is regular and 

reliable. 

Strongly 

Disagreed 

38 32 26 21 117 

 
 

Disagreed 45 43 35 31 154 

 
 

Agreed 10 15 24 33 82 

 
 

Strongly 

Agreed 

7 10 15 15 47 

 
 

Total 100 100 100 100 400 

3 Adequate public water 

facilities are available. 

Strongly 

Disagreed 

40 35 29 24 128 

 
 

Disagreed 39 42 31 35 147 

 
 

Agreed 11 16 28 32 87 

 
 

Strongly 

Agreed 

10 7 12 9 38 

 
 

Total 100 100 100 100 400 

4 Water quality is safe 

without treatment. 

Strongly 

Disagreed 

36 30 28 22 116 

 
 

Disagreed 33 40 36 32 141 

 
 

Agreed 22 18 22 32 94 

 
 

Strongly 

Agreed 

9 12 14 14 49 

 
 

Total 100 100 100 100 400 

5 I experience frequent 

waterborne diseases. 

Strongly 

Disagreed 

25 22 20 15 82 

 
 

Disagreed 40 43 35 38 156 

 
 

Agreed 26 28 30 32 116 

 
 

Strongly 

Agreed 

9 7 15 15 46 

 
 

Total 100 100 100 100 400 

Source: Field Survey, 2025 

In the results presented in Table 3, access to clean water was a common challenge across the 

four communities of Beere, Oja-Oba, Mokola, and Oke-Ado, with Beere and Oja-Oba showing 

the most significant dissatisfaction. In Beere, a majority of respondents strongly disagreed or 

disagreed with statements on easy access to safe drinking water, the reliability of the water 

supply, and the availability of adequate public water facilities. Similarly, Oja-Oba faced 

widespread concerns about water quality, with many respondents disagreeing that their water 

was safe without treatment. Mokola's responses were more balanced, with some respondents 

indicating satisfaction, although issues such as inadequate water facilities and unsafe water 

persisted. Oke-Ado showed relatively better access and quality, with a greater proportion of 

respondents agreeing that water supply was reliable and water quality was acceptable, though 

some concerns about infrastructure and waterborne diseases remained. 
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Despite varying levels of satisfaction, all communities expressed significant concerns 

regarding the adequacy of public water facilities and the safety of drinking water without 

treatment. The issue of waterborne diseases was less prevalent, but still a concern for some 

respondents, especially in Beere and Oja-Oba. Oke-Ado showed slightly better conditions 

compared to the other three communities, all respondents highlighted critical areas for 

improvement in water access, quality, and infrastructure. 

Table 4: Access to Healthcare  

S/N Question Response Beere Oja-

Oba 

Mokola Oke-

Ado 

Total 

1 There is a health facility 

within walking distance 

from my home. 

Strongly 

Disagreed 

18 29 24 23 94 

 
 

Disagreed 35 41 44 52 172 

 
 

Agreed 42 27 25 14 108 

 
 

Strongly 

Agreed 

5 3 7 11 26 

 
 

Total 100 100 100 100 400 

2  I am able to afford 

healthcare services when 

needed. 

Strongly 

Disagreed 

27 33 29 37 126 

 
 

Disagreed 38 45 33 28 144 

 
 

Agreed 25 19 21 17 82 

 
 

Strongly 

Agreed 

10 3 17 18 48 

 
 

Total 100 100 100 100 400 

3 The healthcare services in 

my area are of good quality. 

Strongly 

Disagreed 

41 47 39 32 159 

 
 

Disagreed 32 34 41 47 154 

 
 

Agreed 15 9 13 15 52 

 
 

Strongly 

Agreed 

12 10 7 6 35 

 
 

Total 100 100 100 100 400 

4 Healthcare facilities in my 

area are well-equipped to 

handle emergencies. 

Strongly 

Disagreed 

31 26 30 24 111 

 
 

Disagreed 39 41 46 39 165 

 
 

Agreed 20 21 17 22 80 

 
 

Strongly 

Agreed 

10 12 7 15 44 

 
 

Total 100 100 100 100 400 

5 The government provides 

adequate healthcare 

services in my community. 

Strongly 

Disagreed 

44 52 36 34 166 

 
 

Disagreed 31 28 38 42 139 

 
 

Agreed 18 10 17 16 61 

 
 

Strongly 

Agreed 

7 10 9 8 34 

 
 

Total 100 100 100 100 400 

Source: Field Survey, 2025 
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In Table 4, access to healthcare services across Beere, Oja-Oba, Mokola, and Oke-Ado reveals 

significant challenges. In Beere and Oja-Oba, respondents expressed widespread 

dissatisfaction with the proximity and affordability of healthcare facilities, as well as concerns 

over the quality of healthcare services. Many respondents from both communities also 

disagreed that their healthcare facilities were well-equipped to handle emergencies. Mokola 

respondents also expressed dissatisfaction, particularly about emergency care facilities, but 

there was some balance in the responses regarding the quality of healthcare services. Oke-Ado 

showed relatively more positive feedback, especially regarding the accessibility of healthcare 

services and government-provided healthcare, though concerns about affordability and 

emergency care persisted. 

Across all communities, there was a general sentiment of dissatisfaction with the affordability 

of healthcare services, with many respondents indicating that they could not afford services 

when needed. The quality of healthcare services was also a concern, with many respondents 

strongly disagreeing or disagreeing with statements about the adequacy of healthcare facilities 

and their ability to handle emergencies. While Oke-Ado reported relatively better access and 

satisfaction, significant challenges remain in all communities regarding healthcare 

accessibility, affordability, and quality, suggesting a need for improvements in these areas to 

meet the needs of the residents. 

Table 5: Poverty Status 

S/N Question Response Beere Oja-

Oba 

Mokola Oke-

Ado 

Total 

1 The majority of people in 

my community live below 

the poverty line. 

Strongly 

Disagreed 

7 12 17 9 45 

 
 

Disagreed 25 30 38 45 138 

 
 

Agreed 44 41 31 29 145 

 
 

Strongly 

Agreed 

24 17 14 17 72 

 
 

Total 100 100 100 100 400 

2 There is a lack of 

government support for 

the poor in my community. 

Strongly 

Disagreed 

9 6 11 12 38 

 
 

Disagreed 33 37 32 41 143 

 
 

Agreed 42 44 39 28 153 

 
 

Strongly 

Agreed 

16 13 18 19 66 

 
 

Total 100 100 100 100 400 

3 Many people in my 

community struggle to 

meet basic needs such as 

food and shelter. 

Strongly 

Disagreed 

17 14 22 11 64 

 
 

Disagreed 41 39 45 42 167 

 
 

Agreed 29 30 21 27 107 

 
 

Strongly 

Agreed 

13 17 12 20 62 

 
 

Total 100 100 100 100 400 

4 Poverty in my community 

is caused by limited access 

Strongly 

Disagreed 

11 4 8 7 30 
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to employment 

opportunities. 

 
 

Disagreed 25 29 35 38 127 

 
 

Agreed 42 45 43 35 165 

 
 

Strongly 

Agreed 

22 22 14 20 78 

 
 

Total 100 100 100 100 400 

5 The lack of access to clean 

water and sanitation 

contributes to poverty in 

my community. 

Strongly 

Disagreed 

16 10 19 8 53 

 
 

Disagreed 27 31 42 49 149 

 
 

Agreed 38 37 30 28 133 

 
 

Strongly 

Agreed 

19 22 9 15 65 

 
 

Total 100 100 100 100 400 

Source: Field Survey, 2025 

In the result presented in table 5, the majority of respondents across the four slum communities, 

including Beere, Oja-Oba, Mokola, and Oke-Ado, acknowledged the widespread poverty in 

their areas. Many agreed that a significant portion of the population lived below the poverty 

line, with Beere and Oja-Oba showing the highest levels of agreement. A large number of 

respondents also identified the lack of government support and limited access to employment 

opportunities as primary causes of poverty. Additionally, many residents pointed out the lack 

of access to clean water and sanitation as contributing factors to their poverty. 

However, when it came to the struggle to meet basic needs such as food and shelter, responses 

varied, with less consensus among the communities. Beere and Oja-Oba had higher levels of 

agreement on the poverty-related challenges compared to Mokola and Oke-Ado, which 

indicated some differences in experiences and perceptions of deprivation. The results suggested 

a recognition of systemic issues driving poverty in these communities, emphasizing the need 

for targeted interventions addressing both employment and basic service access. 

Table 6: Environmental Degradation  

S/N Question Response Beere Oja-

Oba 

Mokola Oke-

Ado 

Total 

1 My community experiences 

frequent environmental 

pollution. 

Strongly 

Disagreed 

13 23 17 15 68 

 
 

Disagreed 37 34 41 48 160 

 
 

Agreed 34 32 32 30 128 

 
 

Strongly 

Agreed 

16 11 10 7 44 

 
 

Total 100 100 100 100 400 

2 Waste management practices 

in my community contribute 

to environmental 

degradation. 

Strongly 

Disagreed 

9 7 5 6 27 

 
 

Disagreed 35 31 41 46 153 

 
 

Agreed 37 42 48 32 159 
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Strongly 

Agreed 

19 20 6 16 61 

 
 

Total 100 100 100 100 400 

3 Industrial activities in my 

community have caused 

environmental degradation. 

Strongly 

Disagreed 

7 14 9 6 36 

 
 

Disagreed 29 33 41 42 145 

 
 

Agreed 44 45 34 38 161 

 
 

Strongly 

Agreed 

20 8 16 14 58 

 
 

Total 100 100 100 100 400 

4 I feel that environmental 

degradation negatively 

impacts my quality of life. 

Strongly 

Disagreed 

9 7 6 9 31 

 
 

Disagreed 31 33 39 38 141 

 
 

Agreed 47 43 37 36 163 

 
 

Strongly 

Agreed 

13 17 18 17 65 

 
 

Total 100 100 100 100 400 

5 There are sufficient 

government policies in place 

to address environmental 

degradation in my area. 

Strongly 

Disagreed 

34 25 38 26 123 

 
 

Disagreed 41 39 34 37 151 

 
 

Agreed 19 28 18 28 93 

 
 

Strongly 

Agreed 

6 8 10 9 33 

 
 

Total 100 100 100 100 400 

Source: Field Survey, 2025 

In the result presented in table 6, environmental pollution was a significant concern across the 

four slum communities, with respondents in Beere, Oja-Oba, Mokola, and Oke-Ado agreeing 

that their communities experienced frequent environmental pollution. While the majority 

agreed, the extent of agreement varied, with Beere and Mokola showing higher levels of 

concern. Furthermore, waste management practices were also seen as a contributing factor to 

environmental degradation, particularly in Oja-Oba and Mokola, where many respondents 

acknowledged inadequate waste management systems. Industrial activities, particularly in 

Beere and Oja-Oba, were perceived to be a major cause of environmental degradation, further 

emphasizing the pressing need for proper waste management and regulation of industrial 

activities. 

On the impact of environmental degradation on their quality of life, the majority of respondents 

across all communities acknowledged the negative effects it had on their daily living 

conditions. However, despite these concerns, many respondents felt that government policies 

addressing environmental degradation were insufficient or ineffective. The highest levels of 

dissatisfaction were observed in Beere and Oja-Oba, where respondents largely disagreed with 

the notion that sufficient government policies were in place. These findings indicate that while 

there is widespread awareness of environmental degradation, there is also a strong sentiment 

that more effective policies and actions are needed to address the issue. 

Table 7: Educational Opportunities  
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S/N Question Response Beere Oja-

Oba 

Mokola Oke-

Ado 

Total 

1 There are sufficient 

educational institutions (e.g., 

schools) in my community. 

Strongly 

Disagreed 

18 20 22 19 79 

 
 

Disagreed 42 41 36 45 164 

 
 

Agreed 28 25 32 27 112 

 
 

Strongly 

Agreed 

12 14 10 9 45 

 
 

Total 100 100 100 100 400 

2 The quality of education 

provided in my community is 

satisfactory. 

Strongly 

Disagreed 

24 20 18 22 84 

 
 

Disagreed 37 42 39 40 158 

 
 

Agreed 29 28 32 30 119 

 
 

Strongly 

Agreed 

10 10 11 8 39 

 
 

Total 100 100 100 100 400 

3 There are enough qualified 

teachers in the schools in my 

community. 

Strongly 

Disagreed 

15 12 18 21 66 

 
 

Disagreed 34 32 31 36 133 

 
 

Agreed 38 40 33 32 143 

 
 

Strongly 

Agreed 

13 16 18 11 58 

 
 

Total 100 100 100 100 400 

4 I feel that education is a key 

factor in reducing poverty in 

my community. 

Strongly 

Disagreed 

20 18 21 22 81 

 
 

Disagreed 32 35 37 34 138 

 
 

Agreed 30 28 28 31 117 

 
 

Strongly 

Agreed 

18 19 14 13 64 

 
 

Total 100 100 100 100 400 

5 There are programs that 

support the education of 

marginalized groups (e.g., 

girls, disabled). 

Strongly 

Disagreed 

22 20 19 21 82 

 
 

Disagreed 38 40 41 39 158 

 
 

Agreed 30 27 30 32 119 

 
 

Strongly 

Agreed 

10 13 10 8 41 

 
 

Total 100 100 100 100 400 

Source: Field Survey, 2025 

In the result presented in table 7, the respondents from the four communities of Beere, Oja-

Oba, Mokola, and Oke-Ado generally expressed concerns about the availability and quality of 

education in their areas. Many disagreed with the statement that there were sufficient 

educational institutions in their communities, with Beere and Oja-Oba showing the highest 

levels of dissatisfaction. A significant proportion also disagreed that the quality of education 



FEDMCON 2025 | Proceedings of the FEDM Journal of Sustainable Design and 

Management | Page 85 

was satisfactory, indicating that while schools are present, the resources and quality of 

education may not meet expectations. Similarly, when it came to the availability of qualified 

teachers, many respondents were not satisfied, particularly in Oja-Oba and Mokola. Despite 

some respondents agreeing that education could play a key role in reducing poverty, there was 

also a recognition that educational support programs for marginalized groups, such as girls and 

the disabled, were insufficient. 

The data also showed that the respondents were divided on the effectiveness of programs 

supporting marginalized groups, with a large portion disagreeing that such programs were 

sufficient in their communities. The responses indicated that although education was viewed 

as a crucial factor in poverty reduction, there were widespread concerns about the adequacy of 

education infrastructure, teacher qualifications, and specialized programs for vulnerable 

populations. The findings suggest a need for more investment in educational facilities, teacher 

training, and inclusive education programs to address the challenges faced by the communities. 

Table 8: Employment Opportunities  

S/N Question Response Beere Oja-

Oba 

Mokola Oke-

Ado 

Total 

1 There are enough job 

opportunities available for 

young people in my 

community. 

Strongly 

Disagreed 

21 19 23 28 91 

 
 

Disagreed 35 36 32 33 136 

 
 

Agreed 27 30 29 26 112 

 
 

Strongly 

Agreed 

17 15 16 13 61 

 
 

Total 100 100 100 100 400 

2 I have access to employment 

opportunities that match my 

skills and qualifications. 

Strongly 

Disagreed 

28 25 24 26 103 

 
 

Disagreed 40 38 35 41 154 

 
 

Agreed 22 26 27 20 95 

 
 

Strongly 

Agreed 

10 11 14 13 48 

 
 

Total 100 100 100 100 400 

3 The government has 

programs that create jobs in 

my community. 

Strongly 

Disagreed 

18 22 21 20 81 

 
 

Disagreed 33 34 36 38 141 

 
 

Agreed 35 32 30 31 128 

 
 

Strongly 

Agreed 

14 12 13 11 50 

 
 

Total 100 100 100 100 400 

4 Unemployment is a 

significant issue in my 

community. 

Strongly 

Disagreed 

14 10 13 15 52 

 
 

Disagreed 21 28 25 24 98 

 
 

Agreed 44 42 38 39 163 

 
 

Strongly 

Agreed 

21 20 24 22 87 
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Total 100 100 100 100 400 

5 Vocational and skill 

development programs are 

available to help people find 

employment. 

Strongly 

Disagreed 

17 15 19 20 71 

 
 

Disagreed 36 38 40 42 156 

 
 

Agreed 31 30 28 29 118 

 
 

Strongly 

Agreed 

16 17 13 9 55 

 
 

Total 100 100 100 100 400 

Source: Field Survey, 2025 

In the result, the responses from the communities of Beere, Oja-Oba, Mokola, and Oke-Ado 

indicate significant challenges related to unemployment and job opportunities, which are major 

contributors to the socio-economic struggles within these slums in Ibadan. A considerable 

number of respondents across these areas expressed dissatisfaction with the availability of job 

opportunities for young people, with Oke-Ado, in particular, showing high levels of 

dissatisfaction. Many also reported a disconnect between their qualifications and the 

employment opportunities available to them, highlighting a mismatch between the workforce 

and job market needs. This lack of alignment in job availability and skills is a critical issue in 

these communities, exacerbating the poverty and marginalization already prevalent in the 

region. 

Furthermore, while some respondents acknowledged the existence of government programs 

aimed at job creation and skill development, many felt that these programs were inadequate or 

ineffective in addressing the unemployment crisis. The responses suggest that while vocational 

training and skill development initiatives were available, they were not sufficient to combat the 

widespread unemployment in the slums. Many individuals in these communities strongly 

agreed that unemployment was a significant issue, reflecting the need for more comprehensive 

and accessible employment programs that can provide the necessary support to reduce the high 

levels of joblessness and improve the living conditions in Ibadan’s slums. 

4.2 Discussion of Findings, Conclusion, and Recommendation 

The findings of this study reveal important insights into the socio-economic and environmental 

conditions shaping urban sustainability in selected slum communities of Ibadan. The 

demographic profile of respondents indicates a slightly higher representation of females than 

males, suggesting that women constitute a significant proportion of residents in informal 

settlements. This pattern reflects broader urban poverty dynamics in Nigeria, where women are 

often disproportionately exposed to housing insecurity, informal livelihoods, and limited 

access to urban services (Citaristi, 2022; Nchor, 2023). The dominance of respondents within 

the economically active age bracket further suggests that slum communities are not merely 

spaces of dependency but are largely inhabited by potentially productive individuals 

constrained by structural and institutional barriers within the urban system (Abdulkareem et 

al., 2023). 

Despite the relatively high proportion of respondents with secondary and tertiary education, 

the study reveals persistently low-income levels and high unemployment rates across the 

communities. This finding aligns with recent studies which argue that educational attainment 

alone does not guarantee improved economic outcomes in poorly serviced urban environments 

(Ezeudu & Tukur, 2024; Edwards-Fapohunda & Adediji, 2024). However, this study extends 
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existing knowledge by demonstrating a pronounced disconnect between education and 

livelihood opportunities within slum contexts in Ibadan, indicating a structural mismatch 

between skills acquisition and the urban labor market. This challenges the assumption that 

human capital development alone can resolve urban poverty without complementary economic 

and infrastructural reforms (Canton, 2021). 

Access to clean and reliable water emerged as a major concern across all four communities, 

with Beere and Oja-Oba exhibiting the most severe challenges. Although Oke-Ado showed 

relatively better conditions, no community could be considered adequately serviced. These 

findings are consistent with recent research identifying water insecurity as a defining 

characteristic of slum environments in Nigerian cities (Ogunbode et al., 2024; Ogaro et al. 

2024). What distinguishes this study is its comparative  

Healthcare accessibility and affordability were also found to be inadequate across all 

communities. Respondents consistently expressed dissatisfaction with the cost, quality, and 

emergency preparedness of healthcare facilities, reinforcing recent findings that slum residents 

face both physical and financial barriers to healthcare access (Friesen et al., 2025)). While Oke-

Ado showed relatively better access, affordability remained a universal challenge. This study 

contributes new insight by highlighting that emergency healthcare capacity is perceived as 

weak across all communities, suggesting a systemic failure in urban health planning that goes 

beyond facility distribution to include service quality and responsiveness. 

Poverty was widely acknowledged as a pervasive condition in all four communities, driven by 

unemployment, insufficient government support, and limited access to basic services. These 

findings align with contemporary literature that frames slum poverty as multidimensional and 

structurally induced rather than the result of individual shortcomings (Khan et al., 2023). 

However, this study reveals notable intra-city perspective, which reveals variations in service 

provision even among slum communities within the same metropolis. This suggests that slums 

should not be treated as homogenous entities in urban policy design, as localized spatial and 

governance factors significantly shape access to basic services (Khan et al., 2023). Variations 

in the depth of poverty experiences, with Beere and Oja-Oba exhibiting more acute deprivation 

than Mokola and Oke-Ado. This nuanced understanding adds to current knowledge by 

demonstrating that poverty intensity varies within slum settlements, underscoring the need for 

differentiated policy interventions rather than uniform poverty alleviation strategies. 

Environmental degradation emerged as another critical challenge, with respondents across all 

communities reporting frequent pollution and inadequate waste management practices. 

Industrial activities were perceived as significant contributors, particularly in Beere and Oja-

Oba. These findings corroborate recent studies linking environmental degradation in slums to 

weak regulatory enforcement, poor waste governance, and rapid urban expansion (Eneh, 2021). 

A notable contribution of this study is the strong perception among residents that existing 

government policies are ineffective. This reflects a growing gap between public awareness of 

environmental risks and confidence in state-led solutions, suggesting that sustainability 

policies may be failing at the implementation level rather than in formulation. 

Education was widely regarded as a key pathway out of poverty, yet respondents expressed 

dissatisfaction with the quality of education, availability of qualified teachers, and support for 

marginalized groups such as girls and persons with disabilities. This finding supports recent 

research questioning the capacity of slum-based educational infrastructure to facilitate social 

mobility (Vundi, 2023). The study further contributes by highlighting perceived inadequacies 

in inclusive education programs, indicating that educational inequality persists even within 

marginalized urban populations and requires targeted, equity-driven interventions. 
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Unemployment and limited job opportunities were identified as major contributors to socio-

economic vulnerability in the communities studied. Respondents frequently reported a 

mismatch between their qualifications and available employment opportunities, reinforcing 

arguments in recent literature regarding urban labor market exclusion and informalization 

(Baravelli, 2025; Chen et al., 2023). Although some government employment and skill-

development programs were acknowledged, they were largely perceived as insufficient or 

ineffective. This finding adds new empirical evidence that existing employment interventions 

may lack alignment with local economic realities, thereby limiting their impact on reducing 

unemployment and poverty in slum areas. 

Overall, the findings demonstrate that urban sustainability challenges in Ibadan’s slum 

communities are deeply interconnected, with deficits in water, healthcare, education, 

employment, and environmental governance reinforcing one another. While previous studies 

have often examined these issues separately, this study advances current knowledge by 

empirically illustrating their combined and mutually reinforcing effects within a single urban 

context. The evidence emphasizes on the need for integrated, context-specific approaches to 

urban sustainability that move beyond fragmented sectoral interventions (Morandell et al., 

2025; Webb et al., 2023). 

5.0 Conclusion 

This research reveals that healthcare access, poverty, environmental degradation, educational 

opportunities, and employment remain significant challenges in the communities of Beere, Oja-

Oba, Mokola, and Oke-Ado. Poor healthcare services, high poverty levels, inadequate waste 

management, and environmental pollution contribute to the overall socio-economic 

difficulties. The education system is underdeveloped, with limited opportunities for 

marginalized groups, while employment prospects, especially for the youth, are also scarce. 

Addressing these issues requires a multi-faceted approach, including improved healthcare 

infrastructure, poverty alleviation programs, stronger environmental policies, better 

educational resources, and enhanced employment opportunities. Collaborative efforts from 

both the government and private sector are crucial in fostering sustainable development in these 

communities. 

5.1 Recommendations 

1. The government should prioritize the improvement of healthcare facilities and increase 

access to medical services in the communities. 

2. Poverty alleviation programs should be implemented, focusing on empowering 

marginalized groups through skills training and microfinance. 

3. Environmental policies need to be enforced to address pollution and waste management 

issues, ensuring a cleaner and healthier environment. 

4. Investment in education infrastructure and programs should be a priority, with a focus 

on increasing access to quality education for all, especially the underprivileged. 

5. Creating job opportunities, particularly for the youth, through entrepreneurship 

programs and vocational training would help reduce unemployment rates. 

6. There should be increased collaboration between the government, private sector, and 

non-governmental organizations to provide sustainable solutions. 
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7. Public awareness campaigns about health, sanitation, and environmental conservation 

should be launched to educate the community. 

8. A comprehensive social safety net program should be developed to support vulnerable 

populations, including the elderly and people with disabilities. 

9. Policy reforms should focus on improving governance and ensuring accountability in 

the implementation of development projects. 

5.2 Implications for Policy, Practice, and the Field 

Overall, the findings demonstrate that urban sustainability challenges in Ibadan’s slums are 

interconnected and mutually reinforcing, rather than isolated issues. While past studies have 

examined these problems individually, this study contributes new knowledge by empirically 

demonstrating how deficits in water, healthcare, education, employment, and environmental 

governance collectively shape urban vulnerability. 

For policy, the findings suggest the need for integrated, community-specific urban 

interventions rather than uniform citywide policies. For practice, they highlight the importance 

of participatory planning that incorporates residents lived experiences. For the academic field, 

this study advances the discourse by providing comparative intra-city evidence that challenges 

the homogenization of slum conditions in urban sustainability research. 
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Abstract. Developing an enduring and sustainable data management infrastructure for physical planning 

in Nigeria is critical to addressing the numerous problems posed by uncontrolled urbanization, rapid 

population growth and environmental degradation. The thrust of this paper focuses on the key elements 

that are important for the creation of a robust and efficient data management infrastructure systems that 

are data-driven, which aid in making informed decisions in physical planning. The proposed data 

infrastructure embraced National Spatial Data Infrastructure (NSDI) as the bedrock that ensures the 

integration of geographic information systems, data mining, knowledge discovery and advanced data 

analytics, which forms the enabling environment for data collection, storage, analysis of spatial and aspatial 

data, and visualization. The establishment of NSDI will enable unified data management framework, 

standardized data format, interoperable systems and a centralized data repository that is accessible to 

various stakeholders, including government agencies, city planners, and related researchers. Capacity 

building through training and technical skill education of planners and policy formulators will add value 

to the successful implementation and utilization of the data management infrastructure systems. 

Nonetheless, the awareness of Common Data Environments (CDE), International Standard Organization 

(ISO) protocol, advanced information and communication and groupware technologies are crucial for data 

management infrastructure for physical development planning in Nigeria.  

Keywords: NSDI, Knowledge Discovery, Common Data Environments, International Standard 

Organizations. 

 

1.0 Introduction 

In recent times, electronic data have become pervasive, particularly geospatial, socio-

economic, project, and task-related datasets that underpin data management infrastructures for 

physical development planning in Nigeria (Olowookere & Ayeni, 2023; Al-Yadumi, 2021). 

This development draws attention to the critical importance of data quality in supporting 

physical development planning and other governmental applications. Across the globe, data 

quality is recognized as a key performance issue influencing the effectiveness of physical 

development planning processes, and it remains a major challenge in the design and 

implementation of data management infrastructures. 

This relates to specialized systems and processes that enable the processing, manipulation, and 

analysis of geospatial and socio-economic data underpinning spatial planning, urban 

development, infrastructure projects, and land-use management (Batty, 2021; Boland et al., 

2021). 

 This infrastructure is crucial for effective and sustainable planning, decision making, and 

implementation of projects aimed at improving spatial planning. However, Soyinka (2023), 

drawing on Majone’s (2002) definition, adopts an integrated perspective that combines both 
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data-oriented and user-oriented objectives. From this viewpoint, an infrastructure for spatial 

information comprises metadata, spatial datasets, spatial data services, network services and 

technologies, as well as agreements governing data sharing, access, and use. It also includes 

coordination and monitoring mechanisms and processes established, operated, or made 

available in line with the INSPIRE Directive, with the aim of supporting policy formulation 

for activities and policies that may directly or indirectly affect the environment. 

Kolade, Hanien and Beinisch (2023) and Ponjavic et al. (2019) argue that the growing online 

availability and accessibility of geodata and various electronic data types to both expert and 

non-expert users has transformed the context in which geospatial and electronic data are 

generated, accessed, and applied, especially in physical development planning. 

In this digital era, communication technology has become the backbone for physical planning 

applications as it provides a channel for applications to transfer data seamlessly. To this extent, 

Nigeria no doubt is facing a pragmatic herculean task of having appropriate data management 

infrastructure for physical development planning.  

2.0 Assessment of Current Infrastructure 

The term “infrastructure “brings to mind public facilities such as telecommunication, roads, 

railway lines, electric lines, airports, geodetic control framework and the likes for the access of 

data management infrastructure in relation to physical development planning. Therefore, data 

management infrastructure centres on spatial information infrastructure which is an 

institutional concept that has been advanced to respond to the various needs regarding spatially 

referenced information with respect to various problems relating to physical development 

planning. The ability of government to make information available in the form of raw data to 

citizens, scientists, stakeholders, and the governmental agencies in the area of physical 

planning as at when needed is important and obviously a constitutional role of any responsive 

and sensitive government. Digital infrastructure unquestionably provides the foundational 

framework upon which physical development can be effectively promoted and sustained 

(Geertman & Stillwell, 2020). Through the National Geospatial Data Infrastructure (NGDI), 

digital infrastructure plays a vital role in development planning by improving the performance 

and integration of key sectors such as education, healthcare, commerce, and governance 

(Deren, 2016). The critical goals of NGDI according to (ADBG, 2020) are: 

To improve quality, and reduce costs related to spatial information; 

Reduced duplication of efforts among agencies; 

Increase the benefit of using available data; and 

Establish key partners with local governments, states, academia, and the private sector to 

increase data availability. 

The Importance of NGDI 

Despite the establishment of NGDI in Nigeria, the value of its existence is yet to be appreciated 

among the stakeholders both internally and externally. Though the NGDI Bill has been passed 

by the Senate, there are still problems with the policy implementation. The basic infrastructure 

to make NGDI effective and enduring with respect to land related activities are poorly 

maintained if at all they are in existence. Besides, the role of NGDI is not pronounced compared 

to the advanced world such as the United States of America and Europe generally. NGDI 

obviously provides a solid base of practices and foster symbiotic relationships among geodata 

producers and users that facilitate data sharing and use with regards to land related activities. 
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The land-related activities focus on networks, survey coordinates, waterways, and railway 

networks, electricity supply, communication facilities, farming, fishing, tourism, forestry, 

transport, just to mention a few. The roles of NGDI with respect to land related activities are 

(AFC 2024; Ali and Imran, 2021).: Provision of necessary framework for mapping and 

environment monitoring; 

Reduction in the risk of loss of life, cargo and other properties and environmental damages in 

the ocean, sea and rivers; 

• Provision of the necessary framework for improved response to marine spills of oil and 

hazardous wastes; 

• Provision of the necessary support for the use of space-based techniques; 

• Provision the necessary solid foundation upon which more detailed and/or sophisticated 

datasets and related applications are used; 

• Functions as the basic building blocks upon which all other applications are dependent; 

• They are of critical importance in the design and delivery of essential public services 

and benefits; 

• They are of critical importance in facilitating national innovation and economic 

opportunities; 

• Their availability and accessibility assist in avoiding duplication of efforts by different 

organizations / Agencies and end users in providing the same datasets; 

• Provision of the necessary standards for integration of another similar network  

3.0 Stakeholders Engagement in developing data management Infrastructure 

As noted by Shahat and Elragal (2021), urban problems are highly interconnected and 

collectively form what is described as a “mess.” Once such a complex set of interrelated 

challenges emerges, it necessitates the engagement of multiple stakeholders to develop 

sustainable and long-term solutions. This collaborative approach is commonly referred to as 

inclusiveness in contemporary planning practice. Figure 1 illustrates an example of such a 

complex of urban problems. Data management for physical planning needs the involvement of 

all stakeholders to minimize this mess. Planning without data – that is, quality data, leads to 

practical failure in managing data infrastructure for physical development planning. Planning 

without facts and figures have been the major problems facing physical planning in Nigeria. 

The emergence of this problem can be attributed to degraded, inadequate, or poorly 

implemented data management infrastructure. However, advancements in technology are 

gradually transforming the data management ecosystem, enabling more robust systems that can 

integrate diverse inputs from multiple stakeholders, improve accessibility, and support 

collaborative decision-making (Geertman and Stillwell, 2020). There is improvement in the 

telecommunication sectors, internet access is gradually improving while trained manpower is 

disproportionate to the required standard based on the United Nations standard. 
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Figure 1: A mess of urban problems 

 

In this regard, the issue of stakeholder’s involvement is still an issue in data management 

infrastructure for physical planning. The stakeholders that are germane to the success of data 

management infrastructure for physical planning are: Government agencies, local 

governments, Private sector, Academia and research institutions, civil society and non-

governmental organizations, community members, and international organizations such as 

UN-Habitat, World Bank, European Union, and African Union and Economic Community of 

West African States (ECOWAS) that generate, operate and utilize planning related data. All 

these various stakeholders are very important in the actualization of data management 

infrastructure for physical development with respect to this digital era. Their involvement will 

no doubt range in the areas of technical and financial involvement, training of manpower to 

handle and manipulate data that lead to better-informed decision – making that will have 

positive effect on physical planning outcomes for Nigeria. 

 

4.0 Data Storage and Management in Nigeria 

In this era of advanced and sophisticated technology, data proliferation has become the order 

of the day both in the government institutions and private sector.  Hence data “obesity” can be 

a serious problem if not properly managed. The existing infrastructure in Nigeria cannot cope 

with the data obesity situation; hence, centralized data repositories in the form of National 

Databases, and Cloud – based solutions are needed. Besides, data warehousing enables 

aggregate data from various sources that will enhance comprehensive analysis and on the spot 

reporting (Ogunleye, 2021). Promoting open data initiatives will encourage transparency and 

public access to planning data. There is undoubtedly a great value in opening up urban data as 

a means to increase transparency and enable new uses and applications for the data (Oracle, 

2024) 

 Awareness of Common Data Environments 

At present, many urban planners lack familiarity with the concept and practical use of a 

Common Data Environment (CDE), largely due to limited training and awareness of digital 
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collaborative platforms that support shared data workflows in planning and related disciplines. 

(Abma, Nastiti, & Ramadhani, 2025). For example, linking project data and task data may be 

a difficult task for planners in the Built Environment if they fail to acquire knowledge of data 

terminologies and training (Credence Research, 2024). Project data encompasses all 

information related to the planning, execution, monitoring to the planning, or execution, 

monitoring and completion of an entire project; while task data is the information about the 

individual tasks or activities that need to be completed as part of a project. Modern planners 

with advanced digital knowledge, must be aware of fair knowledge of CDE which encompasses 

document data, operational data, communication data, compliance and regulatory data, 

photographic data, monitoring and sensor data, historical data, metadata, security and access 

control data, analysis and reporting data. All these different datasets might be structured or 

unstructured, hence modern planners must acquire skills in this area so that data management 

infrastructure could be successfully implemented. This notwithstanding, in the geomatic 

environment, different types of data are used to capture, store, analyze, and manage spatial and 

geographic information which directly relates to modern urban planning or urban analytics. 

The various types of data that will facilitate data management infrastructure are spatial data, 

which encompasses raster and vector data; attribute data, topological data, temporal data, 

remote sensing data, surveying data, geostatistical data, and metadata. All these different 

datasets have relationship with physical planning which enhances the sustainability of data 

management and infrastructure development (Scholten et al., 2011) 

Data sharing is making data accessible by other stakeholders without difficulties. While 

interoperability means that any computer could use data located on any other computer site 

using software located on another computer through the power of internet. With the 

advancement in computer architecture for physical planning, effective data sharing enables 

various stakeholders, such as government agencies, private sector, community-based 

organizations (CBO), academic institutions just to mention a few to access and use data from 

other dependable sources for informed decision – making. However, there are some technical 

problems data sharing and interoperability is currently facing in Nigeria. The practical 

problems are that the computer operating systems have different functionalities and structures 

within the various organizations holding different types of data. For example, the database 

management systems (DBMS), the Object-Oriented Database Systems (ODBMS) and the 

Geodata systems usually or can have different structures within each organization dealing with 

data related to physical planning. These peculiarities will no doubt make interoperability 

difficult within the various systems because of standard and quality. It is based on this premise 

that President Bill Clinton of the United States of America, signed the ‘Executive Order 12906, 

for the coordination of Geographic Data Acquisition and Access (Olowookere & Olayinka, 

2023). This executive order instructs Federal agencies to document new geospatial data using 

the metadata under development by the Federal Geographic Data Committee (FGDC), and to 

make these metadata available to the public through the National Geospatial Clearing House 

(World Bank, 2021). A lot of different metadata formats and information systems are emerging 

all over Africa and particularly in Nigeria. Hence there is the need for a universally accepted 

standard that will make data sharing and interoperability effective. With the advancement in 

scientific knowledge, the International Standard Organization (ISO) proposed a standard for 

quality and metadata including the following elements (Source??): 

Identification information: Language of dataset code, dataset character code set, abstract, 

purpose, Supplemental information, Dataset environment, dataset credit, Identification 

citation, Initiative identification information, Image identification, status, dataset extent, 

resolution level code, category, primary point of contact, Browse graphic, Dataset association, 

Dataset constraints 
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Data quality information: Data quality 

Lineage Information: Usage, Lineage 

Spatial data representation information: Spatial representation type code, vector spatial 

representation information, Raster spatial representation information, Image spatial 

representation 

Reference system information: Temporal reference system information, spatial reference 

information 

Feature catalogue information: External feature catalogue, Internal feature catalogue,  

Distribution information: Distributor information, distribution format information 

Metadata reference information: Metadata file identifier, Metadata parent identifier, Dataset 

application scheme name, Metadata date information, Metadata contact, Metadata standard 

information, metadata extension information, Metadata ancillary information, Metadata 

constraints, and Metadata security constraints. 

Groupware in data management infrastructure for physical planning 

Physical planning is a task that involves various actors to collaborate in order to design a plan 

including maps and documented or written statements.  Al-Yadumi, Xion, Wei, & Boursier 

(2021) and Laurini (2018), asserted that with the advancement in technology coupled with the 

availability of Internet, computer-supported co-operative works (CSCW) can allow several 

actors or persons, located in different places, to work together seamlessly. This technique is 

called groupware. Groupware is a technology that supports person-to-person collaboration. 

This mutual collaboration could be achieved through email, webinar, video conferencing to 

electronic meeting systems to workflow. As defined by Olowookere & Olayinka (2023), 

groupware is a technology that makes group to collaborate and further make them efficient and 

productive. In addition, groupware radically changes the dynamics of group interactions by 

supporting access to information, improving communications, and by structuring and focusing 

on problem – solving efforts. From the above definition, appropriate data management for 

physical planning cannot be devoid of groupware which ultimately improves productivity, 

enhances co-operative information systems and improves geoprocessing. 

5.0 Conclusion 

An enduring and effective data management infrastructure is crucial for enhancing physical 

development planning in Nigeria. Proper management of this infrastructure revolves around a 

robust centralized and interoperable data system that facilitates the collection, storage, real time 

analysis, and dissemination of spatial and socio-economic data. It should involve the use of 

geographic information systems (GIS), remote sensing technology, data mining, knowledge 

discovery and other technologies that enable real-time data access, analysis and decision 

making. A well-structured data management system is essential for addressing the humongous 

data challenges facing physical planning in Nigeria. Capacity building for planners and other 

related professionals in the Built environment in the area of ICT and CDE coupled with modern 

computing as applied to data and database technologies is important for the sustainability of 

data management infrastructure. Furthermore, mutual collaboration between government 

agencies, the private sector, community base organizations and international organizations is 

undoubtedly important for developing a unified framework for data management. With the 

establishment of NGDI and backed up with political will, priority investment in digital 

infrastructure is long overdue for data management infrastructure with regards to physical 
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planning in the country. By strengthening data management infrastructure, the country can 

enhance its physical planning processes, leading to more organized urban growth, improved 

service delivery, and better quality of life for the citizens. 
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Abstract. The menace of building collapses worldwide has been a subject of immerse concern among 

stakeholders within the construction industry. The implications of such incidents extend beyond the 

mere destruction of physical structures, encompassing the loss of human lives and financial 

investments, while also raising significant questions regarding the competencies of construction 

professionals, particularly builders, who bear the responsibility for overseeing construction processes. 

This study examined the critical roles of builders in mitigating building collapses in Nigeria, as well 

as the challenges that impede their effectiveness in this regard. Employing a survey research design, 

the study utilized a purposive sampling technique to gather data. A structured questionnaire was 

designed and administered to registered builders in Lagos, with the resulting data analyzed using 

descriptive statistical methods. The findings reveal that the pivotal roles of builders in preventing 

building collapses include the accurate interpretation of construction drawings, management of 

construction processes, and the preparation of project quality management plans. However, the study 

identifies several challenges confronting builders, notably a public ignorance of the roles of builders, 

lack of collaboration with other construction professionals, the non-engagement of builders in projects, 

and the low enforcement of enabling laws that supports their practice. These factors collectively 

undermine their capacity to address building collapse risks effectively. The study recommends the 

widespread enlightenment campaigns to educate the public and stakeholders about the critical 

contributions of builders to construction safety and quality on the roles of Builders in the construction 

industry and also the adoption and enforcement of the National Building Code across all states to guide 

the construction processes and prevent building collapses. 

Keywords: Building collapse, Builders, Roles of Builders, Building production management. 

1. Introduction  

The frequent phenomenon of building collapses within the construction industry has emerged 

as a pressing concern in developing nations (Nicholas et al., 2022). This condition manifests 

when a building fails to fulfill its primary objectives of providing stability, comfort, and safety, 

owing to the partial or complete breakdown of its constituent elements. In Nigeria, the 

incidence of building collapses has witnessed a marked increase over recent decades. Studies 

has revealed a significant increase in the frequency of building collapses, with certain regions 

demonstrating a higher prevalence than others. Notably, Lagos State has been 

disproportionately impacted, as evidenced by a multitude of reported cases in recent years 

(Awoyera et al., 2021; Eze et al., 2024). Comparable trends have been observed in other 
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regions, including Abuja, Rivers State, Ondo State and Anambra State, where substantial 

occurrences of structural collapse have also been recorded (Abiola et al., 2024; Akuboh & 

Aimola, 2025; Obiora et al., 2022).  

The alarming rise in building collapses across Nigeria has been attributed to a confluence of 

factors. These include poor construction methodologies, defective design practices, 

unauthorized modifications to structures, the utilization of inferior materials, the absence of 

professional oversight in construction processes, and inadequate enforcement of regulatory 

frameworks (Akuboh & Aimola, 2025; Awoyera et al., 2021; Ma’aruf et al., 2023; Orikpete et 

al., 2023). Collectively, these deficiencies have precipitated a high frequency of structural 

failures, resulting in fatalities, bodily injuries, property destruction, squandered financial 

resources, and broader economic repercussions (Adenuga, 2020; Adenuga et al., 2022). 

Beyond these immediate consequences, such incidents undermine public confidence, deter 

investment within the construction industry, and cast a slur on the professional competency of 

building practitioners tasked with the design and supervision of construction activities (Obiora 

et al., 2022).  

Central to the assurance of structural integrity is the critical roles of builders, who bear 

responsibility for the execution and management of construction works, as well as the 

supervision of onsite personnel (NBC, 2006; Osuizugbo, 2020). Within the Nigerian 

construction sector, the duties of builders are multifaceted, encompassing the entire lifecycle 

of a building, from initial planning through to completion and post-occupancy maintenance. 

Builders are entrusted with the translation of construction drawings into tangible structures, 

employing labor, materials, equipment, and other resources to achieve this end (Leo-olagbaye 

et al., 2023; Ogunbiyi, 2015). The National Building Code [NBC] (2006) imposes upon 

builders the obligation to prepare a series of essential documents, including those pertaining to 

construction health and safety, the construction programme of work, the maintenance manual, 

the construction methodology, and the project quality management plan. These responsibilities 

are undertaken to ensure that clients receive optimal value for their investment, while 

simultaneously upholding quality and safety standards that contribute to the long-term 

sustainability of the construction sector (Obaju et al., 2022).  

Notwithstanding the pivotal role builders play within the construction industry, there remains 

a paucity of research examining their critical contributions to mitigating building collapses and 

the challenges that hinder their effective performance, particularly in the context of Nigeria. 

Consequently, this study seeks to examine the critical roles of builders in mitigating against 

building collapses, while also identifying the challenges they encounter in executing these 

duties effectively. The findings of this research are expected to heighten public awareness 

regarding the enhancement of building safety and the prevention of structural failures. 

Furthermore, the study aims to bolster the professionalism of builders and provide insights that 

will inform the development of more robust regulatory frameworks and policies against 

building collapses in Nigeria. 

2. Methodology  

This research employed a survey research design, targeting registered builders in Lagos State 

as the study population to ensure the collection of rich and detailed data pertinent to the research 

objectives. This selection was further justified by the state's high concentration of construction 

activities and the enactment of the Urban and Regional Planning and Development Law 2010 

(URPDL), which regulates physical planning, urban development, and building control within 

Lagos State (Mrabure & Awhefeada, 2020; Odediran et al., 2013).  
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A purposive sampling technique was utilized to select the sample from this population. Primary 

data were gathered through a well-structured questionnaire administered to the selected 

respondents via an online survey platform (Google Forms). Additionally, secondary data were 

obtained through a comprehensive literature review, encompassing books, academic journals, 

and periodicals relevant to the research topic. The collected data were analyzed using 

descriptive statistical methods, including simple proportions, percentages, frequency tables, 

mean item scores, and standard deviations. 

3. Results and Discussion 

3.1. Response Rate of Respondents 

The table below illustrates that only 106 members of the Nigerian Institute of Building [NIOB] 

Lagos State Chapter responded to the questionnaire, which was distributed via their WhatsApp 

platform. This response rate represents 33.7% of the total, which is noteworthy for an online 

survey (Wu et al., 2022). This response rate suggest that the 106 respondents may represent 

more active members rather than the entire 315 and their responses provided significant insights 

with the study's goal. 

 

Table 1: Response Rate. 

Response Number  

Questionnaires administered 315 

Questionnaire Received 106 

Response Rate 33.7% 

Source: Field Survey 2024 

 

3.2. Characteristics of Respondents 

Table 2 shows the educational attainment of the 106 respondents, revealing that 69.8% hold a 

first degree (HND/BSc), 22.6% possess a master’s degree, while 5.7% and 1.9% of the 

respondents are in possession of Ph.D. degrees and Postgraduate Diplomas, respectively. These 

findings indicate that the respondents are equipped with the requisite academic qualifications 

to participate effectively in the research study. Further examination of Table 2 shows the 

distribution of professional experience within the construction industry among the respondents. 

The data indicates that 31.1% of participants have accrued less than 10 years of experience, 

whereas 51.9% encompassing those with 16-20 years and over 20 years possess more than 15 

years of experience.  

This distribution indicates that the respondents' group possesses a great deal of experience and 

seasoned competence in the construction industry. Regarding the types of projects executed by 

the respondents, Table 2 illustrates that 59.2% are engaged in residential building projects, 

28.3% are involved with commercial building projects, while 5.7% and 2.8% participate in 

infrastructure and industrial building projects, respectively. These statistics imply that the 

projects represented in this study predominantly reflect a market propelled by housing demands 

and urbanization. 
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Table 2: Details of Respondents 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Field Survey 2024 

3.3. Critical Roles of Builders in Mitigating Building Collapses 

To evaluate the critical roles of builders in mitigating building collapses, as perceived by the 

respondents, a five-point Likert scale was employed: 1 = Strongly Disagree, 2 = Disagree, 3 = 

Neutral, 4 = Agree, and 5 = Strongly Agree. Table 3 presents the mean scores and corresponding 

rankings of the critical roles of builders in preventing building collapses within the context of 

this study.  

The data reveal that all mean scores surpass 4.0, indicating that respondents consider each 

responsibility to be of substantial importance in averting structural failures. Notably, the 

responsibility rated most critical, "Accurate interpretation of construction drawings," achieved 

a mean score of 4.78. This role is instrumental in enabling builders to translate architectural and 

engineering plans into tangible structures, while also facilitating buildability and 

maintainability analyses and the preparation of requisite documentation for construction 

processes (Obaju et al., 2022; Osuizugbo & Ojelabi, 2020).  

Respondents’ Details Frequency Percentage 

Respondents Educational 

Qualification 

  

PhD 6 5.7 

MSc 24 22.6 

PGD 2 1.9 

HND/BSc 74 69.8 

Years of Experience   

1-5 7 6.6 

6-10 26 24.5 

11-15 18 17 

16-20 32 30.2 

Over 20 23 21.7 

Type of Project Undertaken   

Residential buildings 61 59.2 

Commercial buildings 36 28.3 

Industrial buildings 3 2.8 

Infrastructure 6 5.7 
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Furthermore, it ensures that builders possess a comprehensive understanding of precise 

structural requirements and load-bearing specifications, thereby minimizing the likelihood of 

construction errors. Such clarity is essential for preserving the integrity of the design and 

mitigating potential vulnerabilities that could precipitate a building collapse. 

 

Table 3: Critical responsibilities of Builders in mitigating Building Collapses 

Builders’ Roles Mean Rank 

Preparation of buildability and maintainability analysis report in building 

project 

4.66 7 

Preparation of project quality management plan 4.73 3 

Preparation of construction health and safety document 4.45 11 

Preparation of construction programme of work document 4.69 4 

Preparation of building maintenance manual 4.48 10 

Preparation of materials, labourer and plant schedule 4.42 12 

Preparation of predesigned technical report and environmental impact 

analysis report 

4.18 13 

Preparation of early warning system 4.09 14 

Preparation of construction methodology 4.68 5 

Management of construction processes 4.76 2 

Monitoring and evaluation of building projects 4.67 6 

Certification of quality materials to be used 4.59 9 

Material selection and testing 4.62 8 

Project monitoring and enforcement 4.59 9 

Accurate interpretation of construction drawings and documents 4.78 1 

Correct ultilization of resources on site 4.68 5 

Source: Field Survey 2024 

 

Other highly ranked critical roles of builders in preventing building collapse, "Management of 

construction processes" (4.76) and "Preparation of project quality management plan" (4.73) 

occupy the second and third positions, respectively. Studies by NIOB (2002), Obaju et al., 

(2022) Ogunbiyi (2015) and Osuizugbo and Ojelabi (2020) identified the management of 

construction processes as a pivotal function of builders within the building production process. 

This responsibility ensures compliance with design specifications, safety regulations, and 

material standards, thereby mitigating the likelihood of structural deficiencies. Through 

meticulous supervision of construction personnel, materials, and quality assurance protocols, 

builders can address risks associated with substandard workmanship or material degradation, 

preventing these issues from culminating in catastrophic structural failures.  



FEDMCON 2025 | Proceedings of the FEDM Journal of Sustainable Design and 

Management | Page 106 

Furthermore, builders assume a vital role in formulating a project quality management plan, 

ensuring that construction methodologies, materials, and structural designs adhere to 

established safety benchmarks and specifications, directly contributing to the reduction of 

collapse risks. Okonta et al., (2024) corroborate that the active participation of builders, 

alongside other stakeholders, enhances the overall quality, safety, and longevity of constructed 

edifices, facilitating the early detection of potential vulnerabilities and thereby preventing 

structural failures during or post-construction. 

3.4. Challenges faced by Builders in Mitigating against Building Collapses in Nigeria 

In assessing the challenges faced by builders in their attempts to prevent building collapses in 

Nigeria, data were gathered from respondents using a Likert scale, with the following 

designations: 1 - Strongly Disagree, 2 - Disagree, 3 - Neutral, 4 - Agree, and 5 - Strongly Agree. 

Table 4 represents the respondents’ rankings of the challenges confronting builders in 

mitigating building collapses. The results show that the main challenges faced by builders 

include the ignorance about roles of builders by the public, a lack of collaboration among 

construction professionals, non-engagement of builders in construction projects, and weak 

enforcement of laws to support their practice.  

The perception of public ignorance concerning the roles of builders reflects a prevalent 

conviction among respondents that the general populace lacks comprehension of builders’ 

responsibilities. This observation corroborates the findings of Ekekezie et al., (2022), who 

identified a deficiency in public awareness of builders’ roles as a significant factor impeding 

their involvement in building production management on project sites. Such a lack of awareness 

and misapprehension of their professional duties may undermine the recognition of builders’ 

expertise, potentially leading to the employment of unqualified practitioners, the use of 

substandard materials, and the neglect of safety protocols. Collectively, these factors may 

elevate the risk of building collapses.  

In addition, the lack of collaboration among professionals in the built environment presents a 

significant challenge for builders. Studies by Kawu (2013) and Ma’aruf et al. (2023) underscore 

that the absence of collaboration among professionals constitutes a substantial risk factor to 

construction delivery. This disconnect could result in a number of risks, including defective 

designs, disregarded standards, and unfixed errors, that builders alone are unable to handle. The 

prevention of building collapses requires a unified strategy marked by effective information 

sharing, clearly defined roles, and a shared dedication to prioritising safety above isolated 

practices. For builders, fostering proactive communication and endorsing integrated project 

management are essential measures to rectify these shortcomings. 

Table 4: Challenges faced by Builders in Mitigating against Building Collapses 

Challenges faced by Builders Mean Rank 

Non- Engagement of Builders in projects 4.35 3 

Low enforcement of enabling laws to support 

their practice 

4.25 4 

conflict of interest among professionals 3.41 8 

Shortage of professional builders 3.55 7 
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Lack of collaboration with other professionals 

in the built environment 

4.46 2 

Overlapping of roles by other professionals 4.01 5 

Client interference in project 3.73 6 

Public ignorance of the roles of builders 4.60 1 

Source: Field Survey 2024 

 

The issue of non-engagement of builders in construction projects has been identified as a 

significant challenge within the industry. Nwachukwu et al., (2016) observed that builders are 

not adequately involved in project execution. This lack of participation heightens the risk of 

building collapse by restricting their ability to provide essential oversight, expertise, and quality 

assurance. Consequently, this exclusion contributes to errors in implementation, suboptimal 

material utilization, and breaches of regulatory standards. Such marginalization presents a 

formidable obstacle for builders, who must navigate this exclusion while endeavouring to affirm 

their indispensable role in upholding the structural safety and integrity of construction 

initiatives. Another critical impediment faced by builders in preventing building collapses is the 

low enforcement of enabling legislation intended to bolster their professional practice.  

This challenge substantially exacerbates the incidence of building collapses (Falana & Ipindola, 

2020; Mrabure & Awhefeada, 2020), with profound consequences for safety, accountability, 

and the construction sector at large. This enabling law encompasses regulations, codes, and 

standards established to ensure builders' active involvement in building production management 

and adherence to safe construction methodologies. Weak enforcement of these legal 

frameworks gives rise to numerous issues that undermine builders' capacity to avert structural 

failures.  

The overlapping of roles by other professionals also presents a significant challenge for builders 

in fulfilling their duties to prevent building collapses. This overlap of roles among professionals 

can profoundly affect builders, creating obstacles in their efforts to ensure structural integrity. 

Nicholas et al., (2022) observed that building professionals in Nigeria often adopt a “jack of all 

trades” approach, assuming a broad spectrum of responsibilities throughout the construction 

process. Such challenges typically emerge when various stakeholders such as architects, 

engineers, contractors, and regulatory inspectors either exceed the boundaries of their 

designated roles or fail to establish clear distinctions in their respective functions. This can 

result in confusion, miscommunication, and deficiencies in accountability.  

By promoting clarity in role delineation and fostering effective collaboration, the construction 

industry can mitigate these risks, thereby enhancing building safety, and reducing the incidence 

of collapses 

4. Conclusion  

This study examined the roles of builders in averting building collapses and identified the 

challenges they encounter in executing their responsibilities effectively. The results indicate 

that builders play a pivotal role in forestalling building collapses through the precise 

interpretation of construction documentation, oversight of construction operations, and 

assurance of project quality. However, in discharging these crucial duties, builders face 

substantial obstacles, including a lack of public awareness regarding their professional 
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functions, inadequate collaboration with allied professionals, and exclusion from project 

involvement. These findings highlight a systemic challenge within the construction sector, 

wherein builders are insufficiently recognized and supported, notwithstanding their 

indispensable role in safeguarding structural integrity.  

The study advocates for the implementation of targeted public awareness initiatives to inform 

both the general populace and key stakeholders about the vital contributions of builders to 

structural safety, thereby addressing the pervasive issue of public ignorance. Furthermore, it 

proposes the establishment of structured frameworks to enhance communication and 

coordination between builders and other construction professionals. Policy advocacy is also 

recommended to ensure the consistent inclusion of builders in all building projects, thereby 

optimizing the application of their expertise. Additionally, the research underscores the 

necessity of ongoing professional development and training programs for builders to bolster 

their competencies and adaptability, enabling them to navigate industry challenges while 

upholding elevated standards of practice. 
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Abstract. Gender inclusion in built environment guides equitable participation in planning, design, 

and implementation of project outcomes, prompting development organizations and donors to adopt 

this framework in project delivery. This study presents a review of gender dynamics in built environment 

professions, focusing on representation and workplace experiences. It synthesizes existing literature to 

assess the representation of men and women across various disciplines in the built environment and 

examines gender-specific workplace experiences, including barriers to entry and retention. The findings 

reveal that women are underrepresented, constituting approximately 20% of the workforce due to socio-

cultural barriers such as traditional gender roles and stereotypes that suggest technical roles are more 

suitable for men who are likely to be inclined to STEM training. Furthermore, organisational culture often 

makes it difficult for many women to balance their family responsibilities with their careers. Additionally, 

the results indicate that women experience less favourable workplace conditions than their male 

colleagues, with a prevailing macho culture leading to bias and discrimination that negatively impacts their 

career advancement. Given the changing climate of workplace and training processes for professionals, we 

recommend that stakeholders (in both training and practice) of the built environment should promote 

gender inclusion. Gender-related concepts should be mainstreamed into our training, designing and 

practices of the built environment especially in the African context where there is limited empirical 

evidences. 

 

Keywords: Career advancement, gender inequality, participation rates, organisational culture, Built 

Environment. 

1. Introduction 

The built environment (BUE) plays a crucial role in shaping our communities, influencing 

everything from urban planning and infrastructure to architecture, environmental management 

and sustainability. As a multidisciplinary field encompassing various disciplines such as 

Architecture, Engineering, Urban Planning, Estate Management, Quantity Surveying and 

Construction, the BUE is essential for creating and managing spaces to meet societal needs. 

However, despite its importance, the BUE sector has been historically characterized by gender 

inequalities, with women and other marginalized groups often underrepresented in both 

participation and leadership roles. This lack of representation hampers workplace integration, 

limits career growth opportunities, and results in inadequate support systems, collectively 

hindering professional advancement (Ntamark & Isaiah, 2022; Khor et al., 2020). Gender 

inclusion enhances workforce diversity, promotes fairness and equity, and supports long-term 

organizational sustainability by fostering innovation, employee engagement, and 

competitiveness (Chikwe et al., 2024). In the built environment, gender inclusion guides 

equitable participation in planning, design, and implementation of project, prompting 
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development organizations and donors to adopt this framework for project delivery. When 

men, women, and marginalized groups participate in planning, design and implementation, 

projects better address community needs. This inclusive approach improves collaboration, 

communication, and overall outcomes, promoting social justice. 

Gender is a sociocultural delineated masculine and famine roles, which affect societal 

structures and behaviours, impacting social growth and empowerment. It encompasses three 

perspectives: the distinct experiences of men and women, how societal norms foster inclusion 

and exclusion, and how behaviours associated with each gender are shaped (WHO, 2024). 

Gender dynamics within the BUE are influenced by a complex interplay of social, cultural, and 

organisational factors. Studies indicate that women constitute a significantly smaller proportion 

of professionals in these fields compared to their male counterparts (Norberg & Johansson, 

2021; Mosimanegape & Kola, 2021; Enwerekowe & Mangden, 2019). For instance, while 

women may enrol in architecture and engineering programs in equal numbers to men, their 

retention rates in the profession often decline due to various barriers, including bias, 

stereotyping, societal expectations and challenges in achieving work-life balance (Haarhoff et 

al., 2020). This phenomenon not only impacts individual career trajectories but also limits the 

diversity of perspectives and ideas that are crucial for innovation and problem-solving in the 

built environment. 

Moreover, workplace experiences for women in the built environment (BUE) often differ 

significantly from those of their male peers. Norberg & Johansson (2021) noted issues such as 

gender stereotyping, bias, harassment, and the impact of unconscious bias on hiring decisions, 

promotions and access to training opportunities. Women may face assumptions about their 

abilities, experience sexism, and lack role models or mentors, which complicates their career 

navigation. Additionally, the demanding nature of BUE professions can hinder their ability to 

balance work and family responsibilities. These challenges contribute to limited career 

advancement and high turnover rates among female professionals, perpetuating 

underrepresentation. Understanding these dynamics is crucial for developing effective 

strategies to promote gender equality in the BUE field. This study reviews existing literature 

on gender participation and workplace experiences in built environment professional practice. 

Its specific objectives are to:  

i. assess the representation of women across various disciplines in the built environment;  

ii. examine women’s workplace experiences in the built environment; and  

iii. explore gender equality interventions. 

This study aims to bring to the fore the urgent need for policymakers, educators, and 

practitioners to promote a more inclusive and equitable built environment sector. As global 

awareness of gender equality increases, addressing these issues will benefit not only women 

but also enhance the overall effectiveness and innovation within built environment professions. 

2. Methods 

This study employed a qualitative systematic review to explore gender dynamics in 

participation and workplace experiences within the built environment profession. A 

comprehensive search was conducted across scholarly databases (JSTOR, Scopus, Web of 

Science, and Google Scholar) using the keywords “Participation in Built Environment,” 

“Discrimination in the Workplace,” “Gender Stereotypes,” “Technical Fields,” “Gender 

Inclusion in Construction,” and “Gender Disparity.” This search yielded 73 articles before 
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screening and exclusions. Eleven duplicates were removed, leaving 62 articles for title and 

abstract screening, during which 32 were excluded for not meeting the inclusion criteria.  The 

remaining 30 articles were subjected to full-text assessment based on predefined criteria, 

including peer-reviewed status, publication in English between 2006 and 2024, focus on gender 

dynamics in built environment professions, and relevance to participation or workplace 

experiences. Six articles were further excluded for limited relevance (insufficient gender-based 

analysis and lacking relevance to professional practice), resulting in 24 studies that met all 

criteria. These articles were then analysed through narrative synthesis and thematic analysis to 

identify key themes on women's participation in built environment professions and their 

workplace experiences, including issues of bias, discrimination, limited career advancement, 

and work–life balance 

3. Results and Discussion 

3.1 Women’s Representation in the Built Environment 

The built environment professions exhibit significant gender imbalance. Despite an increasing 

awareness of gender equity in various professions and the growing number of women 

graduating with degrees in fields such as architecture, construction and engineering, their 

representation in the built environment professional membership remains disproportionately 

low compared to their male counterparts globally. For instance, women make up just 17 per 

cent of the global Royal Institution of Chartered Surveyors (RICS) membership (Norberg & 

Johansson).  Studies have found that women are underrepresented in architecture, engineering 

and construction firms, constituting about 20 per cent of architects in the United States, 31 per 

cent in the United Kingdom and 23% in Australia, with fewer than 10% in senior roles (Heydari 

et al., 2024; Hickey & Cui 2020). Women make up roughly 15% of the engineering workforce 

in across the United States and 13.4% globally (Fouad & Singh, 2019).  In South Africa, women 

comprise only 20% of architects, 12% of quantity surveyors, 2% of civil engineers, and 0.6% 

of construction managers. Professional associations in Nigeria also reflect a low ratio of female 

membership (Enwerekowe, 2019; Osubor, 2017), although specific statistics are often lacking.  

Current Nigerian studies found that women account for just 23% and 20% of the architects and 

estate surveyors and valuers, respectively (Chickeme et al., 2023; Oladapo, 2017).  

The reviewed literature consistently demonstrates a persistent gender imbalance across built 

environment professions globally, despite increased female enrolment and graduation in 

related academic programmes. Women’s representation within professional bodies and 

industry practice remains disproportionately low, particularly in senior and leadership 

positions. Evidence from professional associations such as the Royal Institution of Chartered 

Surveyors and national labour statistics across the United States, the United Kingdom, 

Australia, South Africa, and Nigeria highlights a recurring pattern of women’s 

underrepresentation that intensifies at higher career levels. 

This pronounced gender gap reflects women’s limited visibility and participation within the 

profession and points to broader inequalities in access to professional opportunities and 

influence. The scarcity of women in professional associations and leadership roles also reduces 

the availability of female role models, which may discourage younger women from pursuing 

or sustaining careers in the built environment. Moreover, women’s underrepresentation 

constrains diversity of perspectives and experiences within practice, with implications for 

innovation and the sector’s capacity to respond effectively to the needs of diverse users and 

communities. Therefore, it is essential to address this imbalance, not only to improve women’s 
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representation and career outcomes but also to strengthen equity, promote inclusion, and 

enhance the professional landscape for future generations, supporting the long-term 

sustainability of the built environment professions. 

3.2 Women’s Workplace Experiences in the Built Environment  

i. Gender Stereotyping, Bias and Harassment: Women often experience higher levels 

of discrimination and harassment, with gender stereotypes affecting perceptions of 

competence (Oladapo, 2017). Unconscious bias can hinder hiring and promotion, 

creating a biased system where women are frequently judged by different standards. 

For instance, in the U.K., women's errors are often attributed to their gender rather than 

individual circumstances, reinforcing negative stereotypes (Dainty & Lingard, 2006). 

Women in built environment professions experience sexism and harassment in the 

workplace, enduring inappropriate comments, unwelcome advances, and bullying from 

colleagues and supervisors. Women in New Zealand’s construction industry report 

experiences of hostile sexism, which influence their work morale, sense of professional 

belonging, and overall wellbeing (Rotimi et al., 2023). Such discrimination undermines 

their confidence and self-esteem, leading to self-doubt and a tendency to adopt male 

attitudes to be accepted in the industry or leave their roles (Navarro-Astor et al., 2017). 

 

ii. Career Advancement Opportunities: Women’s career trajectories are shaped by 

experiences of pay disparities and limited access to high-profile projects. Sang et al. 

(2014) report that women in architecture often describe experiences of exclusion from 

informal professional networks and fewer chances for promotion. These factors 

contribute to differences in experience and visibility within the industry, as women are 

less likely to be assigned to roles considered crucial for advancement. Their 

performance is frequently misjudged compared to their male counterparts, resulting in 

many being relegated to clerical or administrative positions (Dainty & Lingard, 2006). 

 

The "glass ceiling" effect is prevalent, with women less likely to attain leadership roles 

(Eagly & Carli, 2007). For instance, studies indicate that women in the construction 

industry experience higher levels of physical exhaustion and emotional intelligence but 

are often overlooked for leadership positions due to implicit biases (Priya & Anandh, 

2024; Arroyo et al., 2018). Similarly, female engineers are perceived as less competent 

than their male counterparts, leading to fewer opportunities for projects or leadership 

roles (Xalxo, 2023). In architecture, despite equal representation at entry levels, women 

encounter a "glass ceiling" that restricts their progression to senior positions (McFayden 

& Matthewson, 2023). 

 

Furthermore, women in the built environment often have limited access to training, 

networking and mentorship opportunities, hindering their skill development. Male-

dominated networks frequently exclude women, restricting their access to valuable 

information and mentorship (Powel et al., 2009). The lack of female role models in 

senior positions further impedes women’s professional growth, depriving them of 

mentors who could inspire and motivate them. Studies indicate that women leaders in 

the Architecture, Engineering, and Construction (AEC) sector attribute their success to 

early career mentors and supportive networks (Hickey & Cui, 2024; Hickey & Cui, 

2023). Additionally, studies show that women with access to mentorship are more 
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likely to secure promotions and experience less discrimination in the workplace 

(Esteban-Gonzalo et al., 2020). 

 

iii. Work-Life Balance:  The demanding nature of professions in the built environment 

often clashes with family responsibilities, creating significant challenges for women. 

For example, a study of women civil engineers in the UK found that they frequently 

struggle to balance their roles as corporate workers with their personal responsibilities 

as caregivers (Watts, 2009). This conflict is intensified by long working hours and 

inflexible arrangements common in the industry. Additionally, women often bear a 

disproportionate burden of household chores and childcare, hindering their career 

advancement. Research indicates that heavy workloads significantly impact family 

responsibilities, with women in construction often needing to make alternative 

childcare and household arrangements (Tunji-Olayeni et al., 2021). Such work-family 

conflicts can lead to the "motherhood penalty," where mothers are perceived as less 

committed, negatively affecting their professional quality of life - health, sense of 

belonging, and job satisfaction (Soundarya Priya & Anandh, 2024). 

 

iv. Health and Well-Being: Workers in the built environment often face stress, anxiety, 

and emotional fatigue, with studies indicating female workers experience higher levels 

of stress and burnout compared to their male counterparts (Arditi et al., 2013). Earlier 

studies in UK and Australia indicate that female architects and construction workers 

report greater emotional fatigue and work-family conflict, impacting their overall well-

being (Sang et al., 2009; Lingard & Francis, 2006). 

 

v. Sense of Belonging: A sense of belonging encompasses the feeling of "fitting in" and 

being valued, marked by acceptance, worth, and support from others within a 

community, profession, or organization (Deb & Kota, 2021). Many female 

professionals experience both benevolent and hostile sexism, resulting in hyper 

visibility and diminished feelings of belonging (Armstrong-Barker et al., 2024). In the 

Australian construction industry, women often feel excluded from informal networks 

and decision-making processes, negatively impacting their integration and sense of 

belonging (Lingard & Francis, 2006). Similarly, female construction professionals in 

the UK have reported a "chilly climate" that complicates their integration into a male-

centric environment (Powell et al., 2009). The absence of support systems and role 

models further perpetuates feelings of unworthiness, discouraging women from 

pursuing careers in these fields (Dainty & Lingard, 2006). 

 

vi. Job Satisfaction and Retention: Factors influencing job satisfaction include 

professional engagement, opportunities for development, and workplace culture 

(Memon et al., 2023). Women often report lower job satisfaction than men, leading to 

higher turnover rates. For instance, a study found that 70% of women who graduated 

with engineering degrees in South Africa left the profession within five years due to 

lack of professional engagement and limited advancement opportunities. This trend is 

echoed globally, with women exiting architecture and engineering roles at a 

disproportionate rate compared to men (Chickeme et al., 2023). Turkish female 

construction workers were less satisfied with their job opportunities and work-life 

balance (Akpinar-Sposito, 2013). Women in the UK construction industry were more 
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likely to be dissatisfied with their work environment and limited career advancement 

(Dainty & Lingard, 2006).  

 

From the foregoing, women’s entry into and continued participation in built environment 

professions are shaped by gendered experiences embedded within socio-cultural and 

institutional contexts. Prevailing norms around gender roles often position technical work as 

masculine, influencing workplace cultures in ways that women describe as exclusionary and, 

at times, discriminatory. Organisational practices, including recruitment and career 

development processes, are frequently experienced as favouring men, with women reporting 

limited access to mentorship, professional networks, and advancement opportunities. 

Women also describe persistent pay differentials and experiences of work–family tension 

arising from competing professional and caregiving responsibilities, particularly in contexts 

with limited flexible working arrangements. These experiences contribute to feelings of 

isolation, undervaluation, and a reduced sense of belonging within historically male-dominated 

environments, influencing women’s retention, wellbeing, job satisfaction, and career 

progression in the built environment sector. Over time, these conditions influence women’s 

career decisions, with some choosing to leave the profession in search of more supportive work 

environments, contributing to a “leaky bucket” effect in which women enter the built 

environment sector but later exit due to unfavourable workplace experiences. As a result, the 

industry continues to struggle with retention, particularly among women with caregiving 

responsibilities, who often seek employment in sectors that better accommodate their needs. 

 3.3 Gender Equality Initiatives  

i. Structural interventions: These are administrative strategies that reshape 

organisational systems to reduce gender bias. According to Tvorogova (2021), they 

include achieving a “critical mass” of women, often defined as over 10% or at least five 

women, which facilitates entry into male-dominated fields and improves workplace 

integration. Tvorogova (2021) also suggests that greater gender diversity on 

organisational boards has also been linked to stronger adoption of gender-equality 

policies, though similar effects are less evident in senior management teams. Shola & 

Abdulazeez (2020) indicated that professional bodies can support inclusion by creating 

women-only workforce databases to enable targeted recruitment in construction and 

related fields. Baker et al. (2021) reported gender quotas as another approach, noting 

that they can enhance women’s career progression and reduce isolation or harassment, 

but they remain controversial due to concerns about merit-based selection. 

Additionally, pay transparency is a key structural measure; public disclosure of gender 

pay gaps increases accountability, reduces wage disparities, and promotes the 

recruitment and advancement of women. Manesh et al. (2020) reported that closing the 

gender pay gap in construction could attract more women in the United States of 

America. 

  

ii. Training interventions aim to raise awareness of gender equality and build 

employees’ communication and collaboration skills. Wang et al. (2021) posited that 

apprenticeship programmes introduce participants to the physical, psychological, and 

business demands of work, while targeted workshops such as self-esteem and conflict-

resolution training enhance job satisfaction and resilience for women in male-
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dominated fields. Shatilova et al. (2021) and Lwamba et al. (2022) found that gender-

focused training increases women’s participation, improves cross-gender collaboration, 

reduces workplace barriers, and strengthens employee engagement.  

 

iii. Mentorship, support initiatives, and open communication are designed to help 

women enter, navigate, and succeed in male-dominated workplaces. According to Rosa 

et al. (2017), mentoring programs can aid women's advancement, noting that female 

mentors enhance perceptions of women in Australia's construction industry. 

Hajikazemi et al. (2024) however, found that support networks have proven highly 

effective. Workplace communities, professional groups, and trade associations 

effectively connect women with role models who provide guidance, help navigate 

workplace culture, and offer career development insights. Hajikazemi et al. (2024) 

further reported that open communication channels between managers and employees 

further promote trust, allow concerns about harassment or safety to be raised, and foster 

a more inclusive work environment. 

 

iv. Work–life balance initiatives aim to align employees’ personal and professional 

responsibilities. Tvorogova (2021) and Hajikazemi et al. (2024) reported that flexible 

scheduling allows staff to manage tasks around personal needs, though some resist 

changes to traditional routines. Work rotation broadens skills and advancement 

opportunities by exposing employees to diverse tasks, while job crafting helps reduce 

stress and prevent burnout. Compensated parental leave and childcare support promote 

gender equality, but effectiveness is debated. Persistent assumptions about caregiving 

roles and perceptions of added costs can limit uptake, and mandated maternity leave 

may inadvertently discourage hiring women, complicating efforts to achieve workplace 

balance and equality. 

 

v. Signalling interventions help organizations show their commitment to equal 

opportunities for women by valuing their contributions and supporting professional 

development. According to Hajikazemi et al. (2024), gender-focused HR recruitment 

initiatives, such as setting clear targets and addressing biases, increase female 

representation by promoting fairness in hiring, promotion, and retention are a key 

component of this approach. In addition, gender-specific work–life balance programs 

like paid parental leave and flexible arrangements signal organizational support for 

employees’ personal needs. 

 

vi. Health and safety support programs address physical and psychological challenges, 

particularly for women in the construction industry. Studies show that dedicated safety 

supervision for women helps protect them from workplace risks, while clear reporting 

channels ensure concerns are taken seriously. Also, providing women-specific PPE and 

facilities enhances comfort, reduces stigma, and promotes safety, whereas poorly fitting 

equipment and inadequate facilities hinder full participation and compromise safety 

(Lwamba et al., 2022; Guthridge et al., 2022; Pamidimukkala & Kermanshachi, 2022; 

Rasheed et al., 2020).  

The review identifies interventions that enhance women’s participation and retention in male-

dominated built environment workplaces. Structural measures, such as achieving a critical 



FEDMCON 2025 | Proceedings of the FEDM Journal of Sustainable Design and 

Management | Page 118 

mass of women, gender quotas, board diversity, and pay transparency, reduce bias, improve 

integration, and increase accountability in recruitment and advancement. Training programs, 

including apprenticeships, self-esteem workshops, and conflict-resolution sessions, strengthen 

skills, resilience, and cross-gender collaboration, improving engagement and reducing barriers. 

Mentorship and support initiatives facilitate navigation of male-dominated workplaces, with 

broader support networks and professional communities often having a greater impact than 

mentoring alone. Work–life balance initiatives, such as flexible scheduling, job rotation, and 

parental leave, align personal and professional responsibilities but may face resistance due to 

traditional role expectations. Signalling practices, including gender-focused HR policies and 

visible support programs, demonstrate organizational commitment and encourage retention. 

Finally, health and safety programs, including women-specific PPE, dedicated safety 

supervision, and clear reporting mechanisms, address both physical and psychological 

challenges, enabling safer and more inclusive participation. The findings suggest that 

multifaceted interventions, structural, skill-building, support-oriented, and safety-focused are 

essential for promoting gender equality, improving retention, and fostering inclusive workplace 

environments. 

4. Implications for Professional Practices in the Built Environment 

This study holds significant implications for professional practices across different disciplines 

of the built environment. The findings underscore the necessity for a fundamental shift in 

societal, educational, and organizational perspectives on women in this field. Stakeholders in 

both training and practice within the built environment must actively promote the creation of 

an inclusive environment that encourages women's participation in built environment 

professions. This involves enacting policy changes to establish gender-neutral practices, 

remove discriminatory barriers, and build supportive structures that enhance representation and 

a sense of belonging while ensuring equal access to relevant opportunities. The implications of 

this study include the following: 

i. Addressing Gender Imbalance: The significant gender imbalance in built environment 

professions necessitates strategic initiatives to enhance women's representation. 

Organizations should focus on targeted recruitment efforts that specifically aim to 

attract women into architecture, engineering, and construction roles. By showcasing 

diverse female role models and promoting success stories, organizations can challenge 

stereotypes and encourage more women to enter these fields. 

 

ii. Creating Supportive Work Environments: To improve workplace experiences for 

women, organizations must foster inclusive cultures that actively combat 

discrimination and harassment. Implementing anti-discrimination policies, providing 

training on unconscious bias, and promoting zero-tolerance policies for harassment are 

essential. Creating a welcoming atmosphere is crucial for improving retention rates 

and job satisfaction among women. 

 

iii. Enhancing Career Advancement Opportunities: Organizations should develop clear 

pathways for career advancement for women, ensuring equal access to high-profile 

projects and leadership roles. By implementing mentorship and sponsorship programs, 

companies can connect women with experienced professionals who can provide 

guidance and support. Additionally, training programs should be established to 

enhance skills and prepare women for leadership positions. 
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iv. Promoting Work-Life Balance: Given the demanding nature of built environment jobs, 

organizations need to adopt flexible work arrangements that accommodate family 

responsibilities. By offering options such as remote work, flexible hours, and parental 

leave, employers can help women balance their professional and personal lives, 

reducing the "motherhood penalty" and supporting career progression. 

 

v. Cultivating Inclusive Professional Networks: Building supportive professional 

networks that include women is vital for fostering a sense of belonging and community. 

Organizations should encourage participation in networking events and create 

platforms for women to connect and share experiences. This can help mitigate feelings 

of isolation and enhance professional growth. 

 

vi. Investing in Awareness and Education: Increasing awareness of gender disparities and 

the importance of gender equity in the built environment is crucial. Organizations and 

policymakers should invest in educational programs that promote STEM education for 

girls and challenge cultural norms that discourage women from pursuing careers in 

these fields. 

 

vii. Monitoring and Evaluating Progress: Establishing metrics to monitor the effectiveness 

of gender equality initiatives is essential. Organizations should regularly evaluate their 

practices and outcomes related to gender representation, career advancement, and 

workplace satisfaction. This data will be instrumental in identifying areas for 

improvement and ensuring accountability. 

 

5. Conclusion  

This study highlights ongoing gender inequality in the built environment, particularly in 

representation and workplace experiences. Women face challenges like gender stereotypes, lack 

of mentorship, and caregiving responsibilities, hindering their career advancement. However, 

existing literature mainly focuses on Western contexts, with limited insights into developing 

regions such as Africa, Southeast Asia, and the Middle East. 

To promote gender inclusion, stakeholders in training and practice must integrate gender 

concepts into all aspects of the built environment. Targeted strategies, including mentorship 

programs, flexible work arrangements, training on unconscious bias, and gender-sensitive 

policies, can foster a diverse workforce. This approach is especially crucial in Africa, where 

empirical evidence on gender inclusion is scarce. 

Mainstreaming gender considerations involves revising curricula, implementing supportive 

mentorship programs, and encouraging inclusive decision-making. Continuous dialogue about 

the importance of gender inclusion and sharing best practices can help dismantle barriers and 

enhance the quality and sustainability of the built environment. This study contributes to the 

literature by emphasizing how gender dynamics affect women's participation and 

opportunities, underscoring the need for more empirical research on gender representation and 

workplace experiences in Africa's built environment. 



FEDMCON 2025 | Proceedings of the FEDM Journal of Sustainable Design and 

Management | Page 120 

REFERENCES 

Adeyemi, A.Y., Ojo, S. O., Aina, O. O.  & Olanipekun, E. A. (2006). Empirical Evidence of 

Women   Under‐representation in the Construction Industry in Nigeria. Women in 

Management   Review 21 (7), 567-577. 

Akpinar-Sposito, C. (2013). Career barriers for women executives and the Glass Ceiling  

 Syndrome:   the case study comparison between French and Turkish women  

 executives. Procedia-Social   and Behavioral Sciences, 75, 488-497. 

Arditi, D., Gluch, P., & Holmdahl, M. (2013). Managerial competencies of female and male  

 managers in the Swedish construction industry. Construction Management and 

 Economics, 31(9), 979-990. 

Armstrong-Barker, E., Partridge, B., & Staniforth, L. (2024). Working in a man’s world–An 

IPA   study of women’s lived experience in the UK construction industry. Psychology of  

 Women and Equalities Section Review. 

Baker, M. Ali, M. & French, E. (2021). Leadership Diversity and its Influence on Equality Initiatives  

 and Performance: Insights for Construction Management. Journal of Construction 

Engineering   and Management 147(10), 04021123. 

Chikwe, C. F., Dagunduro, A. O., Ajuwon, O. A., & Kuteesa, K. N. (2024). Organizational 

development   and gender inclusivity: a framework for sustainable change. International 

Journal of   Engineering Inventions, 13(9), 284-291. 

Dainty, A. R., & Lingard, H. (2006). Indirect discrimination in construction organizations and the  

 impact on women’s careers. Journal of Management in Engineering, 22(3), 108-  118. Doi:  

 10.1061/!ASCE"0742-597X!2006"22:3!108" 

Debs, L. & Kota, B. R., (2021). Gender Differences in Construction Management Students’ 

Sense of   Belonging. American Society for Engineering Education, virtual, July 26-29. 

Enwerekowe E. O. & Mangden, D. D. (2019).  Why does Female Underrepresentation Persist 

in Nigerian Architecture? Civil Engineering and Architecture 7(4), 89-98. 

DOI:  10.13189/cea.2019.070401. 

Esteban-Gonzalo, S., Sik Ying Ho, P., Aparicio-García, M. E., & Esteban-Gonzalo, L. (2020).  

 Understanding the meaning of conformity to feminine norms in lifestyle habits and  

 health: A cluster analysis. International Journal of Environmental Research and 

Public   Health, 17(4), 1370. https://doi.org/10.3390/ijerph17041370 

Fouad, N. A., Chang, W. H., Wan, M., & Singh, R. (2017). Women’s reasons for leaving the  

 Engineering field. Frontiers in psychology, 8, 875. 

Guthridge, M., Kirkman, M., Penovic, T. & Giummarra, M. J. (2022). Promoting Gender Equality: A  

 Systematic Review of Interventions. Social Justice Research 35(3), 318-343.  

Haaroff, E., Boarin, P., & Allen, N. (2020). Architecture Graduate Progression to Practice in  

 New Zealand, 1987-2018. School of Architecture and Planning, University of  

 Auckland. 

https://doi.org/10.3390/ijerph17041370


FEDMCON 2025 | Proceedings of the FEDM Journal of Sustainable Design and 

Management | Page 121 

Hajikazemi, S., Locatelli, G. & Lawrence, K. (2024). Developing Effective Interventions for 

Gender   Equality in UK Construction Project Organisations. 

Heydari, M. H., Shojaei, A., Naderi, H., & Iorio, J. (2024). Paving the Way for Progress: A  

 Systematic Literature Review on Diversity, Equity, and Inclusion in the AEC  

 Industry. Journal of Management in Engineering, 40(3), 03124001. 

Hickey, P. J., & Cui, Q. (2020). Gender Diversity in US Construction Industry Leader. Journal 

of   Management in Engineering, 36(5), 04020069. Doi: 10.1061/(asce)me.1943- 

 5479.0000838 10.1061/(asce)me.1943-5479.0000838. 

Khor, S. C., Sanmargaraja, S., & Wai, S. H. (2020). Male perspectives on female performance 

in the real estate industry of Malaysia. International Journal of Social 

Science Research, 2(2), 23-31. 

Lingard, H., & Francis, V. (2006). Does a supportive work environment moderate the 

relationship   between work‐family conflict and burnout among construction  

 professionals? Construction   Management and Economics, 24(2), 185-196. 

Lwamba, E., Shisler, S., Ridlehoover, W., Kupfer, M., Tshabalala, N., Nduku, P., Langer, L., Grant, 

S.,   Sonnenfeld, A., Anda, D., Eyers, J.  & Snilstveit. B. (2022). Strengthening Women's  

 Empowerment and Gender Equality in Fragile Contexts towards Peaceful and Inclusive  

 Societies: A Systematic Review and Meta‐Analysis. Campbell Systematic Reviews 18(1),  

 e1214. 

Manesh, S. N., Choi, J. O., Shrestha, B. K., Lim, J., & Shrestha, P. P. (2020). Spatial analysis 

of the    gender wage gap in architecture, civil engineering, and construction 

occupations in the United   States. Journal of Management in Engineering, 36(4),  

 04020023. 

Memon, A. H., Khahro, S. H., Memon, N. A., Memon, Z. A., & Mustafa, A. (2023).  

 Relationship between job satisfaction and employee performance in the construction  

 industry of Pakistan. Sustainability, 15(11), 8699. https://doi.org/10.3390/su15118699. 

Mosimanegape, N. T., & Ijasan, K. (2022, January). Creating an inclusive built environment:  

 achieving gender equality in the real estate industry. In Procs 21st Annual African Real  

 Estate Society (AFRES) Conference 147-163.  

Navarro-Astor, E., Román-Onsalo, M., & Infante-Perea, M. (2017). Women’s career  

 development in the construction industry across 15 years: Main barriers. Journal of  

 Engineering, Design and Technology, 15(2), 199-221. https://doi.org/10.1108/JEDT-07-2016- 

 0046. 

Norberg, C., & Johansson, M. (2021). “Women and “ideal” women”: The representation of  

 women in the construction industry. Gender Issues, 38(1), 1-24.  

 https://doi.org/10.1007/s12147-020-09257-0. 

Ntamark, J. J., & Asuquo, I. P. (2022). Issues affecting gendered roles of professionals in the  

 built environment in Nigeria. UNIUYO Journal of Gender Studies 4, 197-211. 

Oladapo, R.A. (2017). Gender Bias in the Selection of Estate Surveyors and Valuers in Lagos  

 Property Market. FUTY Journal of the Environment 11(1), 101-111. 

https://doi.org/10.3390/su15118699
https://doi.org/10.1108/JEDT-07-2016- %090046
https://doi.org/10.1108/JEDT-07-2016- %090046
https://doi.org/10.1007/s12147-020-09


FEDMCON 2025 | Proceedings of the FEDM Journal of Sustainable Design and 

Management | Page 122 

Osubor, O. (2017) Headship of professional bodies in the built environment: the  

 challenges facing   the female gender, IOSR Journal of Engineering (IOSRJEN) 

07(03), 81-87. 

Pamidimukkala, A.  & Kermanshachi, S. (2022). Development of strategies to improve health  

 and   safety of women in construction industry: A Delphi method. Construction 

Research   Congress. 314-323. 

Powell, A., Bagilhole, B., & Dainty, A. (2009). How women engineers do and undo gender:  

 Consequences for gender equality. Gender, Work & Organization, 16(4), 411-428. 

Rasheed, E. O., Yu, J., Hale, S., & Booth, N. (2022). The impact of external and internal  

 sources of   motivation on young women’s interest in construction-related careers: 

An exploratory   study. International Journal of Construction Education and 

Research, 18(2), 159-178. 

Sang, K. J., Dainty, A. R., & Ison, S. G. (2014). Gender in the UK architectural profession: 

(re)   producing and challenging hegemonic masculinity. Work, Employment and  

 society, 28(2), 247-264. 

Sang, K. J., Ison, S. G., & Dainty, A. R. (2009). The job satisfaction of UK architects and  

 relationships with work‐life balance and turnover intentions. Engineering, 

Construction   and   Architectural Management, 16(3), 288-300. 

Shatilova, O., Sobolieva, T. & Vostryakov, O. (2021). Gender Equality in the Energy Sector: 

Analysis  and Empowerment. Polityka Energetyczna-Energy Policy Journal, 19-42. 

Shola, S. Z.  & Abdulazeez, A. S.  (2020). Factors Influencing the Involvement of Female 

Quantity  Surveyors in the Nigerian Construction Industry: Perception of 

Professionals. International   Journal of Engineering Applied Sciences and Technology 5(9), 

105-114. 

Soundarya Priya, M. G., & Anandh, K. S. (2024). Exploring the Determinants of Quality of  

 Work Life in the Construction Industry: A Quantitative Approach. Buildings, 14(6), 

 1607. 

Tunji-Olayeni, P. F., Kajimo-Shakantu, K., & Oni, A. A. (2021). Work-life experiences of  

 women in the construction industry: A case of women in Lagos Mainland,  

 Nigeria.  In IOP Conference Series: Earth and Environmental Science 654.  

 DOI: 10.1088/1755-1315/654/1/012012. 

Tvorogova, A. (2021). The Effectiveness of Gender Equality Interventions in Project Based  

 Organisations. Master Thesis, Politecnico di Milano. 

Wang, C. C., Mussi, E., & Sunindijo, R. Y. (2021). Analysing gender issues in the Australian  

 construction industry through the lens of empowerment. Buildings, 11(11), 553. 

World Health Organization (WHO). Gender and Health, 2024. Gender (who.int) 

Xalxo, S., (2022). Women in Creating Equality in the Construction Industry: A Review.  

  http://dx.doi.org/10.2139/ssrn.4476645. 

https://www.who.int/health-topics/gender#tab=tab_1
https://dx.doi.org/10.2139/ssrn.4476645


FEDMCON 2025 | Proceedings of the FEDM Journal of Sustainable Design and 

Management | Page 123 

An Appraisal of Universal Design Compliance in Residential 

Care Centres for the Elderly: A Comparative Study   

Christopher M. Adeniji1, Y. O. Fasheun-Motesho1 

1 Department of Architecture, Lead City University, Ibadan, Oyo State, Nigeria 

  (christopheradeniji@gmail.com, fasheun-motesho.jumoke@lcu.edu.ng) 

Corresponding email: christopheradeniji@gmail.com  

Abstract. The growing elderly population has intensified the need for residential care environments that 

promote independence, safety, and well-being through universal design. This study appraises the level of 

universal design compliance in residential care centres for the elderly using a comparative case study 

approach. Drawing from relevant literature on universal design and age-friendly environments, the study 

identifies key appraisal parameters, namely approachability and entry experience, accessibility and 

mobility support, usability and daily living support, and sensory comfort and psychosocial well-being. Five 

case studies were examined, comprising three purpose-built international facilities in China, Belgium, and 

Spain, and two adapted facilities in Nigeria. Data were obtained through field observation, photographic 

documentation, and comparative appraisal. Findings reveal that the purpose-built facilities demonstrated 

high compliance across all parameters, reflecting the effectiveness of early design integration and strong 

regulatory frameworks. In contrast, the Nigerian facilities exhibited partial and uneven compliance, with 

significant deficiencies in accessibility and ergonomic detailing, despite incorporating culturally 

responsive elements that supported psychosocial well-being. The study concludes that the effectiveness of 

elderly care facilities is strongly influenced by intentional design planning and policy enforcement. It 

recommends the adoption of mandatory universal design guidelines, structured retrofitting of existing 

facilities, and the integration of culturally meaningful features within accessible spatial configurations to 

enhance inclusive and dignified aging environments. 

Keywords: Universal design, elderly care facilities, accessibility, inclusive built environments,  

     sustainable environments. 

 

1. Introduction 

The rapid global increase in the elderly population has generated significant challenges for 

architectural design, particularly in healthcare and residential environments (Van Hoof et al., 

2021; Khan et al., 2020; Fang et al., 2020). Globally, individuals aged 60 years and above 

constitute over 11% of the population, a figure projected to nearly double by 2050, reaching 

approximately 22% (World Health Organization [WHO], 2024). This demographic transition 

is not confined to high-income countries, low- and middle-income nations, including Nigeria, 

are increasingly confronted with the implications of population ageing, particularly in relation 

to healthcare provision and the adequacy of living environments (Jakovljevic et al., 2021; Van 

Hoof et al., 2021). Elderly individuals often require environments that prioritise safety, 

accessibility, and supportive features to sustain independence and quality of life (Wang et al., 

2022; Chau & Jamei, 2021). Consequently, architectural responses must address age-related 

physical, sensory, and cognitive changes through inclusive principles of accessibility, mobility, 

and comfort (Yang et al., 2024). 

In Nigeria, the elderly population is expanding rapidly, increasing from approximately 9.4 

million in 2020 to an estimated 16 million by 2030, with projections indicating a rise to about 

47 million by 2060 (UN DESA Population Division, 2024; Statista, 2024; Ogunyemi et al., 

2023). Despite this growth, elderly care remains largely family-based, a traditional support 

system increasingly strained by urbanisation, reduced household sizes, and the migration of 

younger populations to urban centres or abroad (Jolselt, 2020; Okeke, 2017). As a result, many 
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elderly Nigerians experience social isolation, heightened vulnerability, and reduced quality of 

life (National Academies of Sciences, 2020; Freedman & Nicolle, 2020). These socio-cultural 

transformations underscore the growing need for purpose-built residential care facilities for the 

elderly. However, the availability of such facilities remains limited, and many existing centres 

exhibit deficiencies in accessibility, safety, and environmental support (Medale & Ezeokoli, 

2024; Adewale & Fasae, 2019). 

Universal design (UD) provides a robust framework for addressing these challenges by 

promoting inclusive, accessible, and functional environments for users of all ages and abilities 

(Ko & Bae, 2024; Sanford & Remillard, 2021). UD refers to the design of environments, 

products, and services that can be used by the widest possible range of people without the need 

for adaptation or specialised solutions (Busby, 2024). Originating from the work of Ron Mace 

in the 1980s, the concept emphasises independence, equity, and usability, particularly for 

persons with disabilities and ageing populations (Busby, 2024; Elassal & Ahmed, 2024). Over 

time, UD has expanded to incorporate considerations of cultural context, social inclusion, and 

psychosocial well-being (Steinfeld & Maisel, 2012). Within elderly care environments, UD is 

especially critical for addressing mobility limitations, sensory impairments, and cognitive 

decline, thereby supporting lifelong usability and dignity in living environments (Fisk et al., 

2020; Ko & Bae, 2024). 

The seven principles of universal design, equitable use, flexibility in use, simple and intuitive 

use, perceptible information, tolerance for error, low physical effort, and appropriate size and 

space for approach and use, provide a comprehensive framework for assessing the inclusivity 

of built environments (The Center for Universal Design, 1997). Design features such as non-

slip flooring, handrails, adequate lighting, and generous circulation spaces have been shown to 

significantly enhance safety, ease of movement, and social interaction among elderly users (Ko 

& Bae, 2024; Sanford & Remillard, 2021). Despite these well-documented benefits, the 

application of UD principles within Nigerian residential care centres for the elderly remains 

limited and insufficiently appraised. Existing studies largely identify general accessibility 

challenges but lack systematic and comparative evaluation against international benchmarks 

(Odetola et al., 2020; Adewale & Fasae, 2019). 

In response to this gap, this study appraises the level of universal design compliance in 

residential care centres for the elderly through a comparative analysis of five facilities, three 

purpose-built centres located in China, Belgium, and Spain, and two adapted facilities in 

Nigeria. The appraisal focuses on four key parameters derived from universal design and age-

friendly design literature: approachability and entry experience, accessibility and mobility 

support, usability and daily living support, and sensory comfort and psychosocial well-being. 

The primary objective is to identify critical gaps in UD compliance within Nigerian elderly 

care facilities and to propose context-sensitive retrofitting and policy recommendations by 

benchmarking them against international best practices. By doing so, the study contributes to 

the discourse on age-friendly architecture and offers actionable insights for architects, planners, 

and policymakers committed to creating inclusive and dignified living environments for ageing 

populations. 

1.1 Study Location 

This study appraised five residential care centres for the elderly, selected to enable a 

comparative evaluation of universal design application across different regulatory, economic, 

and cultural contexts. The sample comprises three purpose-built facilities from international 
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settings and two adapted facilities from Nigeria, reflecting the prevailing local practice of 

modifying existing buildings for elderly care. The selected case studies are: 

1. Yiyuan Service Centre for the Elderly (Tianjin, China) 

2. Mortsel Elderly Care Campus (Mortsel, Belgium) 

3. Pòrtol Elderly Residence (Pòrtol, Spain) 

4. Rockgarden Homes for Senior Citizens (Ikorodu, Lagos, Nigeria) 

5. Divine Senior Citizens Palace (Akobo, Ibadan, Nigeria) 

The facilities were selected based on accessibility of data and their representation of contrasting 

design approaches, ranging from purpose-built models operating within robust regulatory 

frameworks to adapted solutions in resource-constrained contexts. Figure 1 illustrates the 

geographical distribution of the selected case study locations. 

 

Figure 2: Geographical Distribution Map of Case Study Locations  

Source: Researcher’s Field Work, 2025 

 

2. Methodology 

This research adopted a multiple case study approach to appraise the compliance of residential 

care centres with universal design principles. As Hunziker and Blankenagel (2024) note, case 

study methodology is suitable for investigating how questions arise in real-world contexts 

where the researcher has minimal control over events. This approach enables in-depth 

exploration of complex phenomena within natural settings, making it appropriate for evaluating 

built environments across socio-cultural contexts. 

Data were gathered from both primary and secondary sources to ensure a comprehensive 

appraisal. For the two Nigerian case studies, primary data collection involved site visits 

conducted between October and December 2025, observational schedules documenting 

architectural features, and photographic surveys capturing spatial configurations and design 

elements. For the three international case studies, where physical access was not feasible, data 

were obtained from architectural documentation, published project reports, peer-reviewed 

post-occupancy evaluations, and verified photographic materials from reputable architectural 

platforms such as ArchDaily. 

Secondary data included analysis of universal design frameworks, particularly the seven 

principles established by The Center for Universal Design (1997), and relevant accessibility 
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guidelines including the Smithsonian Accessibility Guidelines and the World Health 

Organization's age-friendly cities checklist. 

The appraisal of the selected residential care centres was structured around four interrelated 

parameters: approachability and entry experience, accessibility and mobility support, usability 

and daily living support, and sensory comfort and psychosocial well-being. These parameters, 

derived from established universal design principles and age-friendly design frameworks, 

emphasize safe access, independent movement, functional usability, and supportive sensory 

environments for elderly populations (Steinfeld & Maisel, 2012; Adewale & Fasae, 2019; Fisk 

et al., 2020; Sanford & Remillard, 2021; Van Hoof et al., 2021; Hasan, 2024). This framework 

allows a holistic evaluation by addressing both physical and psychosocial dimensions, ensuring 

design performance is assessed beyond barrier-free access to include quality of life and well-

being outcomes. 

Data analysis employed content analysis methodology, where observed features in each case 

study were systematically compared against established universal design benchmarks for each 

parameter. This qualitative approach enabled identification of compliance levels across 

different design contexts, documentation of best practices in purpose-built facilities, 

recognition of systemic gaps in adapted facilities, and development of context-sensitive 

recommendations. The comparative nature of this design allowed cross-contextual analysis 

while maintaining qualitative depth. 

3. Results and Discussion 

3.1 Case Study 1: Yiyuan Service Centre for the Elderly, Tianjin, China 

a. Approachability and Entry Experience 

The main entrance of Yiyuan Service Centre is clearly legible and welcoming, with wide, 

unobstructed pathways and visually distinct entry points that aid orientation (Figure 2). 

Landscaping and seating near the entrance create a comfortable, inviting experience for 

residents and visitors, encouraging social interaction even before entering the facility. 

 

Figure 3: Front view of Yiyuan Service Centre for the Elderly 

Source: https://www.archdaily.com 

b. Accessibility and Mobility Support 

The facility excels in supporting independent movement. Wide corridors and doorways (Figure 

4) accommodate wheelchairs and walkers, while T-shaped layouts (Figure 3) minimize 

https://www.archdaily.com/
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disorientation and simplify circulation. Ramps, elevators, and level transitions are fully 

integrated, ensuring that all areas are accessible without assistance, demonstrating strong 

adherence to universal design principles for equitable and low-effort use. 

 

Figure 4: T-shaped layouts for movement 

Source: https://www.archdaily.com 

 

Figure 5: Wide doors and corridor view 

Source: https://www.archdaily.com 

c. Usability and Daily Living Support 

Internal spaces are designed for functional usability. Living rooms (Figure 5) offer flexible 

seating arrangements for social engagement, bedrooms (Figure 6) accommodate diverse 

mobility needs, and dining areas are strategically positioned to reduce travel distances and 

support supervision. Furniture, fixtures, and layouts are adaptable, promoting independence in 

daily routines and aligning with the principles of flexibility and simplicity. 

https://www.archdaily.com/
https://www.archdaily.com/
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Figure 6: Living Room view 

Source: https://www.archdaily.com 

 

Figure 7: Typical bedroom view 

Source: https://www.archdaily.com 

d. Sensory Comfort and Psychosocial Well-Being 

The facility integrates sensory and psychosocial considerations effectively. Natural lighting, 

visual cues, and landscaped courtyard views contribute to a calming environment, while 

communal spaces encourage socialization and reduce isolation. Textural contrasts, acoustic 

management, and intuitive signage support residents with sensory impairments, enhancing 

orientation, comfort, and overall psychological well-being. 

Summary Appraisal: The Yiyuan Service Centre demonstrates strong compliance with UD 

principles across approachability, accessibility, and usability. The design ensures safe, 

independent movement, intuitive navigation, and functional living environments. While 

sensory enhancements such as tactile flooring and auditory cues are present, there is still room 

for refinement to further support residents with sensory impairments. Overall, this purpose-

built facility exemplifies international best practice for elderly care design. 

3.2 Case Study 2: Mortsel Elderly Care Campus, Mortsel, Belgium 

a. Approachability and Entry Experience 

Mortsel Elderly Care Campus features a clearly defined main entrance with ramps, handrails, 

and an unobstructed pathway that immediately communicates accessibility and safety (Figure 

https://www.archdaily.com/
https://www.archdaily.com/
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7 & 8). Landscaping, courtyard seating, and visually distinct entry features create a welcoming 

environment, fostering positive first impressions and ease of orientation for residents and 

visitors alike. 

 

Figure 8: Front view  

https://www.archdaily.com 

 

Figure 9: Entrance with railings 

https://www.archdaily.com 

b. Accessibility and Mobility Support 

The campus demonstrates strong accessibility throughout. Wide corridors (Figure 9), ramps 

connecting street level to basements (Figure 10), and level transitions enable seamless 

movement for residents using mobility aids. Elevators provide vertical circulation across multi-

level areas, while clearly marked pathways and open layouts facilitate intuitive navigation. 
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Figure 10: Ramp from street to basement 

https://www.archdaily.com 

 

Figure 11: Corridors of Mortsel Elderly Campus 

https://www.archdaily.com 

c. Usability and Daily Living Support 

Interior spaces are designed to support functional daily routines. Typical bedrooms (Figure 12) 

are spacious and ergonomically arranged, communal lounges (Figure 11) encourage social 

engagement, and wide balconies provide outdoor access for leisure and recreation. Dining areas 

are positioned to reduce travel distances and allow supervision, aligning with principles of 

flexibility and simplicity of use. 

 
Figure 12: Courtyard view 

https://www.archdaily.com 
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Figure 13: Typical Toilet 

https://www.archdaily.com 

d. Sensory Comfort and Psychosocial Well-Being 

Mortsel campus emphasizes environmental comfort and psychosocial well-being. Natural light 

permeates communal areas and corridors, reducing reliance on artificial lighting and enhancing 

orientation. Landscaped courtyards and gardens (Figure 13) provide visual stimulation and 

relaxation, while clear signage, color-coded paths, and low-glare surfaces (Figure 14) support 

residents with sensory impairments. Social spaces and activity areas foster interaction, reducing 

isolation and promoting mental health. 

 

Figure 14: Landscaped courtyards and gardens 

https://www.archdaily.com 

 

Figure 15: Color-coded paths, and low-glare surfaces 

https://www.archdaily.com 

https://www.archdaily.com/
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Summary Appraisal: Mortsel Elderly Care Campus exhibits high compliance with all four 

appraisal parameters. Its approachability, accessible circulation, functional usability, and 

integrated sensory/psychosocial considerations demonstrate best practices in purpose-built 

elderly care facilities. Small enhancements could include additional tactile and auditory cues 

for residents with more severe sensory limitations. 

3.3 Case Study 3: Pòrtol Elderly Residence, Pòrtol, Spain 

a. Approachability and Entry Experience 

The Pòrtol Elderly Residence presents a clearly articulated and accessible entry sequence. The 

facility is well integrated with the surrounding street network, with a gently sloped ramp 

providing direct access from street level to the main entrance (Figure 16). The building frontage 

is visually legible and complemented by open transitional spaces that reduce anxiety and aid 

orientation for first-time users and elderly residents. 

 

Figure 16: Front view of Pòrtol Elderly Residence 

https://www.archdaily.com 

 

Figure 17: Ramp for access from street 

https://www.archdaily.com 
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b. Accessibility and Mobility Support 

Internal circulation within the facility demonstrates strong compliance with universal design 

principles. Wide doors and an open lobby layout (Figure 17) accommodate wheelchair users 

and walking aids, while barrier-free corridors ensure continuous movement without physical 

obstruction. Vertical and horizontal circulation systems are intuitively organized, reducing 

wayfinding difficulties and supporting independent mobility throughout the residence. 

 

Figure 18: Wide doors and lobby view 

https://www.archdaily.com 

c. Usability and Daily Living Support 

Residential and communal spaces are designed to support daily routines with minimal physical 

and cognitive effort. Typical bedroom lounges (Figure 19) provide flexible layouts that allow 

personalization and accommodate varying mobility needs. Reception and communal areas 

(Figure 19) are centrally positioned to encourage interaction and provide visual supervision, 

while dining and shared activity spaces are easily accessible from residential units, reinforcing 

functional usability and independence. 

 

Figure 19: Reception area view 

https://www.archdaily.com 

https://www.archdaily.com/
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Figure 20: Typical bedroom lounge view 

https://www.archdaily.com 

d. Sensory Comfort and Psychosocial Well-Being 

The design strongly emphasizes sensory comfort and psychological well-being. Landscaped 

courtyards and garden areas (Figure 3.19) provide visual relief, opportunities for outdoor 

engagement, and connection to nature, which are known to support mental health among 

elderly populations (Fisk et al., 2020; Van Hoof et al., 2021). Abundant natural lighting, warm 

material palettes, and visual continuity between indoor and outdoor spaces create a calming 

environment that enhances orientation and reduces stress. 

 

Figure 21: Courtyard and garden area 

https://www.archdaily.com 

Summary Appraisal: Pòrtol Elderly Residence demonstrates high compliance across all four 

appraisal parameters. The facility’s clear approachability, barrier-free circulation, functional 

usability, and strong emphasis on sensory and psychosocial well-being position it as an 

exemplary model of universal design application in elderly residential care. Minor 

enhancements could include additional tactile or auditory cues to further support residents with 

advanced sensory impairments. 
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3.4 Case Study 4: Rockgarden Homes for Senior Citizens, Ikorodu, Lagos, Nigeria 

a. Approachability and Entry Experience 

Rockgarden Homes presents a modest and informal entry experience characteristic of adapted 

residential facilities in Nigeria. The main entrance is identifiable but lacks clear architectural 

emphasis and dedicated drop-off zones for elderly residents (Figure 21). While the compound 

layout is generally calm and non-intimidating, the absence of covered walkways and limited 

visual cues reduces ease of approach, particularly for residents with mobility or visual 

impairments. 

 

Figure 22: Front view of Rockgarden Homes facility 

Source: Researcher’s Field Work, 2025 

b. Accessibility and Mobility Support 

Accessibility within the facility is moderate. Buildings are arranged in blocks with relatively 

short walking distances (Figure 22), which supports mobility to some extent. However, the 

absence of ramps, handrails, and continuous barrier-free pathways limits independent 

movement for residents using mobility aids. Internal circulation relies largely on level ground 

and informal pathways, which may become challenging during adverse weather conditions. 

These limitations reflect the constraints associated with retrofitting existing residential 

structures rather than purpose-built elderly care facilities. 

 

Figure 23: Buildings arranged in blocks 

Source: Researcher’s Field Work, 2025 
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c. Usability and Daily Living Support 

Communal and residential spaces support basic daily activities but with limited ergonomic 

consideration. Typical bedrooms (Figure 23) are adequately sized but lack adjustable fixtures 

and clear maneuvering spaces. Dining areas (Figure 24) and recreational spaces, including the 

games hut (Figure 25), encourage social interaction and routine engagement. However, the 

usability of these spaces is constrained by furniture arrangement and the absence of supportive 

features such as grab bars and slip-resistant finishes. 

 
Figure 24: Typical bedroom view 

Source: https://rockgardenhomes.com 

 

Figure 25: Typical dining room 

Source: Researcher’s Field Work, 2025 

 

Figure 26: Games hut view 

Source: Researcher’s Field Work, 2025 
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d. Sensory Comfort and Psychosocial Well-Being 

Rockgarden Homes demonstrates notable strengths in supporting psychosocial well-being 

through culturally responsive environmental features. In addition to landscaped gardens and 

sit-out spaces (Figures 3.26 and 27), the facility incorporates a small domestic animal farm 

comprising hens, ducks, goats, and other light livestock. Elderly residents are subtly 

encouraged to interact with and feed these animals, fostering a sense of purpose, routine, and 

familiarity associated with traditional domestic life. Such interactions align with evidence that 

animal-assisted and nature-based activities enhance emotional well-being and reduce feelings 

of loneliness among older adults (Fisk et al., 2020; Van Hoof et al., 2021). 

The presence of a water fountain within the outdoor environment further contributes to sensory 

comfort by providing auditory stimulation and a calming atmosphere, which supports 

relaxation and stress reduction. Group activities, including game sessions (Figure 28), reinforce 

social cohesion and community bonding. Despite these strengths, the absence of structured 

sensory design elements, such as tactile paving, high-contrast visual cues, and acoustic zoning, 

limits the facility’s ability to fully support residents with sensory impairments. 

 

Figure 27: Garden area 

Source: Researcher’s Field Work, 2025 

 
Figure 28: Sit-out view 

Source: Researcher’s Field Work, 2025 



FEDMCON 2025 | Proceedings of the FEDM Journal of Sustainable Design and 

Management | Page 138 

 

Figure 29: Games session 

Source: https://rockgardenhomes.com 

Summary Appraisal: Rockgarden Homes demonstrates moderate compliance with universal 

design principles, particularly in promoting psychosocial well-being through communal 

activities and outdoor spaces. However, significant gaps remain in approachability, 

accessibility, and functional usability due to limited mobility support and the absence of key 

universal design features. These findings underscore the challenges of adapting conventional 

residential buildings for elderly care in resource-constrained contexts and highlight the need 

for targeted retrofitting strategies and policy support. 

3.5 Case Study 5: Divine Senior Citizens Palace, Akobo, Ibadan, Nigeria 

a. Approachability and Entry Experience 

Divine Senior Citizens Palace exhibits a limited level of approachability. The entrance gate is 

narrow and lacks a clearly defined drop-off zone or transitional space for elderly residents 

(Figure 29). Access into the facility is visually understated, with minimal architectural cues to 

aid orientation or convey a welcoming entry experience. The absence of covered walkways 

and signage further reduces ease of approach, particularly for residents with mobility or visual 

impairments. 

 

Figure 30: Entrance gate of Divine Senior Citizens Palace 

Source: Researcher’s Field Work, 2025 
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b. Accessibility and Mobility Support 

Accessibility within the facility is significantly constrained. Internal circulation spaces are 

narrow and lack ramps, handrails, or continuous barrier-free routes. Level differences are not 

clearly articulated, increasing the risk of trips and falls (Figure 30). Movement between 

functional spaces often requires assistance, indicating low compliance with universal design 

principles related to independent mobility and low physical effort. 

 

Figure 31: Entrance lack ramps, level differences are not clearly articulated 

Source: Researcher’s Field Work, 2025 

c. Usability and Daily Living Support 

Residential and communal spaces provide basic functionality but with limited ergonomic 

consideration. Living and dining areas (Figures 31 and 32) are modest in size and not optimally 

configured for wheelchair manoeuvrability or assisted movement. Bedrooms lack adaptive 

fixtures and flexible layouts, constraining residents’ ability to independently perform daily 

activities. The absence of supportive bathroom fittings further limits usability for residents with 

reduced mobility. 

 

 

Figure 32: Living room view 

Source: Researcher’s Field Work, 2025 
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Figure 33: Dining room view 

Source: Researcher’s Field Work, 2025 

d. Sensory Comfort and Psychosocial Well-Being 

The facility provides limited sensory stimulation and psychosocial support. While some 

landscaping and paved outdoor areas are present (Figure 33), these spaces are not intentionally 

designed to promote therapeutic engagement or prolonged outdoor use. Visual contrast, tactile 

cues, and auditory elements are largely absent, reducing environmental legibility and sensory 

comfort. Social interaction is primarily dependent on staff-led routines rather than spatial 

design, which limits opportunities for spontaneous engagement and community bonding 

among residents. 

 

Figure 34: Paving and landscape view 

Source: Researcher’s Field Work, 2025 

Summary Appraisal: Divine Senior Citizens Palace demonstrates low compliance across the 

four appraisal parameters. Limitations in approachability, accessibility, and usability highlight 

the challenges of converting conventional residential buildings into elderly care facilities 

without structured universal design interventions. While the presence of basic communal 

spaces provides minimal psychosocial support, the facility underscores the urgent need for 

policy-driven design standards, professional guidance, and targeted retrofitting strategies for 

elderly care environments in Nigeria. 
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3.6 Discussion 

This section synthesizes findings from the five case studies by comparing their levels of 

compliance with universal design principles across four appraisal parameters: approachability 

and entry experience, accessibility and mobility support, usability and daily living support, and 

sensory comfort and psychosocial well-being. The comparison reveals clear contrasts between 

purpose-built international facilities and adapted Nigerian facilities, highlighting the influence 

of design intent, regulatory context, and socio-cultural factors on universal design outcomes. 

Approachability and Entry Experience 

The international case studies, namely Yiyuan Service Centre (China), Mortsel Elderly Care 

Campus (Belgium), and Pòrtol Elderly Residence (Spain), demonstrated strong compliance 

with universal design requirements related to approachability. These facilities provided clearly 

legible entrances, barrier-free access routes, covered walkways, and visual cues that enhance 

wayfinding and reduce entry-related stress for elderly users. Features such as ramps integrated 

into the primary approach routes and transitional spaces between outdoor and indoor 

environments reflect best practices in age-friendly design, as emphasized by Steinfeld and 

Maisel (2012) and Van Hoof et al. (2021). 

In contrast, the Nigerian facilities, Rockgarden Homes and Divine Senior Citizens Palace, 

showed limited compliance. While Rockgarden Homes benefits from a campus-style layout 

with ground-level access, approach routes lack clear hierarchy, formal drop-off zones, and 

tactile guidance. Divine Senior Citizens Palace exhibits the weakest performance, with a 

narrow entrance, minimal signage, and no clearly articulated transition spaces. These findings 

align with earlier observations that many elderly care facilities in Nigeria prioritize functional 

accommodation over inclusive entry design (Adewale & Fasae, 2019). 

Accessibility and Mobility Support 

Accessibility and mobility support emerged as the most pronounced area of divergence 

between the two groups of facilities. The international facilities consistently incorporated 

ramps, elevators, wide corridors, continuous handrails, and level transitions, enabling 

independent movement for residents with varying mobility capacities. Internal circulation 

systems, including T-shaped layouts and looped corridors, minimized confusion and supported 

safe navigation, consistent with universal design principles of low physical effort and tolerance 

for error (The Center for Universal Design, 1997; Fisk et al., 2020). 

Conversely, both Nigerian facilities displayed substantial accessibility limitations. Although 

Rockgarden Homes benefits from predominantly single-storey buildings, the absence of 

handrails, ramps, and assistive mobility features restricts independent movement. Divine 

Senior Citizens Palace exhibits more severe constraints, including narrow corridors, level 

changes without support features, and reliance on staff assistance for basic mobility. These 

findings underscore the challenges associated with retrofitting existing residential structures 

for elderly care without adequate regulatory enforcement or design expertise. 

Usability and Daily Living Support 

Usability of residential and communal spaces was closely tied to whether facilities were 

purpose-built or adapted. The international case studies demonstrated high usability through 

flexible room layouts, appropriately scaled furniture, accessible sanitary facilities, and well-

defined communal areas that support daily routines and social interaction. Bedrooms, dining 

spaces, and lounges were designed to accommodate assistive devices while maintaining 
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residential comfort, reflecting the principles of equitable and flexible use (Sanford & 

Remillard, 2021). 

In Nigerian facilities, usability was uneven. Rockgarden Homes provided functional communal 

spaces such as dining areas, gardens, and activity huts, which support social engagement. 

However, deficiencies in bathroom accessibility, adjustable fixtures, and ergonomic detailing 

limited independent use. Divine Senior Citizens Palace performed poorly in this parameter, 

with spatial configurations that constrain wheelchair manoeuvrability and lack adaptive design 

features. These limitations reflect broader systemic issues related to cost constraints and the 

absence of mandatory universal design standards in local building regulations. 

Sensory Comfort and Psychosocial Well-Being 

Sensory comfort and psychosocial well-being differentiated the facilities most clearly in terms 

of design philosophy. International facilities deliberately integrated natural lighting, 

courtyards, landscaped gardens, and visual connectivity to enhance emotional well-being and 

cognitive orientation. These environments support aging-in-place by fostering familiarity, 

autonomy, and social interaction, consistent with findings by Van Hoof et al. (2021) and Ko 

and Bae (2024). 

Interestingly, Rockgarden Homes demonstrated contextually meaningful strengths in this 

parameter. The presence of landscaped gardens, a fountain, and a small domestic animal farm, 

including poultry, goats, and ducks, creates a familiar and culturally resonant environment that 

encourages interaction, routine, and a sense of purpose among residents. This aligns with 

evidence that engagement with nature and animals can enhance psychological well-being and 

reduce loneliness in elderly populations (Fisk et al., 2020). However, these strengths are 

undermined by the absence of intentional sensory design elements such as tactile paving, 

auditory cues, and shaded seating areas. 

Divine Senior Citizens Palace showed minimal engagement with sensory and psychosocial 

design strategies. Outdoor spaces lack therapeutic landscaping, and indoor environments 

provide limited sensory variation, reducing their potential to support mental stimulation and 

social cohesion. 

Overall Implications 

The comparative analysis demonstrates that purpose-built residential care centres consistently 

achieve higher levels of universal design compliance across all four appraisal parameters. In 

contrast, adapted facilities in Nigeria reveal partial and uneven compliance, shaped by 

structural constraints, limited resources, and weak regulatory frameworks. Nonetheless, the 

culturally grounded strategies observed at Rockgarden Homes suggest that context-sensitive 

approaches, when combined with universal design principles, can produce meaningful 

improvements in elderly care environments even in low-resource settings. 

4. Conclusion 

This study appraised universal design compliance in five residential care centres for the elderly 

through a comparative analysis of purpose-built international facilities and adapted Nigerian 

facilities. The findings indicate that compliance is strongly shaped by early design intent, 

regulatory enforcement, and contextual responsiveness. Purpose-built facilities in China, 

Belgium, and Spain consistently performed well across approachability, accessibility, 

usability, and sensory comfort, reinforcing the view that universal design is most effective 

when integrated from the initial design stages. 
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In contrast, the Nigerian facilities demonstrated partial and uneven compliance, with 

pronounced deficiencies in accessibility and mobility support. Rockgarden Homes showed 

relative strength in psychosocial well-being through culturally familiar features such as 

gardens, water elements, and interaction with domestic animals, yet these were not supported 

by adequate barrier-free circulation or ergonomic detailing. Divine Senior Citizens Palace 

recorded the lowest compliance across all appraisal parameters, highlighting the limitations of 

adapting conventional residential buildings for elderly care without structured universal design 

frameworks. 

Overall, the study concludes that many elderly care facilities in Nigeria are inadequately 

equipped to support independent living, dignity, and inclusive participation among older adults. 

This shortfall has wider implications for social inclusion, public health outcomes, and 

sustainable urban development, particularly in light of Nigeria’s steadily aging population. 

Based on these findings, it is recommended that government agencies establish and enforce 

mandatory universal design guidelines for elderly care facilities, aligned with international 

frameworks such as the WHO age-friendly cities model and recognized accessibility standards. 

Architects and allied professionals should prioritize universal design from the conceptual stage, 

while existing facilities should undergo targeted retrofitting to improve mobility, safety, and 

usability. In addition, culturally resonant features should be intentionally integrated with 

universal design principles, as their psychosocial benefits are most effective when supported 

by accessible and inclusive spatial configurations. 
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Abstract The concept of ecosystem-based Adaptation (EbA) is becoming a popular nature-based approach to 

address the risks posed by climate change in coastal regions. Nonetheless, limited evidence exists on the efficacy of 

EbA strategies at the community level regarding the roles of participation, governance, and domestic financing in 

West African coastal communities. The recurring floods, coastal erosion, and ecosystem degradation, coupled with 

livelihood vulnerability, continue to threaten coastal resilience in Badagry, Lagos State, and raise questions about 

the efficacy of current EbA interventions in practice. The paper examines the effectiveness of EbA strategies in 

improving the resilience of coastal regions in seven communities in Badagry, Lagos State, Nigeria, focusing on 

environmental changes, community participation, and government constraints. A combined methodology was used, 

comprising a household survey of 350 people and complemented by interviews with key informants and field 

observations. The relationships among EbA practices, community engagement, and perceived resilience outcomes 

were analyzed using descriptive statistics and inferential methods. Results reveal that EbA strategies, including 

mangrove restoration, wetland conservation, and sustainable fisheries, have helped achieve better flood control, 

reduced erosion, and improved livelihoods, especially in communities with greater participation. However, it is 

weakened by ineffective policies, insufficient funding, and poor land use in certain areas, which affect long-term 

sustainability. The research gap the study addresses is the lack of empirical knowledge about the methods of 

participation and governance that predetermine the success of EbA at the community level in a Nigerian coastal 

setting. It proposes applying models of participation as an instrument to introduce long-term EbA programs, ensure 

the consistency of policy instruments, and change local financing mechanisms in a Nigerian coastal region to 

enhance the effectiveness of long-term EbA programs. 

Keywords: Ecosystem-based Adaptation; Coastal Resilience; Community Participation; Governance; Badagry, 

Nigeria 

 

1. Introduction 

The problem of climate change continues to be a growing threat to coastal areas around the 

world, especially to low-lying, ecologically sensitive areas. Increased sea levels, stronger storm 

surges, erosion, and floods, and saline intrusion have increased in frequency and intensity and 

may be a danger to human settlements, infrastructure, ecosystems, and livelihoods (Parmesan, 

et al 2022). Developing countries have the highest vulnerability of coastal communities due to 

high population density, livelihoods that rely on ecosystems, low institutional capacity, and 

limited access to adaptation finance (Mhlanga, 2024). The challenges have heightened the 

quest for new, sustainable, and affordable adaptation measures capable of mitigating the effects 

of climate risks and, at the same time, sustaining long-term socio-economic development. 

The so-called ecosystem-based Adaptation (EbA) has become one of the most important 

nature-based strategies for mitigating the effects of climate change in vulnerable ecosystems. 

EbA is the process of conserving, restoring, and sustainably managing ecosystems to assist 

people in adapting to climate change, while upholding ecosystem services that contribute to 

human well-being (Chou & Sovann 2019). The EbA interventions include mangrove 

restoration, wetland protection, dune protection, and sustainable fisheries management, which, 

in turn, improve the resilience of coastal areas, reduce wave impact, regulate water circulation, 
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stabilise shorelines, and promote biodiversity (Alongi 2008; Cahoon, et al 2021). EbA has been 

generally seen as more adaptable, environmentally sustainable, and economically feasible in 

the long term than a hard engineering solution, especially in a resource-constrained system 

(Hülsen 2023). 

The coastal zone of Nigeria is among the West African regions most exposed to climatic 

factors. Specifically, Lagos State has been identified as one of the most exposed coastal urban 

regions in the world due to its low elevation, high rates of urbanisation, and population and 

economic activities (Parmesan, et al 2022). Common issues that have developed include 

flooding, coastal erosion, wetland degradation, and mangrove loss, leading to displacement, 

livelihood losses, and infrastructure destruction. Research shows that floods in Nigeria have 

been highly impactful across most local governments, with coastal settlements 

disproportionately affected (Adelekan 2010). Over the past decades, the natural ability to 

cushion hazards associated with climate change has decreased drastically in the coastal 

environments of Lagos State due to massive destruction of mangrove ecosystems (Ndimele et 

al 2024). 

To address such challenges, Nigeria has been implementing more Ecosystem-based Adaptation 

policies as part of its wider climate adaptation policy. On the coast, EbA efforts have focused 

on restoring mangroves, protecting wetlands, promoting sustainable fisheries, and restoring 

ecosystems, especially in the Niger Delta and Lagos coastal areas (Henry-Whyte 2024). These 

should be done to enhance ecosystem services while reducing the community's susceptibility 

to floods, erosion, and storms. EbA also emphasizes community involvement, recognizing the 

roles of local knowledge, cultural practices, and stakeholder engagement in the success and 

sustainability of adaptation initiatives (Keke, et al 2023). 

Although EbA is increasingly getting policy and academic support, it is not performing well in 

practice, especially at the community level. Poor and unstable funding, poor institutional 

coordination, limited technical capacity, land-use conflicts, and a lack of enforcement of 

environmental policies remain some of the limitations to the implementation of EbA in Nigeria 

(Nyathi, et al 2024; Davies-Vollum et al 2025). Many EbA projects are implemented through 

top-down strategies that poorly incorporate local priorities and socio-cultural realities, resulting 

in poor ownership and low sustainability in the long term. The issues these challenges raise 

create important questions about how EbA strategies operate in practice and under what 

circumstances they promote coastal resilience. 

Badagry, a coastal region in Lagos State, exemplifies these dynamics. Badagry Town, Ajido, 

Gberefun, Seme Border, Gbanko, Agorin Sea Beach, and Topo communities located close to 

the coast are becoming vulnerable to climate change and human impacts, including flooding, 

shoreline erosion, ecosystem degradation, and livelihood insecurity. Despite some EbA 

interventions, such as mangrove restoration, wetland preservation, and sustainable fisheries 

introduced in areas of Badagry, there is little empirical evidence that these activities can 

enhance coastal resilience. Specifically, little is known about the impact of community 

participation, governance institutions, and local funding systems on the EbA outcome at the 

community level. 

This paper fills these gaps by focusing on the effectiveness of Ecosystem-based Adaptation 

measures in the coastal communities of Badagry and evaluating the circumstances through 

which the measures enhance the resilience of the coastal communities. The goal of the research 

is to test the effectiveness of EbA plans towards enhancing coastal resilience in Badagry, 

Nigeria. The objectives are to: (i) determine the most prevalent Ecosystem-based Adaptation 

approaches in the chosen coastal communities; (ii) evaluate the perceived efficacy of EbA 
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approaches in mitigating flooding, erosion and ecologically degraded ecosystems; (iii) evaluate 

the extent and nature of community involvement in planning and executing EbA programs and 

(iv) determine how the governance and local funding situation affect the efficacy and 

sustainability of EbA approaches. 

2. Literature Review 

Ecosystem-based Adaptation (EbA) is a new idea that is increasingly becoming the approach 

of choice due to its nature-based approach, which is very effective in reducing climate change 

impacts, particularly in climate-susceptible regions, such as coastal areas. The concept of EbA 

is described in many ways as the consumption of biodiversity and ecosystem services as a part 

of the overall adjustment strategy, which will help people to overcome the deleterious effects 

of climate change (Chou & Sovann, 2019). The approach centers on protecting, restoring, and 

managing ecosystems sustainably to make them less vulnerable and more ecologically sound, 

and to improve the well-being of human society. EbA contrasts with the traditional 

engineering-based adaptation, which focuses on ecological processes and long-term 

sustainability rather than short-term physical protection (Keke et al., 2023). 

Mangroves, wetlands, salt marshes, dunes, and estuaries are among the most important coastal 

ecosystems that provide key ecosystem services at the heart of coastal resilience. These 

ecosystems are useful for attenuating wave energy, stabilizing shorelines, regulating 

hydrological flows, reducing the intensity of floods, and supporting biodiversity and fisheries 

(Alongi 2008; Cahoon et al. 2021). Climate change, urbanization, pollution, and the 

unappealing exploitation of natural resources have greatly contributed to the vulnerability of 

coastal communities worldwide. The research findings are consistently that coastal systems 

with preserved or rebuilt ecosystems incur less flood damage and shore erosion than those that 

entirely depend on hard engineering structures like sea walls and groynes (Yletyinen, O. 2024; 

Hueslen et al. 2023). 

Besides physical protection, EbA also helps improve coastal resilience by sustaining 

ecologically dependent livelihoods and enhancing socio-economic adaptive capacity. 

Developing countries depend on tourism, which is often based on fisheries, agriculture, and 

other activities that rely on natural resources. EbA enhances food security, income 

diversification, and livelihood stability as key components of resilience, as it improves 

ecosystem health (Masselink & Lazarus, 2019). In this regard, EbA is a form of environmental 

and development policy that connects the idea of climate adaptation with poverty reduction 

and sustainable livelihoods (Chou & Sovann, 2019). 

Community engagement is typically viewed as a resolute determinant of the sustainability and 

existence of Ecosystem-based Adaptation initiatives. Large-scale communities possess place-

based knowledge and historical and cultural backgrounds that may be used to support the 

planning and implementation of adaptation plans (Keke et al., 2023). The participatory EbA 

practices enhance ownership, stewardship, and local responsibility, which are essential to the 

long-term management of restored ecosystems. Conversely, top-down adaptation initiatives are 

not necessarily accompanied by high local acceptance and yield low long-term results 

(Yletyinen 2024). The governance systems needed for innovative EbA, therefore, include 

participatory decision-making, effective resource management, and communication among 

government agencies, societies, non-governmental entities, and development partners 

(Akamani, 2023). 

Empirical research across different world zones demonstrates that EbA can effectively improve 

coastal resilience. In Southeast Asia, re-establishment of the mangroves in Indonesia and the 
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Philippines has had a strong effect on storm surge, coastal erosion, and flood risks, and also 

boosts fisheries production and ecotourism development (Hestiningsih et al., 2026; Alongi, 

2008). Mangrove systems managed by communities in South Asia have enhanced coastal 

resilience in Bangladesh and India, while also improving the livelihood security of vulnerable 

individuals (Maltby et al., 2023). On the same note, wetland restoration and coral reef 

conservation in Latin America and the Caribbean have stabilized shorelines, conserved 

biodiversity, reduced the risks of climate change, and provided co-benefits such as carbon 

sequestration and improved water quality (Smith et al. 2018). 

EbA has become a popular adaptation strategy advocated in the African context to address 

coastal erosion, floods, and livelihoods penetration. In countries like Senegal, Ghana, and 

Kenya, research shows that mangrove regeneration and community-based coastal management 

can enhance shoreline stability and ecosystem services, and support local economies (Awazi 

2025; Tiwari et al. 2022). Nevertheless, EbA initiatives are often limited by financial resources, 

poor technical ability, and fragmented institutional systems to be effective in Africa. 

Consequently, most projects of EbA are small-scale and require the support of external donors, 

bringing about questions of sustainability in the long term (Mhlanga, 2024). 

The application of ecosystem-based Adaptation in Nigeria has included mangrove restoration, 

wetland conservation, and ecosystem rehabilitation, especially in the Niger Delta and the Lagos 

Coastal areas. The available literature indicates that the interventions can be used to decrease 

coastal erosion, alleviate flooding, and increase biodiversity (Inácio et al. 2020). The 

restoration of Mangroves in Lagos State has been reported to enhance shoreline stability and 

sustain fisheries-based livelihoods, as well as support wetland conservation, which has helped 

control flooding and recharge groundwater (Davies-Vollum et al., 2025). These positive results 

notwithstanding, a significant part of the literature on Nigeria is dedicated to ecological effects, 

yet little attention has been given to governance, community participation, and socio-economic 

performance. 

Moreover, the EbA application in Nigeria remains characterized by persistent governance, 

policy coherence, and enforcement issues. The lack of institutional coordination among 

government agencies, insufficient funding, tenure disputes, and explosive urbanization remain 

among the factors that detract from the efficiency of EbA programs (Nyathi et al., 2024; 

Masselink and Lazarus, 2019). Monitoring and evaluation systems also tend to lack the 

capacity to record the long-term ecological, social, and economic consequences of EbA 

interventions, and thus struggle to determine their role in long-term coastal resilience 

(Akamani, 2023). 

The literature review has shown that Ecosystem-based Adaptation has the potential to 

strengthen the resilience of coastal areas through the combination of ecological protection and 

socio-economic development. Nevertheless, significant gaps remain. Empirical studies on the 

effectiveness of EbA practices at the community level, especially regarding the impact of 

community involvement, governance institutions, and local sources of finance, are limited in 

the Nigerian coastal environment. The majority of the research available is geared toward 

short-term ecological benefits and does not address the socioeconomic and institutional 

dimensions of resilience. The gaps addressed in this paper are a comprehensive community-

level assessment of EbA practices within the Badagry community in Nigeria, with clear 

references to participation, the limits of governance, and sustainability implications. The 

conceptual framework was developed based on the reviewed literature on ecosystem-based 

adaptation, community participation, governance, and coastal resilience to demonstrate the 

relations between these variables. The framework presents a summary of the theoretical and 

empirical evidence on the interactions between EbA strategies and social and institutional 
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processes that influence coastal resilience outcomes. This conceptual framework is represented 

in Figure 1. 

 
Figure 1: Conceptual framework linking Ecosystem-based Adaptation, participation, governance, and coastal 

resilience. 

        Source: Author’s conceptualisation based on Mhlanga. (2024) 

 

3. Research Hypotheses 

As a result of the analyzed literature and gaps identified in community engagement, the 

government, and the potential success of Ecosystem-based Adaptation strategies in Nigerian 

coastal environments, the study hypothesized the following: 

• H₁: The level of community participation is significantly related to the perceived 

effectiveness of the Ecosystem-based strategies of Adaptation in Badagry. 

• H₂: The higher the communities are engaged in the practice of the Ecosystem-based 

Adaptation initiatives, the more likely they will achieve improved results of coastal 

resiliency, as compared to those less engaged. 

• H₃: Governance and institutional barriers are very important in determining the 

sustainability of Ecosystem-based Adaptation in Badagry. 

4. Methodology 

This research design was a mixed-methods study to assess the effectiveness of Ecosystem-

based Adaptation (EbA) in enhancing the resilience of the coastal area in Badagry, Lagos State, 

Nigeria. A mixed-methods approach was also found to be suitable, as the household-level 

qualitative data can be integrated with qualitative information on community stakeholders' 

opinions, thereby offering a complete picture of the EbA practices, outcomes, and challenges 

within the study area. The researcher covered seven coastal communities in Badagry Local 

Government Area, which were Badagry Town, Ajido, Gberefun, Seme Border, Gbanko, 

Agorin Sea Beach, and Topo, which were chosen based on their vulnerability to coastal 

flooding and erosion, and interventions aimed at mitigating the impact of EbAs. 
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Figure 2. Location of Badagry Local Government Area, Lagos State, Nigeria. 

Source: (Adapted from Afolabi & Afolabi, 2022). 

 
Figure 3 & 4: Selected coastal communities in Badagry Local Government Area, Lagos State, Nigeria. 

Source: (Adapted from Lagos State Ministry of Physical Planning and Urban Development base map, 2022). 

 

A structured questionnaire was used to collect primary data, administered to household heads 

and adult residents in the sampled communities. A sample size of 350 was used, with 50 

respondents selected in each community to ensure balance. The sample size is about 0.1 per 

cent of an estimated population of 2024 in Badagry, as per the sampling method used in the 

paper submitted. The stratified random sampling was intended to reflect variation in livelihood 

activities, settlement characteristics, and exposure to climate-related risks within the 

communities. 

The questionnaire was designed to elicit information on socio-economic status, awareness, and 

participation in Ecosystem-based Adaptation programs, the perceived success of EbA plans, 

and implementation challenges among the respondents. The significant EbA actions identified 

in the study communities include mangrove restoration, wetlands, sustainable fisheries, 

agroforestry, dune stabilisation, and community-based early warning systems. The responses 

to effectiveness and their involvement were measured using structured response categories that 

allowed comparisons across communities. 

Key informant interviews and informal discussions with community leaders, local 

environmental stakeholders, and those involved in the management of fishing, farming, and 

coastal resources, in addition to the household survey, were also used to gather qualitative data. 

These qualitative contributions provided contextual insight into governance structures, 
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institutional functions, and community views on EbA sustainability. Field observations were 

also conducted to confirm the reported EbA practices and to record conspicuous environmental 

changes, such as shoreline shifts, changes in mangrove cover, and flood-prone zones. 

The quantitative data were analysed using descriptive statistics to generalise on socio-economic 

factors, the strategies of EbA adopted, community involvement levels, and perceived activity 

among the seven communities. The relationships among community participation, governance 

conditions, and perceived EbA effectiveness were analyzed using inferential methods, as 

described in the submission. The analysis was based on finding patterns and associations and 

not causality, as the available data were within its scope. Thematic analysis of qualitative 

information on interviews and observations was used to support and describe the quantitative 

results. 

Ethical issues were monitored during the research. The respondents were volunteers; all were 

informed, and all gave their consent regarding the confidentiality of their responses. The 

research process was carried out in accordance with the research ethics accepted for studies 

involving human subjects and vulnerable coastal communities. 

5. Results 

This section presents the empirical results of the study, based on data from the household 

survey questionnaire, interviews with key informants, and field observations conducted in the 

seven coastal communities of Badagry. The outcomes include the nature of Ecosystem-based 

Adaptation (EbA) strategies used, their perceived effectiveness in managing coastal hazards, 

the extent of community involvement, and the issues threatening implementation. The 

presentation is factual and descriptive, with the explanation and connection to the preexisting 

studies being left to the Discussion section. 

The paper reveal that a variety of Ecosystem-based Adaptation strategies are already in practice 

among the communities of Badagry Town, Ajido, Gberefun, Seme Border, Gbanko, Agorin 

Sea Beach, and Topo. Such plans include mangrove reconstruction, beach feeding, effective 

fisheries management, floodplain management, agroforestry and coastal agriculture, 

community-based early warning systems, and dune stabilisation through vegetative cover.  

 
Figure 5:. Marine Border at Badagry, Lagos State. 

Source: Field Survey, 2024 
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The allocation of these strategies and their forms of implementation, whether formulated by 

government or non-governmental organisations, or informally through community-based 

programs, is presented in Table 1, which follows this paragraph. The most common EbAs 

approach was mangrove restoration, specifically in Ajido, Gberefun, Gbanko, and Topo, 

although beach nourishment was also mainly reported in Badagry Town and Seme Border. 

Table1: EbA Strategies Implemented in Coastal Communities of Badagry 
EbA Strategy Communities Implementing the 

Strategy 

Formal or Informal Implementation 

Mangrove Restoration Gberefun, Ajido, Gbanko, Topo Formal (Govt./NGOs) & Informal 

(Local) 

Beach Nourishment Badagry Town, Seme Border Formal (Govt.) 

Sustainable Fisheries Agorin sea beach, Ajido, Gberefun Informal (Local) 

Floodplain Protection Badagry Town, Gbanko Formal (Govt.) & Informal 

(Community) 

Agroforestry & Coastal 

Farming 

Agorin sea beach, Topo, Ajido Informal (Local) 

Community-Based Early 

Warning Systems 

Badagry Town, Seme Border, Gberefun Informal (Local) 

Dune Stabilization & 

Vegetative Cover 

Gberefun, Topo, Ajido Formal (Govt./NGOs) 

Source: Field Survey, 2024 

 

The field observations conducted during the study revealed several Ecosystem-based 

Adaptation practices in the Badagry coastal communities, including mangrove restoration, 

wetland conservation, and ecosystem-based livelihood practices. Figure 4 shows the selected 

field photographs to depict these observations. 

 
Figure 6-8: Selected field observations of Ecosystem-based Adaptation practices in coastal communities of 

Badagry Local Government Area, Lagos State, Nigeria (Ajido and Agorin Sea Beach). 

Source: Author’s field survey, 2024. 

 

Community involvement in the Ecosystem-based Adaptation program was evaluated through 

respondents' self-reported involvement in EbA activities. These activities involve participation 

in planning meetings, implementation activities such as mangrove planting or wetland 

protection, and monitoring and decision-making. The level of participation was divided into 

low, moderate, and high based on the reported level. The findings indicate that participation 
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levels varied across the seven communities, suggesting discrepancies in how residents in the 

research area participate in EbA initiatives. 

Perceived effectiveness of Ecosystem-based Adaptation strategies was determined by 

respondents based on their observations of improvements in the main outcome areas, including 

mitigation of flooding and erosion, conservation of biodiversity, and livelihoods. The summary 

of these effectiveness indicators for each study community is shown in Table 2, which follows 

this paragraph. According to the findings, the reported level of improvement in flood mitigation 

ranged from 60 per cent to 74 per cent among respondents in the communities, and the reported 

level of erosion control ranged from 48 per cent to 62 per cent. Conservation of biodiversity 

was reported by 55-69 per cent of respondents. Such variations indicate that although there are 

EbA strategies within the study area, communities have different perceptions of their outcomes, 

which vary spatially. 

Table 2: Effectiveness of EbA 

Community Flood 

Mitigation (% 

of respondents 

who observed 

improvement) 

Erosion 

Control (% 

reporting 

reduced 

shoreline 

loss) 

Biodiversity 

Conservation (% 

noticing 

ecosystem 

recovery) 

Community 

Involvement (% 

participating in 

EbA projects) 

Badagry Town 68 55 62 47 

Ajido 72 59 67 52 

Gberefun 65 48 60 40 

Seme Border 70 53 64 45 

Gbanko 63 51 58 42 

Agorin sea beach 74 62 69 54 

Topo 60 50 55 38 

Source: Field Survey, 2024 

 

Subsequent findings indicate that the degree of community participation is associated with 

differences in perceived effectiveness across communities. Societies with higher levels of 

participation also reported more respondents who had noticed environmental and livelihood 

impacts. On the other hand, communities that reported lower participation levels had 

comparatively lower perceived effectiveness across several outcome indicators. These trends 

form the empirical foundation for analyzing the role of involvement in EbA performance, as 

discussed in the Discussion section. 

The paper has also explored the issues that impact the adoption of Ecosystem-based Adaptation 

strategies in Badagry. Lack of financing, low local participation rates, poor policy 

implementation, land-use issues, and the escalating impact of climate change were cited by 

respondents as limitations. All these challenges and descriptions are indicated in Table 3, which 

follows this paragraph. Most communities reported funding limitations and poor policy 

implementation, indicating that systemic constraints hinder the sustainability of EbA. Conflicts 

involving land use, especially those related to urban development and shoreline encroachment, 

were more pronounced in communities experiencing active physical growth. 
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Table 3: Challenges Faced in Implementing EbA Strategies 

Challenge Description 

Funding 

Constraints 

Limited financial resources hinder the implementation and maintenance of Ecosystem-

based Adaptation (EbA) projects, particularly those aimed at mangrove restoration and 

beach nourishment efforts. Participants highlighted the inadequacy of governmental 

support and the dependence on external funding sources. 

Low Local 

Engagement 

A considerable portion of community members demonstrates a lack of awareness and 

training concerning EbA strategies, leading to restricted participation. Conventional 

beliefs and doubt surrounding modern conservation techniques lead to limited 

involvement. 

Weak Policy 

Implementation 

Despite the existence of environmental policies in Nigeria, the enforcement at the local 

level continues to be inadequate.  Respondents often highlighted the issues of regulatory 

gaps and inadequate coordination among government agencies. 

Land Use Conflicts Conflicting land uses, including urban development and agricultural activities, pose 

significant challenges to the restoration of mangroves and the conservation of wetlands. 

Some individuals within the community emphasize immediate financial benefits rather 

than focusing on sustainable resilience for the future. 

Climate Change 

Effects 

The challenges posed by rising sea levels, frequent flooding, and coastal erosion 

significantly obstruct the sustainability of ecosystem-based adaptation initiatives. 

Several participants observed that earlier restoration initiatives were eroded by severe 

weather occurrences. 

Source: Field Survey, 2024 

 

Community engagement in Ecosystem-based Adaptation initiatives was also further analyzed 

across the seven coastal communities, with the findings presented in Table 4. Ajido and 

Gbanko had comparatively better participation, especially in the wetland conservation and 

flood mitigation activities. Conversely, participation was lower in Gberefun and Agorin Sea 

Beach because they were most often involved in awareness or externally driven interventions. 

The level of participation in Badagry Town, Seme Border, and Topo was moderate, indicating 

involvement in specific EbA activities but less in decision-making processes. 

Table 4: Community Involvement in EbA 

Community Level of 

Involvement 

Findings 

Badagry Town Moderate Approximately 56% of those surveyed engaged in EbA planning 

meetings, yet merely 30% possessed decision-making authority.  

Essential activities encompassed the restoration of mangroves and 

initiatives aimed at flood control.  Nonetheless, particular residents 

observed limited financial incentives, which diminished the likelihood 

of long-term commitment. 

Ajido High 72% of respondents engaged in EbA activities, particularly emphasizing 

community-led wetland conservation initiatives. Traditional ecological 

knowledge informed the development of adaptation strategies, 

involving collaboration between governmental entities and community 

leaders. 

Gberefun Low Community engagement was under 40%, with Ecosystem-based 

Adaptation programs predominantly begun by non-governmental 

organisations. Many residents articulated apprehensions regarding 

insufficient awareness and training. Nevertheless, youth-led coastal 

conservation programs demonstrated potential. 
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Seme Border Moderate Participation was recorded at 50%, significantly affected by cross-

border environmental policies.  Nevertheless, insufficient funding and 

governmental red tape obstructed community-driven initiatives.  

Interventions primarily targeted coastal erosion control and 

reforestation efforts. 

Gbanko High 68% of residents engaged in wetland preservation and flood mitigation 

initiatives. Community-based organizations were instrumental in 

mobilizing resources and sustaining the implementation of Ecosystem-

based Adaptation (EbA) initiatives. 

Agorin sea 

beach 

Low Only 38% of respondents participated in EbA activities. Numerous EbA 

projects were implemented by external organisations lacking present 

local involvement. Land tenure issues and political interference have 

constrained engagement. 

Topo Moderate Community involvement was recorded at 55%, demonstrating 

significant interest in mangrove afforestation and sustainable fishing 

practices. Nonetheless, insufficient technical expertise impeded the 

project's long-term sustainability. 

Source: Field Survey, 2024 

 

These findings indicate clear spatial differences in the use, perceived efficacy, level of 

participation, and challenges of Ecosystem-based Adaptation strategies across the coastal 

communities of Badagry. These results can be used to establish empirical data on the evaluation 

of community involvement, governance environment, and institutional limitations on the local 

level to determine the effects of EbA. The implications of these results are discussed in greater 

detail in the next Discussion section. 

6. Discussion 

The results of the present research will be empirical evidence that Adaptation strategies based 

on the ecosystem enhance the resilience of the coast in Badagry. Still, the effectiveness of these 

strategies varies widely across communities. The different levels of community participation, 

the state of governance, and institutional support are observed to differ in flood mitigation, 

erosion control, biodiversity conservation, and livelihood outcomes. This aligns with past 

literature that emphasises the ecological intervention's strength in understanding the 

effectiveness of EbA, rather than the social and institutional environment surrounding its 

implementation (Chou & Sovann, 2019; Akamani, 2023). 

The relatively high performance of the EbA strategies in locations such as Ajido and Gbanko 

can be compared with the literature that underscores the defence qualities of mangrove 

restoration and the protection of wetlands in coastal zones. It has also been reported that natural 

buffers, particularly mangroves and wetlands, can reduce wave energy, stabilise shorelines and 

control flooding (Alongi, 2008; Cahoon et al., 2021). Southeast Asia and South Asia have also 

experienced similar outcomes, with restored mangrove ecosystems significantly mitigating 

coastal flooding and erosion and enhancing fisheries production (Hestiningsih et al. 2026; 

Maltby et al. 2023). These Badagry results thus agree with global data that EbA can provide 

quantifiable resilience benefits when systems are restored and preserved. 

Nevertheless, the inequalities in the results across all the study communities also reflect the 

issues in the literature regarding the drawbacks of EbA without well-developed social and 

institutional underpinnings. The other communities with lower participation, such as Gberefun 

and Agorin Sea Beach, also reported lower perceived outcomes. This supports the idea that 



FEDMCON 2025 | Proceedings of the FEDM Journal of Sustainable Design and 

Management | Page 157 

top-down adaptation tactics may not work, as Yletyinen (2024) and Keke et al. (2023) found 

they diminish local knowledge and restrict community agency. The case of Badagry indicates 

that ecological interventions cannot be successful when communities contribute little to 

planning, implementation, and monitoring. 

Community involvement appeared to be an important predictor of EbA outcomes in this study, 

and this finding is consistent with findings in African and Nigerian shoreline environments. 

Studies in Ghana, Senegal, and Kenya have shown that when implemented through 

community-based coastal management, EbA projects become more sustainable, as 

communities can take control and be held accountable (Awazi 2025; Tiwari et al. 2022). 

Similar evidence was also found in Nigeria, where Davies-Vollum et al (2025) found that 

community involvement in mangrove restoration and wetland conservation projects may 

significantly enhance their effectiveness. The fact that participation levels in Ajido and Gbanko 

were higher would explain the relatively better results registered in these communities, 

supporting the relevance of participatory adaptation models. 

The governance and institutional constraints observed in Badagry are also indicative of broader 

issues documented in the literature on EbA. The most significant barrier to successful 

implementation was identified as poor policy implementation due to weak enforcement, 

insufficient funding, land-use conflicts, and fragmented institutional functions. This fact is 

consistent with the literature, which deems governance failures as one of the primary 

limitations to the EbA implementation in developing countries (Akamani, 2023; Mhlanga, 

2024). The high urbanisation rate and conflicting land use in Nigeria's coastal areas are more 

likely to undermine ecosystem restoration due to inefficient spatial planning controls that are 

less effective in the long term (Nyathi et al., 2024). Such matters have persisted in Badagry, 

indicating that, in the absence of a consistent set of administrative arrangements and 

institutional coordination, the resilience advantages of EbA are fragile. 

The discussed land-use conflicts and urban pressure in Badagry are not new, and literature 

suggests the need to include EbA into the broader land-use and development models and 

concepts. As Hueslen et al. (2023) insist, nature-based solutions can be effective only when 

supported by the possibility of planning and regulating space.. Without such integration, the 

ecosystems restored remain susceptible to degradation, as has been the case in certain Badagry 

communities, where shoreline encroachment and sand mining continue to affect the areas. This 

highlights the need to incorporate EbA strategies into local planning systems to protect 

ecological investments. 

Social-economic outcomes related to the implementation of EbA in Badagry also support the 

thesis that EbA is an adaptive and developmental strategy. These improved fisheries and 

alternative livelihoods lead some communities to agree with research that ecosystem 

restoration is associated with livelihood diversification and income stability (Masselink and 

Lazarus, 2019; Tiwari et al., 2022). But as the uneven distribution of these benefits amongst 

communities points out, participation and governance play a critical role in determining who 

benefits from the outcomes of EbA interventions. This result is reflective of the inequalities 

raised in the literature that EbA may reproduce when inclusive governance mechanisms are 

absent (Yletyinen  2024). 

The discussion has shown that the global and regional EbA scholarship reflects the patterns of 

Ecosystem-based Adaptation strategies in Badagry. The results confirm that EbA can boost the 

resilience of the coast, provided that ecological interventions are complemented by meaningful 

community involvement, coherent governance, and long-lasting financial systems. This study 

contributes to the existing body of literature by describing the interactions among participation, 
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governance, and ecological processes to determine the impacts of these relationships on EbA 

in a Nigerian coastal setting, using Badagry as a case study at the community level. 

7. Recommendation 

The results of the current research suggest that the set of Ecosystem-based Adaptation 

approaches could be effectively used to enhance coastal resilience in Badagry, provided that 

robust social and institutional systems support ecological interventions. On these grounds, it is 

suggested that future EbA projects in Badagry and other coastal communities focus more on 

extensive and formal community involvement throughout adaptation planning and 

implementation. The results of this study demonstrate that communities with higher levels of 

participation reported better environmental and livelihood outcomes. This is consistent with 

current research highlighting the importance of participatory governance in improving the 

sustainability and performance of nature-based adaptation by promoting long-term ownership 

and stewardship of recovered ecosystems (Malik et al. 2024; Parmesan et al. 2022). 

The institutional coordination and policy enforcement that local governments and other 

relevant agencies need to enhance should help address the governance gaps that hinder the 

efficiency of EbA. Laxity in enforcing environmental laws and the institutional division of 

roles were cited as crucial limitations across various Badagry communities. The 

implementation of Ecosystem-based Adaptation into the current framework of land-use 

planning and coastal zone management would help safeguard restored ecosystems against the 

intrusion of land use and urban development, as well as land loss and degradation.  

The new policy-related studies underline the idea that the outcomes of the use of EbA may be 

significantly improved when the process of adaptation strategies is incorporated into the 

systems of spatial planning and the control of the development instead of being pursued as an 

independent project (Johnstone 2023; Collins et al. 2025). 

Various financing approaches for sustainable development should be developed to minimise 

the use of EbA for short-term financing. The analysis found that the biggest limitation to the 

upkeep and development of ecosystem restoration initiatives in Badagry was the lack of 

funding. Other possible solutions to improve long-term sustainability include generating 

community-controlled conservation funds and eco-tourism funds, and incorporating EbA funds 

with community development funds. The latest studies on climate funding focus on the 

topicality of locally based financing options to support the conservation of nature-based 

solutions in new coastal areas (Pettinotti and Quevedo 2023; Mantlana et al.). 2024). 

There should be increased capacity-building efforts to fill technical and knowledge gaps at the 

community level. In Badagry, there is the presence of EbA strategies, but this is limited by 

those with limited technical capacity to monitor and maintain, as well as scale interventions 

effectively. Ecosystem restoration techniques, community-based monitoring, and climate risk 

awareness training programmes would help empower local adaptive capacity. The recent 

literature stresses that long-term capacity should be developed to make EbA project-based 

interventions translated into long-term resilience strategies (Angioni et al 2023; Malik et al 

2024). 

There should also be efforts to reinforce the livelihood diversification and ecological 

rehabilitation. The results indicate that EbA programs promoting sustainable fisheries, 

agroforestry, and alternative means of earning have positive impacts on enhanced socio-

economic resilience. The EbA programs that focus on livelihoods through interventions would 

decongest the coastal ecosystems and increase household incomes. According to recent studies, 
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the combination of EbA and livelihood diversification is critical for achieving equal adaptation 

outcomes and reducing vulnerability among residents of coastal areas (Parmesan et al. 2022; 

Collins et al. 2025). 

Lastly, the EbA initiatives should enhance their monitoring and evaluation systems to not only 

identify environmental outcomes but also the long-term socio-economic benefits. The research 

demonstrates that perceived improvements are reported, but systematic measures of long-term 

effects are under-evaluated. Learning and adaptive management would be enhanced by 

integrated monitoring systems that include ecosystem health, levels of involvement, and 

livelihoods. Evidence-based monitoring in refining EbA strategies and policy-making for 

coastal areas is also emphasized in the recent literature on adaptation (Johnstone 2023; 

Mantlana et al. 2024). 

8. Conclusion 

This paper assessed the effectiveness of Ecosystem-based Adaptation initiatives in enhancing 

the resilience of seven coastal communities in Badagry, Lagos State, Nigeria. The results show 

that EbA interventions, including mangrove restoration, wetland protection, sustainable 

fisheries, and other nature-related actions, are present throughout the study area and help 

achieve better flood mitigation, erosion control, biodiversity conservation, and improved 

livelihoods. The success of such strategies across different communities, however, varies 

widely, as they exhibit different levels of participation, governance, and institutional backing. 

The fact that EbA performance was measured at the community level is one of the strengths of 

the current study, as higher community participation is associated with higher perceived 

outcomes. Neighbourhoods where citizens initiated, executed, and supervised these processes 

had better environmental and socio-economic outcomes than regions with low involvement. 

The relevance of these findings to the broader research topic of the role of participatory 

methods in the translation of ecosystem restoration into the measurable benefits of resilience 

is self-evident. 

Other underlying governance and institutional issues, such as funding constraints, poor policy 

implementation, land-use inconsistency and lack of coordination among the concerned actors, 

are also noted by the research. These sustainability constraints discourage the long-term use of 

EbA programs and reduce their capacity to deliver consistent resilience outcomes. The results, 

therefore, show that ecological interventions cannot be effective without supportive 

governance structures and long-term financing strategies. 

This paper is a review of empirical evidence on a Nigerian coastal setting, in the context of the 

constantly increasing body of Ecosystem-based Adaptation and coastal resilience literature. 

The paper provides substantial information that can be adopted by policymakers, planners, and 

practitioners in the field of development who are keen on developing better, more sustainable 

adaptation policies in coastal territories, given the interplay between ecological policies and 

social and institutional interests at the community level. Greater involvement, greater 

consistency in governance, and the integration of EbA into broader planning and development 

frameworks are among the steps that can help ensure Badagry and other vulnerable coastal 

regions are more resilient. 
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Abstract Recent technological advancements, heightened awareness of environmental pollution, persistent 

shortages of affordable housing for low- and middle-income earners, and various environmental challenges have 

prompted research into innovative construction methods. These factors have shaped global perspectives on housing 

delivery. This study employs a narrative review to assess knowledge, awareness, barriers, drivers, and the adoption 

of prefabrication as a strategy for mass housing delivery. The review draws on peer-reviewed sources, including 

articles, books, and grey literature, sourced from Google Scholar, Scopus, Semantic Scholar, and JSTOR. Through 

a systematic inclusion and exclusion process, the selection was refined from over 76 papers to 38 relevant studies. 

The findings reveal an increasing housing shortfall. Contributing factors include rapid population growth, rural-

urban migration, restrictive land-use policies, high costs of land and building materials, inadequate financing, limited 

involvement of the real estate sector, inconsistent policies, slow construction processes, and insufficient awareness 

and adoption of prefabrication. The study recommends enhanced collaboration, awareness campaigns, and incentives 

among professionals in the built environment, academia, the private sector, and government to promote the adoption 

of prefabrication in Nigeria's construction industry and address the housing deficit. 

Keywords: adoption, awareness, conventional building system, housing delivery, prefabrication.  

1.0 Introduction 

The global housing crisis remains a significant challenge for both urban and rural populations, 

primarily due to rapid urbanization (Wang et al., 2020). Housing supply has consistently failed 

to meet demand, as population growth is exponential (Shittu et al., 2022). The resulting crisis 

has left many individuals living in uninhabitable conditions, lacking adequate hygiene and 

sanitation (Dash, 2018). Housing is essential for individuals and nations, serving as an 

economic activity with a multiplier effect; thus, the provision of adequate housing is of 

paramount importance. 

Nigeria’s housing deficit was estimated to be between 17 and 28 million, with an estimated 21 

trillion naira required to counterbalance the deficit. (Musa & Maina, 2024). This housing 

shortage, which will take the country at least 17 years to solve, if one million housing units are 

to be constructed every year, has been monetized to be about 60 trillion Naira by the by United 

Nations(Boafo et al., 2016; Terna et al., 2018). Therefore, the Vision 2020 National Technical 

Working Group on Housing (2009) document has stated that one of the ways to improve the 

supply of housing significantly is to move from the traditional mode of construction to modern 

construction techniques (Ikechukwu et al., 2017; Adebayo & Kayode, 2017) 

According to the United Nations data on the world population, the world is getting bigger; it is 

therefore expected that the population of the world will double from the present 3.8 billion to 

6.2 billion in 2050, while the expected growth is from the developing countries, such as Nigeria 

(Lojanica et al., 2019).In developing countries, poor housing delivery has been attributed to 

inadequate mechanisms and systems of land allocation, funding, mortgage, institutional 

infrastructure, poor performance of its construction methods, non-awareness, and adoption of 

new mode of construction to mention a few. 
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Meanwhile, Prefabrication construction has been used by the construction industry in 

developed nations as a strategy to improve construction quality and productivity, reduce health 

and safety risks, and address the skilled labour shortage. This implementation has recorded 

success by the governments of several emerging nations, including Malaysia and Singapore, as 

well as developed nations like the United States, Sweden, China, and Hong Kong (Bello et al., 

2023; Tam et al, 2007; Aigbavboa et al., 2018). It was therefore recommended that developing 

countries need to embrace radical thinking to switch from traditional building techniques, 

which is labour-intensive and time-consuming among their characteristics, to move to 

inventive housing processes (Shibani et al., 2021; Rahimian et al., 2017).  

Early humans were predominantly nomadic, constantly searching for a new location to settle 

temporarily. Dwellings were made out of tree trunks, branches and twigs, leaves, animal furs, 

and skins; the most common materials used in their prefabrication were sticks and stones. It 

has existed for at least 2000 years (Gibb 1999) with evidence of Roman pre-fabricated fort 

buildings in the UK, and off-site timber cruck buildings in Britain in the 12th century 

(Robinson, 2017). The earliest prefabricated cases were recorded in 1624, when houses were 

prepared in England and sent to the fishing village of Cape Ann, known today as a city in 

Massachusetts(Lojanica et al., 2019), while a similar system was erected in Freetown, Sierra 

Leone, and the Eastern Cape Province of South Africa some years later (Boafo et al., 2016). 

The earliest forms of prefabrication recorded in Nigeria were the old residency buildings 

constructed by the British colonial masters. Boats and Ferries were used to ship various 

building parts from Britain down to Nigeria to their various sites. Most of the prefabricated 

buildings built were residences and offices for the colonial masters and their families. An 

example of such a building is located in Calabar, called the old residency building for the 

consulate. The building was made from wood and transported in parts through the sea to Old 

Calabar, and was built in 1884. The building was a Residential storey building. It remains one 

of the best examples of the early British colonial architecture in Nigeria and hence was among 

the Listed Buildings in Nigeria (Ogeye, 2014) 

In the year 1913, Henry Ford introduced the assembly line concept at his automotive factory, 

which is also known as the Just-In-Time [JIT] Philosophy or Toyota Production System. 

(Zhang et al., 2018), His revolutionary idea was to reduce the construction and production time 

while maintaining high quality and control at each phase of the process, and this enhanced the 

use of prefabrication significantly.  

Several studies have used varied terms for the prefabrication construction technique, as no 

single term has specifically been used to define the concept. Such terms include: 

modularization, pre-assembly, off-site manufacturing (OSM), off-site production (OSP), off-

site construction [OSC], " modern methods of construction' (MMC), industrialized building 

system[IBS], non-traditional, prebuilt construction( Boafo et al., 2016; Nduka et al., 2019; 

Wang et al., 2020). The basic idea of prefabrication is to transfer a certain proportion of the 

construction work from the traditional sites to factory or other manufacturing sites to reduce 

time, save cost, and reduce wastage (Zhang et al., 2018; Lu et al., 2018). The prefabricated 

units may be part or whole or combined to form complete components, while the traditional 

methods of construction [of cement and mortar] are slow and inefficient, which brings a great 

burden to the environment, e.g., visual intrusion, air pollution, waste pollution, and social 

welfare (Liu et al., 2020).  

Traditional methods of construction have yet to provide a reliable solution regarding solving 

the huge housing problems despite having been applied for more than centuries. It has been 

identified as the slowest procurement method for building projects. 
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1.1 Challenges of Housing Delivery.  

The impediments to effective housing project delivery, which include but are not limited to the 

Rigid Land Use Act, High cost of land and building materials, Inadequate finance, Real Estate 

section, Summersault policies, and Slow process of construction methods, etc., had been 

identified from the literature. In furtherance to the identified impediments, it was ascertained 

that Nigeria has identified the housing problem but had failed to resolve the problem many 

years after(Terna et al., 2018). Some of the identified challenges are as follows;  

Somersaulting policies; Due to politicizing of the policies, the insincerity of the government, 

lack of adequate research, and coordinated study of the housing problem, several National 

Development Plans on housing programs had yielded no tangible results with the somersaulted 

polices despite huge sums of money spent. 

Rigid Land Use Act; The Land Use Act of 1978, which grants exclusive ownership of land to 

the federal government, which is to be administered by state governors, is a major barrier to 

housing development and home-ownership, and has a cumbersome property registration 

process. 

Inadequate finance; The Federal Housing Authority (FHA), FHA Homes and Savings Limited, 

the Federal Mortgage Bank of Nigeria (FMBN), and other agencies had been scored low on 

the provision of housing due to poor revenue generation, irrational debts, and bad corporate 

governance, among others. 

High cost of land and building materials; Global inflation, the high cost of production, high 

taxes, bad transportation, and other associated factors have made the cost of building materials 

shoot up unimagined. Lands are quite expensive, most especially in urban settlements. 

Real Estate involvement: The slow involvement of the real estate business in Nigeria and the 

guarantee of returns of investment opportunities weaken the involvement of stakeholders in the 

industry, leading to the need for the provision of mass housing, although Real Estate offers a 

great potential source of growth in mass Housing. 

Slow process construction methods; due to the slow method of construction, Nigeria's housing 

deficit was estimated to be over 17 million, despite various intervention strategies such as direct 

government production and self-help housing. Therefore, there is a need for houses to be built 

in large numbers, and efforts should be made to reduce the cost of building and the time of 

construction using prefabrication construction. The achievements of subscribing to automation 

housing research, to the housing design process, construction, and assembling of buildings 

besides customization, as augmented the sustainability of housing like modular and 

prefabricated housing, which create a real impact. 

Past Efforts on Affordable Housing Delivery in Nigeria. 

In Nigeria, the housing problem remains intractable, with various strategies for improving 

housing delivery proffered by private, public, political, social, and religious initiatives in the 

past, as many low and middle-income earners in the country do not have access to affordable 

housing(Makinde, 2014). 

The policies on housing in Nigeria were first initiated and developed by the British colonial 

masters. The policies were formulated in the trajectory of British housing policies, but were 

not sustainable. The government has made many attempts to elicit and initiate national housing 

policies since the country’s independence; unfortunately, the problem of housing persists, and 

it is on the rise.(Ankeli et al., 2017)  
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A communal system of housing Delivery was practiced up to 1928 (Ayodeji et al., 2016), which 

still lingers in some communities today. In 1964, Housing Corporations were established in 

three regions of the Federation, namely Eastern, Western, and Northern regions, these were 

followed by the establishment of Decrees and Policies on Housing by the Federal Government. 

Despite a series of government policies and schemes towards adequate housing delivery, the 

country could only achieve 4.2% of the requirement annually. 

Drivers and Constraints of Prefabrication Methods 

Numerous scholars and industry practitioners have identified several advantages of 

prefabrication construction methods over traditional systems. These benefits include improved 

sustainability through recyclability (Musa & Maina, 2024; Nduka et al., 2019), cost reduction, 

enhanced safety (Lu et al., 2018; Sun et al., 2020), reduced construction time (Nnadzwa & 

Makinde, 2020), improved quality control (Almutairi, 2015), decreased waste (W. Jiang et al., 

2020), reduced site malpractices, increased productivity (Shibani et al., 2021), lower 

maintenance and repair costs (W. Jiang et al., 2020), ease of dismantling and rebuilding 

(Tavares et al., 2021), greater flexibility in architectural design (Aigbavboa et al., 2018), and a 

reduction in construction disputes (Zhang et al., 2018). 

Despite the numerous advantages of prefabrication we still have the following constraints; 

higher initial cost, transportation, leakages, monotony, installation process problems, lack of 

experience with the techniques, precision measurement, planning, design process, early 

collaboration, difficulties in altering the design at various stages of construction, correction 

difficulty in the event of mistake, low level of awareness from Government .etc.(Chao et al., 

2015, Sun et al., 2020, Blismas et al., 2005,R.) Jiang et al., 2018, Arowoiya & Oyefusi, 2023) 

2.0 Methods and Materials 

2.1 The paper made use of a narrative literature review. It follows a research methods that entail 

a literature review. In the first step, a literature review was piloted to provide a comprehensive 

understanding of the adoption and awareness of prefabricated construction. The authors 

searched representative papers from relevant journals and conference proceedings by using the 

Google Scholar search engine. The internet source includes peer-reviewed research materials, 

such as Articles, Books, and Grey literature. These selected materials were downloaded from 

Google Scholar, Scopus, Semantics, and Jstol, which is an academic search engine. The data 

[secondary] were mainly gathered from internet sources using an analysis of the document. 

Keywords used for searching included “prefab*”, “new construction ““offsite” Industrialized 

building, offsite construction, prebuilt construction, and prefabricated building”. The title and 

abstract of each paper were screened to determine if they are related to the target topic. By 

doing inclusion and exclusion, 38 papers were qualified for review in this study, based on the 

authors’ perusal of these selected papers.  
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3.0 Results and Discussion 

3.1. The Vision 2020 National Technical Working Group on Housing (2009) document stated 

that one of the ways to improve the supply of housing significantly is to move from the 

traditional mode of construction to modern construction techniques (Ikechukwu et al., 2017; 

Adebayo & Kayode, 2017). It is observed from the literature review that the lack of knowledge, 

awareness, and adoption of the use of prefabrication construction has denied the country 

several benefits as compared with the traditional construction methods. Furthermore, it is 

established that the housing deficit is on the increase. Factors that affect include, but are not 

limited to, rapidly rising population and rural-urban migration to the city centres, rigid land use 

act, high cost of land and building materials, inadequate finance, real estate involvement, 

somersaulted policies, slow process of construction methods, and inadequate awareness of the 

use of prefabrication and its adoption.  

The gap between housing supply and the upsurge of housing demand in connection to rapid 

urbanisation makes it imperative that the construction industry seeks innovative materials and 

technologies that can provide more high-quality housing using less construction time(Sun et 

al., 2020; Agenbag & Amoah, 2021) 

4.0 Conclusions  

The review looked at a brief history of prefabrication construction, past efforts towards housing 

delivery, the drivers and constraints of prefabricated construction compared with the 

Traditional building method. It was observed from the literature review that the lack of 

knowledge, awareness, and adoption of the use of prefabrication construction has denied the 

country several benefits as compared with the traditional construction methods. Furthermore, 



FEDMCON 2025 | Proceedings of the FEDM Journal of Sustainable Design and 

Management | Page 167 

it is established that the housing deficit is on the increase. Many factors that may affect include, 

but are not limited to, rapidly rising population and rural-urban migration to the city centres, 

rigid land use act, high cost of land and building materials, inadequate finance, real estate 

involvement, somersaulted policies, slow process of construction methods, inadequate 

awareness of the use of prefabrication, and its adoption. Bearing in mind the current crisis in 

housing sectors, it is therefore imperious that the significance of alternative construction 

technology need to be considered by the stakeholders with reference to the enhancement of 

health and safety factors in the construction industries. The study therefore recommends that 

the curriculum of higher institutions needs to be revised to accommodate prefabrication 

construction to conduct more research and change customers' undesirable perceptions through 

consistent advocating the adoption and benefits of prefabrication methodology. This 

collaboration, sensitization, and incentives/ encouragement among professionals in the built 

environment, academia, and government are needed to promote the positive adoption of 

prefabrication construction industry and mitigate the shortfall in housing delivery. 
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Abstract. The integration of digital technology in architectural education has significantly 

transformed the process of training architects by providing new possibilities for design 

innovation, creativity and collaboration. Technologies such as Computer-Aided Design (CAD), 

Building Information Modelling (BIM) and immersive Technologies like virtual reality are 

replacing manual and traditional tools in many schools of architecture across the globe. 

However, Nigeria lags in embracing these innovations. This study investigates the challenges 

affecting the adoption of digital technology in Nigerian architectural education, using the 

Department of Architectural Technology, Federal Polytechnic Ado Ekiti as a case study. Data 

was collected from 112 students in the department across three academic levels (ND II, HND I, 

and HND II) through a mixed-methods approach, The study established that while students 

favored digital tools over traditional ones, the presence of several adoption barriers such as 

insufficient power supply, high costs of hardware, and limited access to software hindered 

effective digital technology integration in the school. The study further highlights the need for 

curriculum review to accommodate emerging technologies such as digital fabrication, which 

are currently unavailable in the Nigerian architectural education curriculum. The results of the 

study underscore the need for well-equipped centralized computer laboratories with reliable 

power supply in schools of architecture in Nigeria and improved training for faculty and 

students. The findings contribute to understanding the digital technology gap in architectural 

education in developing countries and offer actionable insights for enhancing architectural 

education in Nigeria's digital landscape. 

Keywords: Digital Technology, Architectural Education, Nigeria, Challenges, Curriculum 

Integration 

1. Introduction 

Digital Technology encompasses the use of hardware utilizing computational power 

(computers and mobile devices), multimedia and communication technologies, inclusive of 

software to acquire and process data (Egodawele et al., 2022; Gong & Ribiere, 2021; Wang et 

al., 2021).  It was introduced into architectural practice in the 1960s through Ivan Sutherland’s 

Sketchpad(Ramilo & Embi, 2014) and has evolved from early Computer-Aided Design (CAD) 

to specialized systems covering parametric modelling, Building Information Modelling (BIM), 

scripting, and more (Abro et al., 2021; Akah et al., 2021; Ramilo & Embi, 2014). It enhances 

both design processes and student learning and becomes an indispensable component of the 

profession(Soulikias et al., 2021).  
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Specifically in architectural education, digital technology is broadly categorized into 

pedagogical tools (e.g interactive whiteboards, computers, televisions, radios, projectors, and 

mobile devices) and creative design tools(Abdulrahaman et al., 2020; Hettithanthri & Hansen, 

2022; Ordu, 2021). Pedagogical tools which primarily support teaching and academic 

collaboration are not the focus of this study. Digital creative design tools peculiar to the 

Architecture, Engineering and Construction industry such as BIM (Revit, ArchiCAD), 

computation/parametric design (Grasshopper, Dynamo), immersive realities (VR/AR/MR) and 

digital fabrication (3D printing, CNC) used in design optimization (Abdulghany et al., 2022; 

Asghar, 2023; Hajirasouli et al., 2023; Kumar & Janardhan, 2023) constitute the reference to 

digital technology in this research. Traditional CAD tools such as AutoCAD, modelling tools 

such as Rhino and graphics presentation tools such as Adobe Illustrator and Photoshop (Ramilo 

& Embi, 2014) continue to be quite relevant despite the advancements in the field.  

The benefits of digital tools in architecture are well-documented. They include significantly 

improved architectural visualisation, collaboration among stakeholders, sustainability and 

employability. (Abro et al., 2021; Maina, 2018). The introduction of digital tools and 

technology has equally had a significant impact on architectural education through software 

innovation and digital design processes, such as BIM and computational design methodologies 

(Abro et al., 2021; Akah et al., 2021; Ramadan, 2021; Soydaş Çakir & Uzun, 2020). Advances 

like these have enhanced the creativity of students, their collaboration potential and as well as 

presentation capabilities. Additionally, it has also positively impacted the teaching and learning 

process in architecture (Xiang et al., 2020).  

Despite these acknowledged benefits, there is no widespread acceptance of its role and 

integration into architectural education. In the adoption of innovations, factors that impede 

integration have been classified as barriers (Babalola et al., 2022) Several barriers and 

challenges exist in this regard, both locally and globally. Firstly, there are concerns about the 

role of digital technology in training, including the opinion among some of the stakeholders 

that digital tools may inhibit early-stage creativity, which has led to the advocacy of a hybrid 

approach of combining digital technology with traditional design methods during training 

(Fakhry et al., 2021; Kara, 2015).  

Additionally, financial constraints, resistance to change, and inadequate infrastructure have 

also been identified as barriers to digital technology integration (Peter, 2022). In Nigeria 

specifically, these challenges are exacerbated by an unreliable power supply system, relatively 

high costs of digital infrastructure, and a limited pool of digitally proficient professionals 

(Abdullah & Hassanpour, 2021; Hamma-adama et al., 2020). These issues reflect a broader 

pattern in developing countries, as identified by (Brozovsky et al., 2024; Rodriguez et al., 

2017).  

Also concerning is the fact that many of the current crop of students are Generation Z, who are 

considered digital natives, as most grew up more exposed to digital tools than the generations 

before them (Akah et al., 2021; Doyle & Senske, 2016) They are therefore expected to naturally 

be more inclined towards digital tools than manual ones. This is important considering that a 

study by (Yoo et al., 2021) asserts that user resistance is a contributory hindering factor in 

technology adoption, and further research by Cho et al., (2021); Shirish & Batuekueno, (2021) 

supports the more general evidence that resistance is a recurrent barrier in several contexts 

(smartphones, IT systems, healthcare, IS adoption). 

It is important to note that while these challenges exist across the spectrum of architectural 

training in Nigeria, there is a difference between polytechnic architectural education, which is 
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largely practical and technical in orientation and universities, which are designed to be theory-

based (Omokaro & Akpojaro, 2022). This study focuses on the polytechnic setting to 

understand student-facing challenges, which are crucial for developing effective integration 

strategies.  

Despite existing literature on the subject of digital technology integration challenges, current 

empirical studies are scarce, particularly from the student perspective in Nigerian polytechnics.  

This study aims to investigate challenges in digital technology adoption from the viewpoint of 

architectural technology students at the Federal Polytechnic Ado Ekiti. It will assess 

preferences, curriculum adequacy, specific usage challenges and compare polytechnic and 

university curricula. The study will, thereafter, offer actionable insights for enhancing 

architectural education in Nigeria digitally.  

2. Methodology 

This study adopted a convergent parallel mixed-methods approach to investigate the challenges 

affecting the adoption of digital technology in Nigerian architectural education from the 

perspective of the students. The methodology facilitates the simultaneous collection and 

analysis of both quantitative and qualitative data. This allows the study to acquire a 

comprehensive understanding of the stated research problem. 

The study was conducted as a cross-sectional study at the Department of Architectural 

Technology, Federal Polytechnic, Ado Ekiti, Nigeria. A total population sample technique was 

adopted, comprising all eligible students across the three core academic levels in the 

department (NDII, HND I and HND II) in the 2022/2023 academic session. This was an overall 

target population of 157 students.  

Primary data was collected through an online questionnaire distributed via class Telegram 

groups of the three classes in December 2023. Data solicited covered socio-demographic 

information, Likert-scale perceptions and qualitative insights on the subject. From 157 total 

potential survey participants, 112 valid responses were received, constituting a response rate 

of 71.3%. Secondary data was collected documentary analysis of the National Board for 

Technical Education (NBTE) and the National Universities Commission curricula for 

comparative purposes.   

The quantitative data obtained were analysed using descriptive statistics such as frequencies, 

percentages with IBM SPSS Statistics. Thematic analysis was utilised for the qualitative 

responses. The study followed relevant ethical guidelines, including obtaining informed 

consent and ensuring participant anonymity. This research acknowledges some limitations 

based on its case study design. There is limited generalizability due to the one-institution 

survey. There is also a possibility of self-reporting bias.  

3. Results and Discussion 

The study yielded insightful findings on students' perceptions and experiences concerning 

digital technology adoption in their training. Table 1. Shows that the respondent profile was 

predominantly male (85.71%), with most of the overall respondents situated within the 

Generation Z age bracket (over 90% aged 18-26). This is a cohort characterised as digital 

natives (Akah et al., 2021; Doyle & Senske, 2016). This demographic context is considered 

crucial because it places the majority of the respondents within a user base receptive to 

technology adoption  
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Table 1: Socio-demographic Data 

Gender Frequency Percentage 

Male 96 85.71 

Female 16 14.29 

Total 112 100 
   

Age   

18 - 22 50 44.64 

23-26 53 47.32 

Above 26 8 7.14 

Blank 1 0.89 

Total 112 100 
   

Year of Study   

200 Level (ND II) 49 43.75 

300 Level (HND I) 29 25.89 

400 Level (HND II) 32 28.57 

Non response 2 1.79 

Total 112 100 

The study established that students have a clear preference for digital tools over traditional 

manual methods, as shown in Figure 1. In contrast to research that identifies user resistance as 

the main obstacle to adoption in other situations (Cho et al., 2021; Shirish & Batuekueno, 2021; 

Yoo et al., 2021). This conclusion is consistent with the description of Generation Z as digital 

natives who show little inherent resistance to technology (Doyle & Senske, 2016). This 

preference notwithstanding, the data demonstrate that impediments to digital technology 

adoption in schools are more systemic than personal. 
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Figure 1: Tools Preference for Architectural Design (Source: Researchers’ fieldwork) 

Figure 2 identifies insufficient electrical power supply (42.6%) and technical hardware issues 

(38.9%) as the most frequent challenges, while Figure 3 highlights the cost of computer 

hardware as the single greatest obstacle.  

 

Figure 2: Areas where Students Experience Challenges with using Digital Tools (Source: 

Researchers’ fieldwork) 

 

Figure 3: The Greatest Obstacle to the Adoption of Digital Technology in Architectural Design 

Education (Source: Researchers’ fieldwork) 

These results strongly converge with prior research in Nigeria and similar developing contexts, 

which consistently identifies affordability and unreliable infrastructure as the foundational 

barriers to digital integration (Hamma-adama et al., 2020; Maina, 2018a). Interestingly, 
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students reported a relatively high level of satisfaction with the digital tool training provided 

in their curriculum (Figure 4) and institutional support (Figure 5).  

 

Figure 4: Level of sufficient digital tool utilization in the curriculum (Source: Researchers’ 

fieldwork) 

 

Figure 5: Rating of the level of Digital Architectural Tools Training in the Department 

(Source: Researchers’ fieldwork) 

This perceived sufficiency, discussed above (Figure 4) needs to be placed into the right context. 

The comparative analysis of the NBTE (polytechnic) and NUC (university) curricula (Table 2) 

establishes that polytechnics offer significantly more digital-application courses (8 courses, 

~14.8% of units) than universities (2 courses, ~3.9% of units). This implies that student 

satisfaction is likely relative to the Nigerian educational landscape, essentially and may differ 
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when treated as an absolute measure against global standards. This finding supports 

observations by Okonta & Ayinla, (2024) regarding curricular distinctions between Nigerian 

institution types. However, despite this relative advantage, the lack of cutting-edge 

technologies like digital printing and immersive VR/AR in both curricula suggests a gap that 

still exists, supporting criticisms by Abdullah & Hassanpour, (2021); Marcel-Okafor & Okafor, 

(2021) 

Table 2: Comparison of 2020 NBTE Curriculum and 2023 CCMAs for Architectural 

Technology and Architecture 

 2020 NBTE Curriculum units Units per 

session 

2023 NUC CCMAS Units Units 

per 

session 

ND 

I/100 

level 

i. ICT 101 Computer Application I 

ii. ARC 126 Introduction to Computer-

Aided Design 

4 

 

3 

56 i. FAA 121 Introduction 

to Basic Computer 

Applications 

2 20 

ND 

II/200 

level 

i. ARC 216 Computer-Aided Design: 2-

Dimensional Drawing 

ii. ARC 226 Computer-Aided Design: 3-

Dimensional Drawing 

3 

 

 

3 

 

53 

 

 

-  30 

HND I i. ARC 312 Computer-Aided Design: 

Rendering in 3 Dimensions 

ii. ARC 322 Advanced Computer Aided 

Design I 

3 

 

 3 

   58 i. ARC 309 Building 

Information Modelling 

2 28 

HND II i. ARC 412 Advanced Computer Aided 

Design II 

ii. ARC 427 Building Information 

Modelling (BIM) 

3 

 

 

3 

51   24 

Total 8 Digital Application-based courses 25 168 2 Digital Application-

based courses 

4 102 

Percenta

ge 

  14.8%  C 3.9% 

  

4. Conclusion 

This study concludes that, rather than student resistance or an inadequate core curriculum, the 

adoption of digital technology in Nigerian architectural education, as experienced by students 

at a leading polytechnic, is mainly limited by economic and infrastructural barriers, particularly 

the high cost of hardware and unstable power supply. These systemic external issues produce 

a considerable implementation gap, even if the students who are primarily digital natives 

strongly favor digital tools and are generally satisfied with their institution's targeted training. 

The study contributes to knowledge by providing empirical, student-centred evidence that 

prioritizes the hierarchy of challenges within the Nigerian context. It shows that factors such 

as electricity, cost, and maintenance remain the crucial bottleneck even with a willing user 

population and a relatively strong technical curriculum. This strengthens the argument for a 

fundamental, infrastructure-first approach to intervention in the discussion of technology 

adoption in emerging economies. More resources should be dedicated by institutions, 

particularly Polytechnics, towards the acquisition of dedicated computer laboratories with 

enough capacity and power support for students to develop their skills and carry out their 

assignments 
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Ultimately, addressing the identified challenges is more of a developmental imperative than an 

educational intervention. SDG 9 (Industry, Innovation, and Infrastructure) and SDG 4 (Quality 

Education) are directly impacted by improving digital literacy and technical proficiency in 

architecture education. Nigeria can develop a more innovative, sustainable, and competitive 

building sector by giving aspiring architects the necessary digital skills. This would help the 

country better manage and design its built environment in the digital era. 
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Abstract The world has gradually moved from conventional buildings to more sustainable ones that promote 

greater energy efficiency and less environmental impact. However, while the developed countries have steadily 

embraced the concept of sustainability in their buildings, Nigeria, like most of the Sub-Saharan African countries, 

is still grappling with traditional building architecture and designs. As a result, the Green Building Council of 

Nigeria (GBCN) was established to control, monitor and promote the adoption of green buildings. Unfortunately, 

the rate of adoption has been slow, as there are few or no green buildings in Nigeria. Previous empirical analyses 

reveal three (3) competing elements at the berk of current challenges: limited awareness, poverty (lack of or 

insufficient fund to execute the projects) and lack of motivation. Therefore, the aim of this study is not only to 

evaluate the challenges of sustainable buildings (green buildings) in Nigeria but to device initiatives and strategies 

to ameliorate sustainability into building development practices in Nigeria. To achieve this, past research studies 

and interviews were conducted on some students from higher institutions, professionals in built environment and 

some members of the general public. Findings reveal that lack of awareness and finance to going green are 

Nigeria’s twin main challenges of sustainability. Additionally, results also show the failure of the government to 

adopt green building practices fully because of social and cultural reasons and the lack of government legislation 

and incentives that would encourage developers to incorporate green building features into their construction 

projects and lastly, limited technical expertise. The study recommends that as “introduction to green buildings” 

has been introduced in the university curriculum, same should be done for other institutions of higher learning, 

educational institutions and sustainable building expertise (Green Buildings Council of Nigeria) should be ready 

to sensitize the professionals, real estate investors and the general public on the benefits of sustainable buildings 

(green buildings) by organizing conferences, outreaches, and workshops. Furthermore, the government needs to 

play active role in supporting and incentivizing green building projects by introducing policies, regulations, and 

financial incentives that encourage the adoption of sustainable building practices. 

 

Keywords:  Green buildings, sustainable buildings, challenges, strategies, Nigeria 

Introduction 

 In the real estate context, sustainable buildings are expected to provide economic benefits in 

rental or capital values to the lessors or the real estate investors (Abidin et al, 2012)  . While 

there are standard features that influence values, the benefits of sustainable buildings to well-

informed house seekers increase the level of interest leading to competition in the property 

market. Accordingly, competition in the property markets could lead to two possibilities, 

including (1) gazumping (a scenario whereby the seller increases the price of a property above 

the intended amount) and (2) rivalry among market participants(Adetayo, 2019). 

Sustainable buildings offer a great reduction in energy consumption and negative 

environmental impacts. On the other hand, the inability to go “green” is one of the reasons for 

avoidable health-related challenges, higher expenditure on consumption and reduction in 

productivity (Ahn et al, 2013). However, despite the benefits of sustainable buildings, 

awareness in developing economies is still a significant concern. Unlike developed economies, 

where awareness of the benefits of green buildings is known, a large percentage of the 

population in developing countries still grapples with understanding the concept. Thus, 

although a large percentage of the population in developing countries is unaware of the benefits 

of sustainable buildings, the regions have been inadvertently practicing  the concept (Ahmed 

et al, 2022) 

In Nigeria, as in several developing countries, the concept of sustainable building (green 

building) is at the early stage where there is lack of awareness  and inability of the government 
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to support and incentivize the practice (Olatunde & Olabode, 2022). As a result of this, the 

people have been deprived of environmental opportunities and economic benefits of 

sustainable building.  

There is a paucity of research on sustainable buildings challenges amongst construction 

stakeholders in Nigeria, indicating that the idea has yet to be efficiently implemented, as it has 

in many developed nations. In view of this, this paper examines the challenges to sustainable 

building (green buildings) in Nigeria, by sampling the opinions of building stakeholders. The 

findings of this study will educate people and inform construction professionals and 

policymakers about potential hurdles to green building construction in the construction 

industry, approaches and strategies to ameliorate sustainability into building development 

practices in Nigeria. 

  The few studies conducted on sustainable building challenges are thus presented: 

 Sustainable building is relatively costly 

One of the hurdles to the use and practice of green building, according to several authors is the 

high costs involved in building sustainable structures related to conservative buildings, as well 

as the danger of unplanned costs (Hakkinen and Belloni, 2011; Ametepey et al., 2015; Byrd 

and Leardini, 2011; Olatunde, 2022). In most developing nations, such as Nigeria, the 

additional expense of implementing green building components into construction projects, 

which is mostly determined by local environmental factors such as temperature, building 

conventions, and labor levels of skill, is a significant obstacle to establishing green buildings. 

According to Shi et al. the high cost of green building is primarily due to overestimation of 

energy-saving strategies, increased consultancy fees, and underestimating of cost-saving 

methods (Shi et al., 2013).  

 Scarcity of Sustainable Building Materials 

Another impediment to green building uptake and use is the paucity of green components and 

materials in the construction sector. According to several surveys, the majority of building 

projects in developing nations experience challenges obtaining green supplies locally (Davies 

and Davies, 2017; Aktas and Ozorhon, 2015; Shen et al., 2017). Ecologically friendly goods 

that have a lower impact on the environment and are required for the implementation of green 

building standards are not commonly available in the building construction business. Even in 

impoverished countries like Nigeria, where these supplies and resources are accessible, 

delivery times are frequently long. 

 Scarcity of information and expertise on the economic advantages and opportunities 

of green building. 

Poor understanding and information about the economic advantages and possibilities of green 

buildings also serves as a deterrent to its use. In most developing nations, the lack of 

information on the economic benefits of green building is regarded as a major concern 

(Bernstein, 2013; Abidin et al., 2012; Nguyen et al.,2017).  According to Azeem et al.,(2017), 

a lack of understanding, awareness, and information, is a significant impediment to the 

successful implementation of sustainable buildings in Nigeria.  

 Lack of or insufficient incentives to encourage green building concept. 

Most developing countries' construction industries appear to be underperforming in terms of 

providing subsidies to contractors who fulfill green building standards and experts who include 

green building techniques into their models (Azeem et al., 2017; Ndihokubwayo et al., 2013; 

Oguntona et al., 2019). This is consistent with Chan et al and Darko and Chan's assertions that 

a lack of government subsidies is a major impediment to the application of sustainable building 
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technologies (Darko and Chan, 2016; Chan et al., 2018). As a result, in order to stimulate the 

use of sustainable building, the government must implement efficient financial and non-

financial incentive schemes that will help to mitigate the huge investment associated with 

sustainable building. Serpell et al. feel that providing incentives for green building can be used 

to lower contract costs, shorten contract period, and maintain an acceptable level of safety and 

health. 

 Technological/capacity stumbling block 

Studies have identified technology and manpower limitations as one of the primary obstacles 

impeding the development of green buildings in Nigeria. For instance, Hakkinen and Belloni 

(2011) and Opoku and Ahmed (2015) recognized these as hurdle owing to a lack of competence 

in green building approaches and their long-term viability. The construction stakeholders 

according to Opoku and Ahmed, are not only expected to be knowledgeable, but also to form 

an embedded team that includes all these stakeholders (Opoku and Ahmed, 2015). This 

viewpoint is backed up by the International Labour Office, which argues that changing skill 

requirements are the primary cause of labor shortages and a lack of industry skill in the 

construction industry (International Labour Office, 2011). This is owing to the emergence of 

green construction designs, technology, and practices, which have rendered previously 

appropriate skill sets obsolete. As a result, Opoku and Ahmed realized the need of developing 

capacity as a key aspect in the advancement of green construction methods (Opoku and Ahmed, 

2015).  

Materials and Methods 

To attain the research goal, a cross sectional approach was predominantly used. Secondary 

materials such as books, publications, workshops/ conferences papers, journals, magazines, 

and internet sources, among others, were used to examine studies on sustainable buildings and 

challenges. To determine the numerous constraints impeding the adoption of green building in 

Nigeria, past studies were used coupled with interviews conducted on different categories of 

people: students of higher institutions, professionals in built environment, real estate investors 

and general public. The interview was conducted on individual and group bases. A total of 

people interviewed was fifty. The respondents' profile were supplied in the first section, which 

included their age, gender, educational background, years of experience, and level of 

experience in building construction. The second portion, on the other hand, determined from 

literature different constraints impeding the application of green building in Nigeria. For easy 

analysis, a five-point Likert scale was used to categorize the respondents’ opinions and their 

values were classified in order of priority to highlight the critical value of each factor.  

Results and Discussions 

In the interviews conducted on the various categories of respondents, the data below were 

extracted. 

 

     Table 1: Interview Respondents  

Respondents Frequency Percentage 

Students 10 100 

Professionals in built environment 15 100 
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Real Estate Investor 13 100 

General Public 12 100 

Total 50 100 

 

    

 Challenges of sustainable buildings (Green buildings) in Nigeria 

Table 2: Awareness of sustainable buildings (Green buildings) and understanding 

green building practices 

Respondents Mostly 

aware 

Aware Partially 

aware 

Not 

aware 

Mostly 

not 

aware 

Students   2 8  

Professionals in built 

environment 

 5 3 7  

Real Estate Investor  3 2 8  

General Public  2  8 2 

Total 0 10 7 31 2 

 

               Table 3: Government support & incentives for sustainable building projects 

  

Respondents Mostly  

done 

Done Partially  

Done 

Not 

done 

Mostly 

not done 

Students    1 9 

Professionals in built 

environment 

 2 2 1 10 

Real Estate Investor  1 1 5 6 

General Public   2 2 8 

Total 0 3 5 9 33 

 

  

  

 

 Table 4: Government policies, initiatives and regulations that provides supports 

and encourage the adoption of sustainable building practices 
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Respondents Mostly  

none 

None Partially 

none 

Available Mostly 

available 

Students  8 1 1  

Professionals in built 

environment 

5 6 3 1  

Real Estate Investor 5 7 1 2  

General Public 7 2 2 1  

Total 17 23 7 5 0 

 

 

Table 5: Sustainable building Technical Expertise 

 

Respondents Mostly  

adequate 

Adequate Partially 

adequate 

Inadequate Mostly 

inadequate 

Students   1 3 6 

Professionals in 

built environment 

  3 8 4 

Real Estate 

Investor 

  2 9 2 

General Public   1 9 2 

Total   7 29 14 

 

Apart from the identified challenges from the literature, this research has been able to collate 

the responses of the respondents with regards to the sustainable building (green buildings) 

challenges. 

Discussions  

Different categories of respondents were interviewed (students, professionals in built 

environment, real estate investors and general public on the challenges of constructing 

sustainable buildings in Nigeria. 

With regards to awareness of sustainable buildings (green buildings) in Nigeria (Table 2), in 

all, total number of respondents that are aware of sustainable building practices in Nigeria was 

10, followed by partially aware which amounted to 7, mostly not aware, 2 while 31 signified 

they are not aware. The results show that majority of people are not aware of sustainable 

buildings (green buildings) in Nigeria.  

Government support and incentives for sustainable building projects (Table 3), 3 signified that 

government support and give incentives for sustainable building projects, while 5 were of the 

opinion that it is partially done, 9 was of the view that nothing is being done by the government 

and lastly, 33 was of the view that government has mostly done nothing with regard to support. 
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This shows that government’ support and incentives to ensure building sustainability is not in 

place. 

Government policies, initiatives and regulations that provides supports and encourage the 

adoption of sustainable building practices (Table 4),  

0 signified that government mostly have no policies, initiatives and regulations and provide no 

support and encourage the adoption of green building practices, 3 signified that government is 

doing (Table 4), 5 signified partially done, 9 signified not done and lastly, 33 was of the opinion 

that government has not done anything or not doing anything. Since government has not 

approved green building practices, it will be difficult to have her support. 

Sustainable building Technical Expertise (Table 5), the responses shown by the people are thus: 

0 people show that technical expertise are mostly not adequate, 0 also show that the expertise 

are adequate, 7 was of the opinion that they are partially adequate, 29 said they are inadequate 

and lastly, 14 was of the view that technical expertise were mostly inadequate. For the expertise 

to increase and educate the people, government need to support in every way. 

Conclusion 

The findings from this study can be generalized since it took cognizance of other similar studies 

done, and the respondent’s location within the country cannot be categorically decided. This 

study also discovered the challenges of sustainable building adoption in Nigeria. The most 

critical challenges were found to be lack of understanding and awareness about the economic 

advantages and opportunities of green buildings, government support is greatly insufficient, 

unavailable legislation, green building is thought to come at a high price and inadequate 

technical expertise. Nonetheless, it was determined that the government must lead and take 

approach to proactively equip the country's urban landscape for green buildings by increasing 

awareness through education and public campaign to dispel misconception and showcase long-

term benefits of sustainable building practices. Development of training programmes to equip 

professionals with the necessary technical expertise. Government, to achieve green building 

practices in Nigeria, should use the following initiatives and strategies: involvement of private 

sector in constructing sustainable buildings, establishment of Green Building Council of 

Nigeria to provide guidance and certification for green building projects and lastly, integration 

of renewable energy technologies like solar power, wind energy and other renewable sources 

in the buildings. It is therefore advisable that stakeholders in the construction space need to 

show their skills and attempt further education in other to grasp more knowledge on the 

importance of the adoption of technology and understanding the cultural and social differences 

in the construction environment such that it would increase their knowledge on technologies 

needed for green building adoption in Nigeria. 
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Abstract. The growing prevalence of abandoned public-sector physical projects in Nigeria, estimated at 

around 4,000 projects with a combined value of approximately 300 billion naira, has spurred the need for 

an in-depth inquiry. This study is centered within the Abeokuta Metropolis, with a focus on identifying, 

analyzing, and understanding the underlying causes of these abandoned projects. Specifically, 196 

questionnaires, representing 7% of the sampling frame, were administered to residents residing in five 

neighborhoods situated within a 500-meter radius of each abandoned project. Furthermore, an additional 

15 questionnaires were distributed to relevant ministries to gather insights into project timelines and 

ongoing rehabilitation efforts. The investigation into the causative factors behind abandoned public-sector 

physical projects utilized a 5-point Likert scale questionnaire. The survey revealed an array of contributing 

factors, including inadequate monitoring, deficient planning, insufficient funding, shifts in governance, 

political interference, labor disputes, price volatility of construction materials, cultural influences, lack of 

user engagement, corruption, management inefficiencies, partial commitment from project proponents, 

natural disasters, and underutilization of town planners. The socio-economic implications stemming from 

abandoned projects, as reported by respondents, encompass misuse for criminal activities, temporary 

storage of stolen goods, environmental degradation, property devaluation, and increased costs for 

accessing essential public amenities. The study proposes a series of recommendations which include 

enhancing monitoring mechanisms, improving financial support and conducting rigorous feasibility 

studies, among others. By implementing these measures, a positive shift towards mitigating the incidence 

of abandoned public-sector physical projects can be achieved. 
 

Keywords: abandoned physical projects; public sector; residents; causes; Abeokuta 

 

1. Introduction 

Physical project has distinctive attributes that distinguish it from ongoing work or business 

operations. They are temporary in nature, not an everyday business process and have definitive 

start dates and end dates. These characteristics are important because a large part of the project 

effort is dedicated to ensuring that the project is completed at the appointed time. To do this, 

schedules are created showing when tasks should begin and end. Projects can last minutes, 

hours, days, weeks, months, or years (Pappas et al, 2021). Physical projects play a huge role in 

a nation's economic development, and abandoning them may adversely impact the environment 

and the real properties (Ratcliffe et al, 2021). Zhang et al (2019), opined that a physical project 

is termed abandoned when it does not meet the project deliverables such as user’s satisfaction 

and structural deficit. Abandoned public-sector physical project can take the form of structural 

failure (in the form of cracks, location, or weakness in the structure), or performance failure 

(numbers of staff/workers in the organization, level of services been registered) that is, not 
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optimally satisfying the standard set in the project scope, or the United Nation Standard set for 

such project (Smiley, 2022).  

The abandoned physical project is a global issue which is not peculiar to one country. Various 

counties of the world are faced with abandoned physical project in different sectors of their 

economy or the other, be it educational, transportation, health, etc. Alao et al. (2019) noted that 

the abandoned physical projects is not peculiar to Nigeria as it is also present in countries like 

Malaysia, the United States, Spain, United Arab Emirates, Saudi Arabia, Qatar, Bahrain, 

Kuwait, and Russia. However, this problem has been plaguing Malaysia long enough at a scale 

that deserves more attention. Nwosu and Zima (2021), admitted that abandonment is a well-

known concept in physical projects in California, and this is due to the project's design which 

is so deficient that the contractor performs a massive amount of change orders and extra work, 

which ultimately causes the abandoned public-sector physical project.   

Abubakar & Aina (2019) opined that the limited resources and immense challenges faced in 

the global world and developing countries like Nigeria is as a result of the physical 

development tools (models, laws, master plan/zoning, development control strategies, 

upgrading and renewal plans) and the various instruments and strategies put in place by the 

stakeholders in the regulation, coordination, and direction of physical planning has been 

contested on its functionality thereby leading to abandoned physical projects. Physical planning 

that deals with the decision-making processes and ordering of the relationship that exists 

between the natural resources and the human system seems not to be effective as the rate of 

urban blight and degradation is startling by the second. The rate of physical project 

abandonment in Nigeria is alarming and it is believe to be increasing by the day. Physical 

projects are supposed to be beneficial to both the individuals and society at large as it depicts 

the level of a country’s development. However, the incessant abandonment of these physical 

projects undoubtedly has some negative impacts on the people, real property values, the 

construction industry and the built environment at large.  

Alzanati (2021) documented that the physical projects in Nigeria and the world over are 

confronted with a lot of complexities and ambiguities as a result of uncertainties of not meeting 

project deadlines. This is centers on low quality, and cost overruns which invariably leads to 

abandoning of such projects. Ayodele et al. (2011), reported that abandoned public-sector 

physical projects include building and other civil engineering infrastructure development 

projects like houses, churches, schools, roads, bridges, dams, tunnels, airports, sea ports, etc. 

litter the whole of Nigeria. Okafor et al. (2018) reported that Nigeria has become the “world’s 

junkyard of abandoned public-sector physical projects worth billions of naira and it is greatly 

unthinkable that Nigeria, blessed with so great potential in the building and physical project 

industry, can experience the magnitude of abandoned project. 

Alao et al. (2019) reported that there were about 4000 uncompleted or abandoned public-sector 

physical projects belonging to the Federal Government of Nigeria with an estimated cost of 

above N300 billion which will take 30 years to complete at the present execution capacity of 

the government. Also, according to the report, the issue of abandoned physical project is being 

left without adequate attention for too long, which is now having a multiplier effect on the 

physical project industry in particular and the national economy as a whole. The building and 

physical project industry plays a vital role in the economy of any nation. A healthy economy 

usually experiences an increase in building and physical project activities, but in a depressed 

economy, the occurrence of project abandoned tends to be more predominant. In contemporary 

times, problems posed by abandoned public-sector physical projects are seemingly evident and 

marked by regional differences with enormous environmental impacts that soak deep into the 

environment's physical, health, socio-economic and cultural norms. 



FEDMCON 2025 | Proceedings of the FEDM Journal of Sustainable Design and 

Management | Page 191 

Several scholars have come up with different causes of abandoned physical project in the past. 

Kolawole (2006), stated in his study that there are several building projects which have been 

seen to be having good potential abandoned at different stages of the design and physical 

project process. Nakata & Hwang, (2020) also posited more or less the same reasoning on 

abandoned project, which are: incorrect estimation; unskilled personnel; inadequate planning; 

poor risk management; misunderstanding of the work requirement; poor quality control by 

regulatory agencies; corruption and communication gap among the personnel. They also 

further added some other factors such as cost; the developer and the contractors where the 

clients have difficulties in engaging with the contractors and as well as with the designers where 

they do not meet to the expectations of the clients; and contractors fail to prepare vital inputs 

such as materials, man power and machines efficiently on time. 

The causes and effects of these development projects abandoned cut across several reasons. 

They also create declining effects on the values of developed properties located close to and 

within the vicinity. The expected prominence of any earmarked development projects is to be 

completed, while at the same time, adding value to the built environment. Recurring incidences 

of abandoned government-led physical projects pose serious challenges to stakeholders in the 

built environment. From the foregoing, this study is geared toward reviewing and assessing the 

spate of abandoned government-led physical projects as well as determining their socio-

economic impacts on residents in the proximate neighbourhood within the Abeokuta 

metropolis.   

 

1.1. Study Location 

Nestled at an altitude of 157m above sea level, Abeokuta boasts a distinctive topography 

characterized by isolated formations of natural granite rocks, lending its landscape an 

enchanting undulation. Of notable significance is Olumo Rock (172.8m), gracefully positioned 

adjacent to the base of Ashuwon Hill. Additionally, the Ogun River traverses the town, 

elegantly dividing it into two distinct sectors. Abeokuta experiences a sultry and humid climate, 

marked by an average annual rainfall of 963.3mm. The transformation of Abeokuta into the 

capital of Ogun State in 1976 heralded a period of accelerated growth, magnetizing civil 

servants and catalyzing infrastructural advancement. Consequently, the demographic 

landscape underwent significant recalibration, resulting in a population of 377,089 in 1991. 

Subsequent estimates projected figures of 439,848 in 1996 and 452,932 in 1998. Subsequent 

census data recorded a population of 451,607 in 2006 and anticipated a population of 888,924 

by 2017. Fig. 1 showed Ogun State in the context of Nigeria. 
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Figure 1: Map of Ogun State in National Context. 

The establishment of industries, such as the Aro Quarry in 1904, and subsequent developments 

like the saw-milling industry, has added layers to the town's economic landscape. Nevertheless, 

a substantial segment of the population, particularly the elderly and underemployed, continue 

to embrace farming. The influx of public servants has given impetus to physical development, 

unearthing deficiencies in housing, water supply, sewage, electricity, transportation, recreation, 

and other vital public utilities and communal facilities. A key pillar of rapid socio-economic 

advancement resides in the presence of a robust road network, accompanied by well-designed 

parking facilities and efficient drainage systems. Abeokuta, the capital of Ogun State, stands 

blessed with multiple transport modes, including overland (road and rail) and waterways, with 

the exception of air transportation. The roads within the study area are categorized into three 

classes: trunk A (Federal roads or highways), trunk B (State roads), and trunk C (Local 

Government roads). Ensuring effective transportation and meticulous road maintenance 

remains integral to sustainable development. Fig. 2 also displayed the two local government 

areas within the context of Ogun State. 
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Figure 2: Ogun State Showing Abeokuta Metropolis 

There are many abandoned public-sector physical projects in Abeokuta, and they serve as a 

reminder of the challenges facing the city. Most of these abandoned physical projects are 

assumed to be caused by mismanagement, poor implementation strategy, low finance, and lack 

of proper data collection as to the need of the project, among others. These projects could have 

eased the affairs of the people, rather, they are affecting the day-to-day activities of individuals. 

Most of these abandoned physical projects are turning out to be hazardous and hideouts for 

criminal activities as well as spot for informal activities and change of use. Some of the 

identified public sector projects are shown in Plates 1 to 7. 

 

 
Plate 1: Abandoned Multi-million School Project in Abeokuta. 

Source: Authors’ Field Survey, 2024 
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Plate 2: Abandoned Road Construction along Adatan. 

Source: Authors’ Field Survey, 2024 

 

 
Plate 3: Abandoned Complex Building at Ita-Eko in Abeokuta. 

Source: Authors’ Field Survey, 2024 

 
Plate 4: Abandoned Building Construction Project at Ita-Eko in Abeokuta. 

Source: Authors’ Field Survey, 2024 

 



FEDMCON 2025 | Proceedings of the FEDM Journal of Sustainable Design and 

Management | Page 195 

 
Plate 5: Abandoned Building Construction Project in Abeokuta. 

Source: Authors’ Field Survey, 2024 

 

 
Plate 6: Abandoned Proposed Shoprite Building in Abeokuta. 

Source: Authors’ Field Survey, 2024 

 
Plate 7: Abandoned Office Complex Building Project at Oke-Mosan in Abeokuta. 

Source: Authors’ Field Survey, 2024 
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2. Material and Methods 

Primary and secondary data were collected during the study. Secondary data was obtained from 

documented facts of both published and unpublished literature relevant to the study, and also 

information on records of abandoned public-sector physical projects was gotten from various 

ministries that were concerned with the physical project, such as the ministry of work and 

transport, the Ogun State Planning and Development Permit Authority, ministry of education 

and ministry of water resource. Primary data included a reconnaissance survey of the study 

area to identify the nature of abandoned physical project, questionnaire administration to 

residents and professionals such as civil engineers, and architects; to obtain information on the 

socio-economic characteristics of residents, year of commencement of the project, year and 

causes of abandonment and also the socio-economic effect of the abandoned project on the 

residence of the area. The sampling frame for the research was drawn from the total population 

of the buildings that fall within a 500-meter radius of the abandoned public project identified 

in the study area. The research’s sample size was a proportion of the entire population 

constituted in the sample frame. The sample size was determined using the Glyne Table (Denny 

& Mailhot, 1976). Using a precision level of 7%, this resulted to 196 buildings, drawn from a 

sample frame of 5,497 buildings. Also, a total of 15 questionnaires were administered at the 

various relevant ministries. Various locations of the abandoned public sector projects are 

shown in Table 1. 

Table 1. Location of the Abandoned Public Physical Projects 

Neighbourhood 

within 500m Radius 

Project Project 

Type 

Location 

Easting Northing 

Oke Mosan Office Building Public 

Building 

541071 787027 

National Library 540300 787082 

OPIC/Iwe Iroyin Road Shoprite Building 537671 788721 

Panseke/Ita-Eko Public Building 536742 788808 

Awowo Village School Building 532556 785735 

Randa Ayetoro/Randa Road Road 

Construction 

532050 793015 

Adatan Adatan Road 543486 789423 

Ajebo Ajebo/Ibadan Road 546148 789400 

Mokola Mokola/Elega Road 537428 792870 

Asero Asero Road 544328 793548 

Source: Authors’ Field Survey, 2024 

 

3. Results and Discussion 

3.1: Distribution of Development Projects across Neighborhoods 

Table 2 offers valuable insights into the distribution of development projects across 

neighborhoods categorized by density levels. Analyzing the data, it was observed that 

neighborhoods with high population density, such as Panseke and Ita-Eko, received a 

significant allocation of projects, comprising 16.32% and 12.76% of the total respectively. This 

suggests a deliberate focus on addressing infrastructural and public facility needs in densely 

populated areas. Medium density neighborhoods, represented by Oke-Mosan and Adeun, 

account for 5.61% and 4.08% of the projects respectively. The allocation of projects in these 

areas appears to encompass a mix of office buildings, a national library, and road construction. 

This diversified approach could indicate a strategy to cater to different developmental aspects 
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within neighborhoods with moderate population density. Neighborhoods characterized by low 

population density, such as Obada-Oko and Awowo, show a focus on school building projects, 

contributing 3.57% and 3.06% of the total projects respectively. While these percentages are 

relatively lower, they underscore a commitment to educational infrastructure even in less 

densely populated regions. 

 

Table 2: Distribution of Development Projects across Population Density 

Density Neighbourhood Project Frequency Percentage 

High Panseke Public Building 32 16.32 

Ita-Eko Public Building 25 12.76 

Car Wash Road Construction 10 5.10 

Ashero Road Construction 20 10.20 

Ajebo Road Construction 13 6.63 

Lalubu Public Building 28 14.28 

Mokola Public Building 14 7.14 

Adatan Road Construction 12 6.12 

Medium Oke-Mosan Office Buildings & National Library 11 5.61 

Adeun Road Construction 8 4.08 

Low Obada-Oko School building 7 3.57 

Awowo School building 6 3.06 

Total  196 100.00 

Source: Authors’ Field Survey, 2024 
 

3.2: Distribution of Projects across Different Departments 

Table 3 offers a glimpse into the distribution of projects across different departments within a 

ministry. Examining the data, it was observed that the Planning and Development Permit 

Authority holds a prominent position, contributing to 26.67% of the total projects. This 

suggests a key role in overseeing project permitting and planning processes. The Works and 

Infrastructure department displays an even distribution, with projects spanning Engineering, 

Plan Processing, and Planning Research & Statistics. This could indicate a collaborative 

approach to project implementation, leveraging the expertise of different units within the 

department. Similarly, the Housing department appears to emphasize planning and processing 

aspects, reflected by its involvement in Plan Processing and Planning Research and Statistics. 

 

Table 3: Project Distribution across Ministries 

Ministry 

 

  

Department Row 

Total 

Percentage 

Engineering Plan 

Processing 

Planning 

Research 

& 

Statistics 

Information and Strategy - 2 1 3 20.00 

Works and Infrastructure 1 2 - 3 20.00 

Community Development - - 2 2 13.33 

Housing - 2 1 3 20.00 

Planning and Development 

Permit Authority 

 2 2 4 26.67 

Total 1 8 6 15 100.00 

Source: Authors’ Field Survey, 2024 
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3.3: Causes of Abandoned Project from the Residents’ Perspective 

The result obtained from this study revealed the causes of project abandonment as lack of 

project planning, inadequate project funding, price inflation, wrong estimate, faulty design, 

incompetent project managers and contractors, variation of project scope, death of client or 

contractor, delay payment and political instability. Abandoned project has been traced to some 

factors as represented in Table 4. This assumption was drawn from the responses gathered from 

the respondent on field. It is observed that poor planning be it at the inception stage, or another 

stage of the project uses or contributes to project abandoned, as identified from the response 

on Table 4, where majority of the respondents (120 persons) strongly agree to the assumption 

that poor planning can be the cause of abandoned public-sector physical projects. Also, poor 

monitoring (117 persons), poor management practice (99 persons), non-involvement of users 

(84 persons), partial commitment to work (106 persons) (either by project proponent or by 

workers), poor feasibility studies (104 persons), poor funding (103 persons), labour/ workers 

(77 persons), poor management practice (109 persons), change in government (88 persons), 

political interference (83 persons), corruption (126 persons), planning regulations (61 persons), 

natural disaster (111 persons) and cultural belief (80 persons) of the area and fluctuation in 

prices of material (71 persons) are all major issues that lead to abandoned project, owing to 

majority of the respondents, strongly agreeing to the assumption that they all contribute to 

project abandoned. Plate 4.3 shows an abandoned school project as a result of poor planning 

regulation. 

 

Table 4: Respondent Rating of Factors that cause Project abandoned 

Causes of Abandoned Physical Project  

  Respondents    

SA  A  N  D  SD  SMV  CAI  

Poor Planning 120  61  6  8  1  879  4.48  

Poor Monitoring 117  73  4  2  0  893  4.55  

Poor Management 99  57  33  3  4  832  4.24  

Poor Task Definition 40  68  68  5  15  701  3.57  

Non-involvement of Users 84  71  5  9  27  764  3.89  

Partial Commitment 106  65  13  11  1  852  4.34  

Change in Project Scope 37  35  75  14  35  613  3.13  

Poor Feasibility Studies 104  69  16  3  4  854  4.36  

Poor Funding 103  37  31  14  11  795  4.06  

Labour 77  50  34  13  22  735  3.75  

Poor Management Practice 109  72  8  2  5  866  4.42  

Change in Government 88  47  12  7  42  720  3.67  

Political Interference 83  56  36  4  17  772  3.94  

Corruption 126  50  12  2  6  876  4.47  

Planning Regulation 61  59  22  9  45  670  3.42  

Pressure Groups (NGOs, Media, e.t.c) 24  32  50  18  72  506  2.58  

Natural Disaster 111  47  13  10  15  817  4.17  

Culture Belief 80  69  26  6  15  781  3.98  

Fluctuation in Price of Materials 71  64  32  1  28  737  3.76  

Source: Authors’ Field Survey, 2024 

Note: SA = Strongly Agree; A = Agree; N = Neutral; D = Disagree; SD = Strongly Disagree; 

SMV = statistical mean value and F= frequency 
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3.4: Causes of Abandoned Project from the Perspective of various Personnel in the 

Ministries 

Table 5 presents a compilation of causes attributed to project abandoned, sourced from various 

personnel within the ministries under examination. Notably, the data reveals a distribution of 

responses reflecting the multifaceted nature of these challenges. A significant 21.7% of the 

total responses, constituting the largest segment, highlight issues surrounding poor feasibility, 

inadequate funding, and insufficient resource allocation, each accounting for 17.4% 

individually. The factors of governance transition and the absence of town planner involvement 

each encompass 13.1%, while the influences of political interference and community input 

share a smaller proportion at 4.3% each. Specifically, inadequate feasibility studies, 

characterized by a lack of consideration for project workability and financial implications prior 

to design approval, emerge as a prime contributor to project abandoned during the construction 

phase. 

Furthermore, the impact of changes in governance becomes evident in the context of project 

abandoned, particularly when tied to shifts in political parties. This disruption frequently 

translates into a lack of project continuity, particularly for initiatives initiated under the 

previous administration. The data underscores how alterations in governance structures can 

wield substantial influence over the trajectory of ongoing projects, highlighting the intricate 

interplay between political transitions and the successful execution of development endeavors. 

 

Table 5: Causes of abandoned project as gathered from the Various Ministries  

Causes Frequency Percentage 

(%) 

Change in Governance  3 13.1  

Poor Funding  4 17.4  

Community Influence  1 4.3  

Poor Monitoring  2 8.7 

Poor Feasibility Studies  5 21.7 

Inadequate Supply of 

Resources  

4 17.4 

Non-Involvement of Town 

Planners   

3 13.1 

Political Interference  1 4.3 

Total  23 100 

Source: Authors’ Field Survey, 2024 

 

3.5: Effects of abandoned project on the social and economic aspect of the residents in the 

study area.  

According to Tijani and Ajagbe, (2016) the key effects of physical project 

abandoned/noncompletion are: (1) loss of strength of structural members (Steel corrosion and 

concrete deterioration), (2) visual flaw to surrounding/project site, (3) hidden places for 

dangerous animals, (3) pollution (abandoned public-sector physical projects usually trigger the 

creation of uncontrolled and unsupervised garbage disposal), (4) marginalization of population 

(abandoned public-sector physical projects are used by homeless people, who live under 
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unhealthy and dangerous conditions without public services and with risk of building collapse), 

(5) it becomes a waste of finance and materials resources, (6) it leads to loss of economic value 

of the area, (7) it deprives government of the expected revenue from property, (8) it leads to 

increase in unemployment and (8) it leads to conflict between public administration and private 

sector. When physical projects are abandoned for so long, like buildings it become dilapidated; 

their grounds become unkempt and overgrown with weeds. This is in agreement with Tijani 

and Ajagbe (2016) when they mention that when projects are abandoned, they cause the 

development of unchecked and unsupervised garbage disposal. Also, since they are exposed to 

adverse weather conditions, the structural members lost their strength which poses risks and 

hazards. 

Delayed payments adversely affect the supply chain regardless of the party responsible for 

them, thereby delaying physical project delivery, leading even to abandoned physical project. 

According to Tijan and Ajagbe (2016), delayed payments cause despair to contractors forcing 

them to pay higher interests on their loans and can lead to abandoned project or even make the 

contractors insolvent. Abandoned project has an adverse effect on the residence of the area 

where it is found. Among the major impact identified in this survey as gathered from the 

respondent on field illustrated below in Table 6 are; decay of the environment, outbreak of 

diseases, littering of the environment, pollution, constitution of nuisance to the environment, 

endangering of lives of residents by turning such building to habitat for the lunatic, temporary 

storage house for stolen goods. It is observed that majority of the respondents strongly support 

with the assumption that the listed impacts are the aftermath of abandoned public-sector 

physical projects in their environment. Apart from the highlighted social impact above, there 

are also economic impacts on the residents of the area. From Table 6, 129 respondents strongly 

agree that projects abandoned led to reduction in the value of properties in the area and while 

141 of the respondents are of the opinion that abandoned public-sector physical projects lead 

to an increase in cost of accessing social amenities in areas where they can seek for them. The 

increase in cost may come as a result of transportation fee to access the amenity or the cost of 

buying from private enterprises. 

Table 6: Respondent Rating of Impact of Abandoned public-sector physical projects on 

the Residents  

Aspect  

  

Impacts  

  Respondents    

SA  A  N  D  SD  SMV  CAI  

Social  

Serves as Criminal Hideout  

Lead to Decay of Environment  

Leads to Outbreak Disease  

Litters the environment  

122  

115  

106  

104  

49  

67  

79  

81  

13  

7  

1  

7  

2  

5  

6  

3  

10  

2  

4  

1  

859  

876  

865  

872  

4.38  

4.47  

4.41  

4.45  

 Turns the area to Lunatic residence  104  53  26  3  10  826  4.21  

 Serves as Smoking Centre  115  63  12  2  4  871  4.44  

 Pollutes the Environment  112  69  13  2  1  880  4.49  

 Serves as Temporary Store  89  69  5  7  26  776  3.95  

  

Economic  

Constitute Nuisance  117  62  14  2  1  880  4.49  

Reduction in Value of Property  

High  Cost  of  Accessing  Social  

Amenities  129  

141  

53  

40  

4  

8  

9  

4  

1  

3  

888  

900  

4.53  

4.59  

Source: Authors’ Field Survey, 2024 
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Note: SA = Strongly Agree; A = Agree; N = Neutral; D = Disagree; SD = Strongly Disagree 

and SMV = F= frequency 

4. Conclusion 

This study examined the rate of abandoned public-sector physical projects in Abeokuta 

metropolis. The major issues looked into were; identify and clarify abandoned public-sector 

physical projects in the study area; trace the physical project timelines of identified abandoned 

physical projects; examine the causes of abandoned public-sector physical projects; and assess 

the social and economic impacts of abandoned physical projects on residents in the study area. 

It can be deduced from the findings that there is a total of 10 abandoned construction project 

in the area, which their construction timeline dates back as far as 2008 down to 2015. However, 

these identified projects were not only limited to projects been facilitated by state government 

of Ogun state alone but inclusive of the Federal Government. Some of the identified causes of 

abandoned physical project were poor monitoring, poor planning, corruption, poor feasibility 

studies, partial commitment to project by the proponent, faulty task definition, natural disaster, 

poor funding, cultural belief, political interference, fluctuation in prices of materials, labour, 

non-involvement of users (lack of citizen participation), planning regulation, change in scope 

of the project and pressure from pressure groups (NGO, Media, Political activities etc.) among 

others. 

Moreover, some of the identified impacts of abandoned  public sector construction project on 

the residents of the area were: increase in cost of assessing social amenities in other areas where 

they are available and also getting them from private establishments; reduction in the value of 

properties in the area; causes nuisance; decay in the environment; littering of the environment; 

turning of the area to smoking area by hoodlums;  disease outbreak to the environment as a 

result of litters; turning of the environment to criminal hideout, thereby endangering the lives 

of the residents; turning the area to residents of lunatics; and turning of area to temporary store 

of stolen goods.  

With the overarching goal of enhancing the well-being of the populace, a prudent course of 

action for the government involves prioritizing projects that align with achievable timelines 

within their tenure. This strategic approach not only facilitates the completion of initiatives but 

also establishes a foundation for project continuity, which in turn bolsters the long-term impact 

on the community. Integral to this endeavor is the rigorous implementation of comprehensive 

monitoring and meticulous planning preceding full-scale commitment. This proactive stance 

serves as a safeguard, minimizing the risk of project derailment and ensuring that allocated 

resources are optimally utilized. Moreover, the imperative of conducting thorough feasibility 

studies cannot be overstated, as these assessments provide a critical roadmap for project 

viability and sustainability, guiding decision-making processes with a holistic understanding 

of potential challenges and opportunities. In sum, these guiding principles collectively signify 

a holistic framework for responsible and effective project execution, culminating in tangible 

improvements in the lives of the citizenry. 
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Abstract. The Nigerian construction industry has been characterized by frequent conflicts that have 

resulted in low productivity levels. These conflicts often arise from different sources, such as disputes 

between contractors and subcontractors, workers, and management, among others. The impact of conflicts 

on the productivity of labor in the construction industry cannot be overlooked. Therefore, there is a need 

for effective conflict management strategies that can mitigate the effects of conflicts on productivity levels. 

This study examines the Effect of conflict management on the productivity of labour in the Nigerian 

construction industry with a view to reducing the impact of conflict on productivity among construction 

labourers. The sampling frame comprised professionals working in the built environments on the 

construction site. A well-structured questionnaire was designed and administered to the respondents. From 

the result of the analysis, it was indicated that Poor communication among workers and stakeholders, 

Interest of Different Stakeholders, Payment Disputes, Contractual Dispute and Dispute over Project 

Management Methodology with a mean score of 4.21, 3.77, 3.55, 3.52, and 3.32, respectively, are common 

causes of conflict in the Nigerian Construction Industry. Quality of work, Reduction in labour idle time, 

Increased number of completed tasks, Overall project success rate, and Reduced health and safety risk are 

the most significant effects of conflict management on the productivity of labour in the Nigerian 

construction Industry, with mean scores of 4.40, 4.21, 4.20, 4.11, and 4.05, respectively. It was concluded 

that relevant conflict management techniques effectively address conflict in the construction industry and 

have a dominant effect on the productivity of labour. 

Keywords: Conflict, Conflict Management, Construction Industry, Labour, Productivity.  

1. Introduction 

The construction industry drives economic growth but faces challenges like low productivity, 

delays, and cost overruns due to stakeholder relationships (Stefanov & Dimitrova, 2024). 

Productivity depends on factors like scheduling, equipment, labor supervision, and external 

influences (Karimi & Khawaja, 2024). In Nigeria, conflicts arise from cultural differences, 

poor communication, and stakeholder disputes, affecting project success (Horsfall & Akoh, 

2024). Common conflict management strategies include negotiation and compromise, 

influenced by leadership styles (Adunfe et al., 2022). Addressing conflicts improves 

productivity and industry stability (Adeyemi & Aigbavboa, 2022). Labor productivity is 

affected by worker relationships, health, incentives, weather, financial crises, and material 

shortages (Usman et al., 2024). Compliance with safety regulations is critical for improving 

work conditions (Ajaelu et al., 2024). The escalation of conflict in the construction industry, 

emphasizing that conflict should be prevented before it escalates into a dispute (Karming 

conflict). Mba (2013) describes conflict as struggles, opposition, or antagonism, though in 

construction, conflicts can arise from needs, desires, or disagreements. Wilmot & Hocker 

(2001) define conflict as a struggle between interdependent parties with perceived incompatible 

goals, scarce resources, or interference. Disagreements may result in grievances (Yiu & 

Cheung, 2006, cited in Abdullah, 2012), and conflicts have become integral to human 

organizations despite efforts to prevent them (Olu & Abosede, 2003). Totterdill (1997, cited in 
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Abdullah, 2012) identifies a sequence in conflict escalation: an event occurs, someone suffers, 

a request for compensation is made, and denial of the request leads to conflict. Simons & 

Peterson (2000) classify types of conflict into task conflict (cognitive/substantive) and 

relationship conflict (emotional). While task conflict can enhance decision-making, 

relationship conflict negatively affects group performance (Yang & Mossholder, 2004). De 

Dreu & Weingart (2003) note that both types of conflict may reduce group performance and 

satisfaction. Perceived conflict arises when parties recognize opposition but may not be 

actively affected (Hagan, 2015). It involves subjective awareness of circumstances that create 

conflict (Boateng, 2014). Zakari et al. (2010) examined the relationship between nurses' 

perception of conflict and professionalism, highlighting the impact of perceived conflict on 

work environments. Ting-Toomey’s (2005) facial negotiation theory explains how culture 

influences conflict resolution. Felt conflict involves internalization, leading to emotions such 

as frustration or tension (Pondy, 1967). Conflict becomes manifest when aggression or 

indifference appears, affecting relationships (Ebhote & Osemeke, 2015). Levels of conflict 

include intra-personal (internal struggles), inter-personal (between individuals with opposing 

goals), intra-group (within a team), inter-group (between different groups), and intra-

organizational (within an organization) (Hellriegel et al., 1986; cited in Abdullah, 2012). 

Organizational conflict arises from stakeholder competition for resources (Akiner, 2014). 

Some conflicts are functional and drive motivation, while others are non-functional and 

detrimental (Rauzana, 2016). Conflicts in Nigeria's construction sector are rooted in economic 

disparities, governance issues, and poor resource allocation (EA Ajayi, 2008; Mohiddin, 2000). 

Pondy (1967) outlines conflict stages: latent conflict, perceived conflict, felt conflict, manifest 

conflict, and post-conflict. These stages influence how conflict emerges, escalates, or resolves 

(Vaaland & Häkansson, 2003). The section further discusses causes of organizational conflict, 

including poor communication (Ugbada, 2002), conflicting policies (Darel, 2003), personal 

goals misalignment (Darel, 2003), task difficulty (Ankowor, 2006), management style 

(Ankwor, 2006), and ineffective reward systems (Belonwu, 2007). Internal and external 

conflict sources also include economic policies, labor laws, and national wealth distribution 

(Adei, 2007). Several models of organizational conflict are presented: the bargaining model 

(Mizuno & Okazawa, 2015) explains how conflict negotiation varies based on opposition 

heterogeneity. The bureaucratic model (Niskanen, 1971; Kusuma, 2017) highlights structural 

inefficiencies that contribute to conflict. The systems model (Yu & Leung, 2001) discusses 

conflict within organizational hierarchies, emphasizing coordination to reduce disputes 

(Vaaland, 2004). Conflict sources in construction projects stem from poor communication, 

excessive design changes, schedule delays, contract disputes, health and safety concerns, and 

stakeholder interest clashes (Qaisrani & Yoke, 2019; Riaz et al., 2020; Azmin et al., 2018). 

Effects of conflict on Nigeria’s construction industry include project failures, legal disputes, 

and abandonment (Kassab et al., 2010). Walton & Dutton (1969) state that unresolved conflicts 

reduce trust, impacting performance. Techniques for minimizing conflict include trust-building 

(Sir Michael Latham, 1993, 1994), team collaboration (Chong, 2011), and effective 

management strategies (Yates, 2007-2010). Conflict management aids involve goal structuring 

(Okomba, 2005), reward systems (Osborne, 2001), trust-building (Osborne, 2001), 

communication (Inyang, 2004), and coordination (Inyang, 2004). Conflict management 

techniques in construction emphasize clear communication, collaborative problem-solving, 

defined roles, negotiation, and effective project management (Valos et al., 2016; Shen et al., 

2019). Lastly, the effects of conflict management on labor productivity include improved work 

quality, reduced idle time, efficient material use, and overall project success (Oladapo & 

Odesola, 2013; Akinsiku et al., 2020). This study explores the impact of conflict management 

on labor productivity, identifying causes, strategies, and solutions. 
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1.1 Study Location 

Oyo State covers area of 28,453 square kilometres. It lies within latitude 8oN and longitude 4oE 

with population of about 5,580,894 and a population density of 196. The state accounts for 

3.9% of Nigeria’s population (Oyo State Local Government Area of Oyo State as shown in 

Fig. 1. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Location map showing the access road and locations sampled in Ibadan Metropolis 

Source: Google 

2. Research Methodology 

According to Saunders et al. (2009) population is a full set of cases from which a sample is 

taken. The survey covered built environment professionals working in the construction industry 

within the Ibadan metropolis. A total of hundred (100) professionals of the Built environment 

were sample. Purposive and convenient sampling techniques were used to obtain respondents. 

Data were collected directly from the field. According to Saunders et al 2009, primary data is 

a new data collected for a special purpose. The data was collected from the sample population 

through survey questionnaires. Secondary data is data collected by someone other than the user. 

In this study secondary data for this study was collected from books, journals and organization 

reports. List of questions was prepared and distributed to different professionals in the built 

environment ranging from Builders, Architects, Engineers and others in the construction 

industry. Closed ended questions was employed so as to give respondent’s chances to air their 

views regarding job satisfaction among workforce in the construction industry. Data analysis 

involved the examination, categorization, tabulation, and testing, before posting into the 

computer. The Statistical Package for Social Sciences was employed to analyse the response 
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from questionnaires submitted distributed to respondents and the data output was presented in 

different form and format. 

 

3.0 Results and Discussion 

Table 1:  Causes of Conflict in the Nigeria Construction Industry 

Causes of Conflict No Sum Mean S.D. Rank 

Poor communication among workers and 

stakeholders  

66 278 4.21  0.886  1st 

Interest of Different stakeholders  66 249 3.77  0.838  2nd 

Payment disputes  66 234 3.55  0.931  3rd 

Contractual dispute  66 232 3.52  0.881  4th 

Dispute over project management 

methodology  

66 219 3.32  0.897  5th 

Excessive design changes  66 214 3.24  0.878  6th 

Schedule delays  66 201 3.05  0.867  7th 

Health and safety concerns  66 197 2.99  0.850  8th 

Rigid project management style  66 183 2.77  0.908  9th  

  Environmental and regulatory 

compliance  

  66   170   2.58          0.946   10th 

Cultural and ethnic differences  66 146 2.21  1.247  11th 

Source: Field Survey, 2024 

Table 1 examine the causes of conflict in the Nigeria construction industry. Eleven causes of 

conflict were identified from literature reviews with mean scores ranging from 2.21 to 4.21. 

These causes of conflict ranges from Poor communication among workers and stakeholders 

which ranked the highest to Cultural and ethnic differences which ranked the lowest. A 5 point 

Likert scale was employed for this analysis with a mean score threshold of 3.0. The analysis 

indicated that Seven of the causes of conflict have mean scores above the threshold of 3.0 

which are: Poor communication among workers and stakeholders (Mean=4.21; SD=0.886), 

Interest of Different Stakeholders (Mean=3.77; SD=0.838), Payment Disputes (Mean=3.55; 

SD=0.931), Contractual Dispute (Mean=3.52; SD=0.881), Dispute over Project Management 

Methodology (Mean=3.32; SD=0.897), Excessive Design Changes (Mean=3.24; SD=0.878)   

and Schedule Delays (Mean=3.05; SD=0.867). This indicates that majority of the respondent 

agrees to the Seven causes of conflict in their various construction firms.  
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Table 2: Conflict Management Techniques and Their Relevance in the Nigerian 

Construction Industry 

Conflict Management Techniques and 

Relevance 

No Sum Mean S.D. Rank 

Creating effective communication among 

stakeholders and workers  

66 315 4.77 0.602  1st 

Ensuring clarity of roles and responsibilities  66 309 4.68  0.683  2nd 

Ensuring clarity in contract terms and 

conditions  

66 305 4.62  0.718  3rd 

Engaging effective project management 

techniques  

66 296 4.48  0.827  4th 

Engaging a collaborative way of solving 

problem  

66 288 4.36  0.905  5th 

Ensuring health and safety measures are in 

place  

66 285 4.32  0.914  6th 

Motivation levels in workplace  66 273 4.14  0.782  7th 

Resolving differences and conflict between 

disputing parties through negotiation  

66 226 3.42  0.978  8th 

Modifying organization structure  66 203 3.08  0.966  9th  

Introducing competition among members as 

a means of resolving  conflict  

66 186 2.82  1.136  10th 

Source: Field Survey, 2024 

Table 2 assess the conflict management techniques relevance to the Nigeria construction 

industry. Ten conflict management techniques were identified from literature reviews with 

mean scores ranging from 2.82 to 4.77. These conflict management techniques ranges from 

creating effective communication among stakeholders and workers which ranked the highest 

to Introducing competition among members as a means of resolving conflict which ranked the 

lowest. A 5 point Likert scale was employed for this analysis with a mean score threshold of 

3.0. The analysis indicated that Nine of the relevance conflict management techniques have 

mean scores above the threshold of 3.0 which are: Creating effective communication among 

stakeholders and workers (Mean=4.77; SD=0.602), Ensuring clarity of roles and 

responsibilities (Mean=4.68; SD=0.683), Ensuring clarity in contract terms and conditions 

(Mean=4.62; SD=0.718), Engaging effective project management techniques (Mean=4.48; 

SD=0.827), Engaging a collaborative way of solving problem (Mean=4.36; SD=0.905), 

Ensuring health and safety measures are in place (Mean=4.32; SD=0.914), Motivation levels 

in workplace (Mean=4.14; SD=0.782), Resolving differences and conflict between disputing 

parties through negotiation (Mean=3.42; SD=0.978) and Modifying organization structure 

(Mean=3.08; SD=0.966). This indicates that majority of the respondent agrees to the above as 

relevant conflict management techniques in the Nigeria Construction Industry.  
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Table 3: Effect of Conflict Management on Productivity of Labour in the Nigerian 

Construction Industry 

Effect Of Conflict Management On 

Productivity Of Labour  In The Nigerian 

Construction Industry 

 

No 

 

Sum 

 

Mean 

 

SD 

 

Rank 

Quality work delivered  66 290 4.40  0.762  1st 

Reduction in labour idle time and wastage  66 278 4.21  0.755  2nd 

Increase number of completed task or project  66 277 4.20  0.713  3rd 

Overall project success rate  66 271 4.11  0.747  4th 

Reduce health and safety risk, hazard or 

accident  

66 267 4.05  0.711  5th 

Increase labour moral  66 265 4.02  0.690  6th 

Efficiency in materials utilization  66 263 3.98  0.794  7th 

Efficient utilization of plant and equipment  66 255 3.86  0.821  8th 

Achieving cost effectiveness in task 

completion and overall project  

66 241 3.65  0.774  9th  

Reduction in workers absenteeism  66 215 3.26  0.810  10th 

Source: Field Survey, 2024 

Table 3 examine the effect of conflict management on productivity of labour in the Nigeria 

construction industry. Ten variables were identified from literature reviews with mean scores 

ranging from 3.26 to 4.40 and they ranges from Quality work delivered which ranked the 

highest to Reduction in workers absenteeism which ranked the lowest. A 5 point Likert scale 

was employed for this analysis with a mean score threshold of 3.0. The analysis indicated that 

all ten of the variables have mean scores above the threshold of 3.0 which are: Quality work 

delivered (Mean=4.40; SD=0.762), Reduction in labour idle time and wastage (Mean=4.21; 

SD=0.755), Increase number of completed task or project (Mean=4.20; SD=0.713), Overall 

project success rate (Mean=4.11; SD=0.747), Reduce health and safety risk, hazard or accident 

(Mean=4.05; SD=0.711), Increase labour moral (Mean=4.02; SD=0.690), Efficiency in 

materials utilization (Mean=3.98; SD=0.794), Efficient utilization of plant and equipment 

(Mean=3.86; SD=0.821),  Achieving cost effectiveness in task completion and overall project 

(Mean=3.65; SD=0.774) and Reduction in workers absenteeism (Mean=3.26; SD=0.810). This 

indicates that majority of the respondent agrees to the above as the effect of conflict 

management on productivity of labour in the Nigeria Construction Industry. 

4. Conclusion  

Based on the findings, the following conclusions were arrived at. The Nigerian Construction is 

prone to some levels of conflict due to the large number of workforce involved. The commonly 

causes of conflicts are Poor communication among workers and stakeholders, Interest of 

Different Stakeholders, Payment Disputes, Contractual Dispute, Dispute over Project 
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Management Methodology, Excessive Design Changes and Schedule Delays. The findings also 

indicated that Creating effective communication among stakeholders and workers, Ensuring 

clarity of roles and responsibilities, Ensuring clarity in contract terms and conditions, Engaging 

effective project management techniques and engaging a collaborative way of solving problem 

are some of the relevant conflict management techniques in the Nigerian Construction Industry. 

The findings also agrees that productivity is improved when conflict management is employed 

in the Nigeria Construction Industry through Quality work being delivered, Reduction in labour 

idle time and wastage, Increased number of completed task or project, Overall project success 

rate, Reduced health and safety risk, hazard or accident, Increase labour moral, Efficiency in 

materials utilization, Efficient utilization of plant and equipment,  Achieving cost effectiveness 

in task completion and overall project and Reduction in workers absenteeism. In line with the 

findings of this study, stakeholders in construction industries should engage from time to time 

effective communication by fostering open lines of communication which will enable workers 

can share valuable information, provide feedback, and resolve issues promptly. Project 

managers and stake holders in the construction industry should ensure clarity of roles and 

responsibilities. When workers are aware of their assigned tasks and responsibilities, they can 

plan and execute their work more efficiently. 
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Abstract. The Nigerian Construction Industry just like most organizations across the globe depends solely 

on their workforce for optimum work performance and enhance productivity. Ensuring job satisfaction at 

work for this workforce is essential for maintaining their performance. This study evaluated the influence 

of job satisfaction of construction workforce on the delivery of building project. The sampling frame 

comprised the professionals in the built environments working on construction site.  A well-structured 

questionnaire was designed and administered to the respondents. The Statistical Package for Social 

Science (SPSS) software version 21.0 was used to analyze the returned data. From the result of the 

analysis, it was indicated that Health and wellness program, Ensuring safety of workers on site, Positive 

work environment and Good leadership are the common job satisfaction techniques in the Nigerian 

Construction Industry.  Cost efficiency, High quality of work, Timely project completion and client 

satisfaction form the most significant safety procedures in the construction industry in Nigeria with mean 

score of 3.79, 3.72, 3.61 and 3.52 respectively. It was concluded that when job satisfaction techniques are 

incorporated to workforce on construction site, it boost their morale and hereby improve the positive effect 

is felt in the delivery of the Building Project. 

Keywords: Construction Industry, Construction workforce, Construction Site, Job Satisfaction, Project 

Delivery. 

1. Introduction 

The study of job satisfaction in the construction industry is quite relevant since it can support 

employee retention and work performance (Schermerhorn, et al., 2005; Krietner, 2003 and 

Arnold, et al., 1983). Job satisfaction is proven as one of the key factors that contribute to 

productivity (Mustapha, 2013). Schermerhorn (2005) defines job satisfaction as the amount of 

positive feelings which an individual has towards a job. Job satisfaction may be improved via 

fulfilling issues such as self-esteem, respect, appreciation or recognition, the safety and security 

of the employee (Wright, 2001). The satisfaction of the employee can also affect several factors 

such as motivation. The study of job satisfaction among construction workers is key since 

awareness of factors influencing job satisfaction is crucial to increasing productivity 

(Mustapha, 2013). Again, being aware of specific factors that influence satisfaction, 

particularly in the construction sector, could provide insights to management of organisation 

in terms of reducing alienation at work place, secure employee loyalty and to attract potential 

employee in order to increase productivity (Mustapha, 2013). Nigeria’s construction industry 

for instance, companies are currently applying various non-financial incentive schemes aimed 

at providing satisfaction to employees to improve operatives’ productivity. This has 

significantly improved bricklayers’ productive time and accounted for 6 % to 26 % increase in 

output in block laying and concreting activities (Olabosipo, 2004). Several studies have 

established a link between job satisfaction and workforce productivity. Sweis et al. (2019) 

found that construction workers who were satisfied with their working conditions exhibited 

higher levels of motivation, resulting in improved efficiency and reduced project delays. 
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Similarly, Olomolaiye et al. (1998), indicated that dissatisfied workers often demonstrate 

absenteeism, low morale, and reduced engagement, leading to poor project performance. The 

quality of workmanship in construction projects is directly affected by workers' job 

satisfaction. When employees are motivated and satisfied, they are more likely to adhere to 

quality standards and best practices (Durdyev and Ismail, 2019). Conversely, dissatisfaction 

leads to negligence, rework, and defects, which compromise project quality and increase costs 

(Love et al., 2000). Studies by Borcherding and Oglesby (1974) had found out that in the 

construction industry workers have expectations and they are satisfied when these expectations 

are met. According to Mohammed (2016), job satisfaction is a phenomenon that functions as a 

benchmark on how an employee feels either positive or negative about his job. This is a positive 

or pleasurable emotional state that is consequent to the assessment of an individual’s job and 

job experiences, that is, the attitudes and feelings that employees have about their works. This 

can be termed “end state of feeling” as this feeling could either be positive or negative since 

this is very much dependent on whether one’s needs are met and satisfied or not. The employees 

with positive feelings about their job are bound to have a high level of job satisfaction, while 

those who have negative feelings about their job do hold or have a low level of job satisfaction. 

Employees in the workplace are highly productive and are the most satisfied when their job 

proffers them with security from economic worry, recognition of made efforts, spotless policy 

of grievances, opportunity to come out with one’s opinions together with believed way-outs, 

involvement in decision making and management of the workplace affairs, job description, 

duties and role specification, opportunities for elevation, fringe benefits, good payment 

structure, incentive plans together with profit sharing deeds, health and safety methods, social 

security, reward, communication and communication system, and atmosphere of mutual trust 

respect (Kuria, 2011) 

Yet still Cotton et al., (2005) found out that improved worker satisfaction is key to sustainable 

productivity in the industry. There is therefore the need to investigate job satisfaction among 

workers in the construction industry. 

1.1 Study Location 

Oyo State covers area of 28,453 square kilometres. It lies within latitude 8oN and longitude 4oE 

with population of about 5,580,894 and a population density of 196. The state accounts for 

3.9% of Nigeria’s population (Oyo State Local Government Area of Oyo State as shown in 

Fig. 1. 

 

Figure 1: Location map showing the access road and locations sampled in Ibadan Metropolis 

Source: Google  
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2. Research Methodology 

According to Saunders et al. (2009) population is a full set of cases from which a sample is 

taken. The survey covered built environment professionals working in the construction industry 

within the Ibadan metropolis. A total of hundred (100) professionals of the Built environment 

were sample. Purposive and convenient sampling techniques were used to obtain respondents. 

Data were collected directly from the field. According to Saunders et al 2009, primary data is 

a new data collected for a special purpose. The data was collected from the sample population 

through survey questionnaires. Secondary data is data collected by someone other than the user. 

In this study secondary data for this study was collected from books, journals and organization 

reports. List of questions was prepared and distributed to different professionals in the built 

environment ranging from Builders, Architects, Engineers and others in the construction 

industry. Closed ended questions was employed so as to give respondent’s chances to air their 

views regarding job satisfaction among workforce in the construction industry. Data analysis 

involved the examination, categorization, tabulation, and testing, before posting into the 

computer. The Statistical Package for Social Sciences was employed to analyse the response 

from questionnaires submitted distributed to respondents and the data output was presented in 

different form and format. 

3.0 Results and Discussion 

Table 1:  Appraisal of Job Satisfaction Technique Use in Construction Industry in Nigeria 

Job Satisfaction Technique No Sum Mean S.D. Rank 

Health and wellness program 71 280 3.95 1.139 1st 

Ensuring safety of workers on site 71 245 3.45 1.025 2nd 

Positive Work environment 71 239 3.36 0.898 3rd 

Good Leadership 71 233 3.28 1.016 4th 

Autonomy and empowerment 71 227 3.19 1.090 5th 

Constant review of wages 71 212 2.99 0.803 6th 

Recognition and rewards for workers 71 178 2.51 0.887 7th 

Clear expectation and feedback 71 165 2.32 0.876 8th 

Promote work-life balance           71 157 2.21 0.947 9th 

Source: Field Survey, 2024 

Table 1 appraises the job satisfaction technique use in the Nigeria construction industry. Nine 

Job satisfaction techniques were identified from literature reviews with mean scores ranging 

from 2.21 to 3.95. These job satisfaction techniques ranges from Health and Wellness Program 

which ranked the highest to Promoting Life-work balance which ranked the lowest. A 5 point 

Likert scale was employed for this analysis with a mean score threshold of 3.0. The analysis 

indicated that five of the satisfaction techniques have mean scores above the threshold of 3.0 

which are: Health and Wellness Program (Mean=3.95; SD=1.139), Ensuring safety of workers 

on site (Mean=3.45; SD=1.025), Positive Work Environment (Mean=3.36; SD=0.898), Good 

Leadership (Mean=3.28; SD=1.016) and Autonomy and Empowerment (Mean=3.19; 

SD=1.090). This indicates that majority of the respondent agrees to the use of the Five job 

satisfaction techniques above in their various construction firms.  

Table 2: Factors affecting the Job Satisfaction of Workforce in Nigeria Construction 

Industry 
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Factors affecting the Job Satisfaction of Workforce Sum Mean S.D. Rank 

Poor wages 298.00 4.20 0.896 1st 

Poor Work environment 282.00 3.97 0.925 2nd 

Work schedule and flexibility 269.00 3.79 0.995 3rd 

Salary schedule 269.00 3.79 0.785 4th 

Poor Communication  257.00 3.62 1.023 5th 

Job stress and overload       220.00 3.10 1.057 6th 

Inflexible work schedule 182.00 2.56 0.976 7th 

Recognition and feedback 173.00 2.44 0.954 8th 

Job design  156.00 2.20 1.106 9th  

Source: Field Survey, 2024 

Table 2 assess the factors affecting the job satisfaction of construction workforce in the Nigeria 

construction industry. Nine Job satisfaction techniques were identified from literature reviews 

with mean scores ranging from 2.20 to 4.20. These factors that affects the job satisfaction of 

construction workforce ranges from Poor wages which ranked the highest to Job design which 

ranked the lowest. A 5 point Likert scale was employed for this analysis with a mean score 

threshold of 3.0. The analysis indicated that six of the factors that affects the job satisfaction 

of construction workforce have mean scores above the threshold of 3.0 which are: Poor wages 

(Mean=4.20; SD=0.896), Poor Work Environment (Mean=3.97; SD=0.925), Work schedule 

and flexibility (Mean=3.79; SD=0.995), Salary Schedule (Mean=3.79; SD=0.785), Poor 

Communication (Mean=3.62; SD=1.023) and Job stress and overload (Mean=3.10; 

SD=1.057). This indicates that majority of the respondent agrees to the above as the major 

factors affecting job satisfaction of construction workforce in their various construction firms.  

Table 3: Effect of Job Satisfaction of Workforce on the Delivery of Building Project 

Effect of Job Satisfaction of Workforce 

on the Delivery of Building Project 

 

No 

 

Sum 

 

Mean 

 

SD 

 

Rank 

 

Cost efficiency 71 269.00 3.79 0.532 1st  

High quality of work  71 264.00 3.72 0.754 2nd  

Timely Project completion 71 256.00 3.61 0.777 3rd  

Client satisfaction 71 245.00 3.52 0.645 4th  

Large prediction 71 242.00 3.41 0.821 5th  

Source: Field Survey, 2024 

Table 3 assess the effect of job satisfaction of workforce on the delivery of building project in 

the Nigeria construction industry. Five effects of Job satisfaction of workforce on delivery of 

building project were identified from literature reviews with mean scores ranging from 3.41 to 

3.79. These job satisfaction techniques ranges from Cost efficiency which ranked the highest 

to large prediction which ranked the lowest. A 5 point Likert scale was employed for this 
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analysis with a mean score threshold of 3.0. The analysis indicated that all five of the effects 

of job satisfaction have mean scores above the threshold of 3.0 which are: Cost efficiency 

(Mean=3.79; SD=0.532), High quality of work (Mean=3.72; SD=0.754), Timely Project 

Completion (Mean=3.61; SD=0.777), Client Satisfaction (Mean=3.52; SD=0.645) and Large 

Prediction (Mean=3.41; SD=0.821). This indicates that majority of the respondent agrees to all 

Five as the effect of job satisfaction of workforce of delivery of building project in their various 

construction firms.  

4. Conclusion  

Based on the findings, the following conclusions were arrived at. The Nigerian Construction 

Industry employs some Job satisfaction techniques among the workforce. The commonly use 

techniques are Health and Wellness Program, Ensuring safety of workers on site, Positive Work 

Environment, Good Leadership and Autonomy and Empowerment. The findings also indicated 

that Poor wages, Poor Work Environment, Work schedule and flexibility, Salary Schedule, 

Poor Communication and Job stress and overload are the common factors affecting the job 

satisfaction of construction workforce in the Nigerian Construction Industry. The findings also 

agrees that when construction workforce are satisfied with their jobs, the effect is felt in the 

delivery of building project through Cost efficiency, High quality of work, Timely Project 

Completion, Client Satisfaction and Large Prediction. 

In line with the findings of this study, to achieve optimum performance from the construction 

workforce, it is crucial to ensure the workers are satisfied with the condition of their job, which 

will in turn increase their morale, boost their performance and will benefit the delivery of 

building projects in the Nigerian construction Industry. Also, more of the job satisfaction 

techniques need to be put in place for the workforce and the implementation should be a 

continuous one in order to sustain the benefits it brings to the end product which is the delivery 

of the project being worked on. 
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Abstract. Thermal comfort has emerged as a critical factor influencing human concentration, productivity, 

and engagement in indoor environments globally, particularly within public and religious buildings located 

in tropical climates. In recent years, growing attention has been directed toward how indoor environmental 

quality affects occupants’ behavioural responses and participation levels. Despite this growing discourse, 

limited empirical research has examined the relationship between thermal comfort and worship 

engagement in church buildings in Nigeria. This study investigates the role of indoor thermal comfort in 

shaping worship engagement within selected ECWA (Evangelical Church Winning All) church buildings 

in Abuja, Nigeria, while exploring sustainable passive cooling strategies suitable for tropical worship 

spaces. A mixed-method research approach was adopted, combining quantitative surveys of worshippers, 

qualitative behavioural observations, and environmental measurements across five ECWA worship 

centres. Findings indicate that indoor temperatures ranged from 28.2°C to 36.3°C, with a mean of 33.17°C, 

exceeding recommended thermal comfort thresholds, while relative humidity averaged 25.75%. Statistical 

analysis revealed significant negative relationships between indicators of thermal discomfort—such as 

fidgeting (τ = −0.455), use of personal cooling devices (τ = −0.352), solar radiation exposure (τ = −0.474), 

and congregants leaving the worship space (τ = −0.467)—and worship engagement levels. These results 

demonstrate that thermal discomfort significantly reduces attention, participation, and overall engagement 

during worship services. The study concludes that improving thermal comfort through passive cooling 

strategies—including enhanced natural ventilation, improved building orientation, shading devices, and 

thermally efficient materials—can significantly enhance worship engagement while reducing dependence 

on energy-intensive mechanical cooling systems. The findings provide practical design guidance for 

architects, church administrators, and policymakers seeking to create sustainable and spiritually conducive 

worship environments. 

Keywords: Thermal comfort; Worship engagement; Passive cooling; Sustainable church design; ECWA 

churches; Abuja. 

1.0 Introduction 

Globally, thermal comfort has become a central concern in the design and operation of 

buildings due to its direct influence on occupants’ health, productivity, and behavioural 

responses (Park et al., 2022; Zhang et al., 2020). According to ASHRAE Standard 55 (2020), 

thermal comfort is defined as “that condition of mind which expresses satisfaction with the 

thermal environment,” and is determined by air temperature, relative humidity, air velocity, 

mean radiant temperature, clothing insulation, and metabolic activity. Contemporary studies 

across offices, schools, healthcare facilities, and assembly buildings consistently demonstrate 

that poor thermal conditions negatively affect concentration, task performance, and user 

satisfaction (Wargocki & Wyon, 2017; Cao et al., 2022). 

In tropical regions—particularly across Sub-Saharan Africa—achieving acceptable indoor 

thermal comfort remains a persistent challenge due to high ambient temperatures, intense solar 

radiation, rapid urbanisation, and limited application of climate-responsive design strategies 

(Adekunle et al., 2021; Omoniyi & Ojo, 2023). Nigeria, located within the tropical belt, 
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experiences prolonged hot seasons with outdoor temperatures frequently exceeding established 

comfort thresholds (Adebayo et al., 2020). Consequently, many public buildings rely heavily 

on mechanical cooling systems, which are often energy-intensive, economically burdensome, 

and environmentally unsustainable (Ogunbiyi et al., 2022). 

Places of worship constitute a unique building typology where thermal comfort is particularly 

critical. Unlike offices or classrooms, worship spaces demand prolonged physical stillness, 

emotional engagement, and sustained attention during religious services (Deuble & de Dear, 

2014; Attard et al., 2021). Thermal discomfort in such environments often manifests through 

restlessness, fatigue, reduced concentration, and premature exit behaviour, thereby 

undermining worship engagement and spiritual immersion (Park et al., 2022). Despite these 

implications, empirical research on thermal comfort in religious buildings—especially within 

African contexts—remains limited. 

In Nigeria, studies on church architecture have predominantly focused on acoustics, aesthetics, 

spatial organisation, and symbolism, with minimal emphasis on environmental performance 

and indoor thermal comfort (Oluigbo & Ojo, 2018; Omoniyi & Ojo, 2023). ECWA church 

buildings in Abuja are no exception, as many were constructed without adequate consideration 

of climate-responsive design principles, resulting in excessive heat accumulation, poor 

ventilation, and increased dependence on mechanical cooling systems. 

This study addresses this gap by evaluating indoor thermal conditions in selected ECWA 

church buildings in Abuja and examining how these conditions influence worship engagement. 

Specifically, the study seeks to: 

(i) assess the thermal comfort conditions within selected worship centres; 

(ii) examine the behavioural and engagement responses of worshippers to these conditions; and 

(iii) propose sustainable passive cooling strategies suitable for church buildings in tropical 

climates. 

2.0 Literature Review 

Thermal Comfort in the Built Environment 

Thermal comfort research has evolved considerably over the past five decades, with early 

analytical models such as Fanger’s Predicted Mean Vote (PMV) forming the foundation of 

modern comfort standards. However, recent research increasingly emphasises adaptive thermal 

comfort theory, which accounts for occupants’ behavioural, physiological, and psychological 

adjustments—particularly in naturally ventilated buildings (Nicol et al., 2012; Kim et al., 

2021). In tropical climates, adaptive models suggest that occupants can tolerate higher indoor 

temperatures when supported by adequate airflow, shading devices, and contextual adaptation 

(Cao et al., 2022). 

Recent empirical studies across Africa and Asia indicate that indoor temperatures above 30 °C 

frequently result in thermal discomfort, reduced cognitive performance, and increased adaptive 

behaviours such as posture adjustment, fanning, and movement (Ogunbiyi et al., 2022; Park et 

al., 2022). A recent study of historic churches in southern Europe reported that inadequate 

ventilation and high thermal mass significantly influenced occupants’ comfort perception 

during summer services, leading to shortened service attendance and reduced satisfaction 

(Lucchi et al., 2018). 

2.2 Thermal Comfort, Behaviour, and Engagement in Worship Spaces 
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Thermal comfort strongly influences occupants’ behavioural responses, which directly affect 

engagement levels in indoor environments (Frontczak & Wargocki, 2011; Kim et al., 2021). In 

worship settings, engagement is typically expressed through attentiveness, participation in 

singing and prayers, and sustained presence throughout services (Attard et al., 2021). Recent 

studies conducted in parish churches in Malta (Attard et al., 2021) and Nigerian worship spaces 

at Ahmadu Bello University, Zaria (Yusuf et al., 2024) demonstrate that thermal discomfort 

results in observable behaviours such as seat shifting, clothing adjustment, handheld fan usage, 

and premature exit, all of which negatively affect worship immersion. 

Architectural design variables—including ceiling height, window placement, building 

orientation, roof configuration, and seating density—mediate the relationship between thermal 

comfort and worship engagement (Szokolay, 2014; Adekunle et al., 2021). Worship spaces that 

incorporate effective cross-ventilation, shaded openings, elevated roof profiles, and appropriate 

orientation consistently report higher thermal satisfaction and improved congregational 

engagement. 

2.3 Passive Cooling Strategies and Energy Use in Church Buildings 

Passive cooling strategies are widely recognised as effective means of enhancing indoor 

thermal comfort while reducing building energy consumption (Santamouris et al., 2017; 

Ogunbiyi et al., 2022). Common strategies include natural ventilation, solar shading, thermal 

mass optimisation, reflective roofing, evaporative cooling, and appropriate building 

orientation. Recent studies in tropical climates show that assembly buildings—including 

churches—integrating passive design strategies record significantly lower cooling energy 

demand compared to those relying predominantly on mechanical air-conditioning systems 

(Adekunle et al., 2021; Omoniyi & Ojo, 2023). 

Despite growing empirical evidence, many Nigerian churches continue to rely heavily on 

mechanical cooling due to limited awareness of passive alternatives, retrofit challenges, and 

congregational comfort expectations (Oluigbo & Ojo, 2018; Ogunbiyi et al., 2022). This 

underscores a critical research gap on how passive cooling strategies can simultaneously 

improve thermal comfort, reduce energy use, and enhance worship engagement in Nigerian 

church buildings. 

2.4 Study Location 

This study was conducted in Abuja, Nigeria, the country’s capital, located in the North-Central 

region. Abuja spans an area of 1,769 square kilometers and lies approximately between latitude 

8.9476° N and longitude 7.3576° E. The city serves as an administrative and religious hub, 

featuring diverse architectural styles and varying environmental conditions that influence 

thermal comfort in worship spaces. 

The research focused on five ECWA churches, each situated within one of Abuja’s five District 

Church Councils (DCCs). These churches were selected based on their seating capacity 

(minimum of 500 worshippers), spatial orientation, and ventilation strategies to provide a 

representative sample for studying thermal comfort and worship engagement. 
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Figure 1: Location map showing the locations the District Churches in Abuja the Federal 

Capital Territory of Nigeria. 

Source: OpenStreetMap contributors. (2025). Map of Abuja, Nigeria 

 

3.0 Methodology  

3.1 Research Design  

This study adopts a mixed-method research approach within a descriptive and exploratory 

design to assess the impact of thermal comfort on worship engagement in selected ECWA 

church buildings in Abuja. 

3.2 Study Area and Location  

The study was conducted in Abuja, Nigeria’s Federal Capital Territory, characterized by a 

tropical savannah climate with high temperatures and seasonal variability. Five ECWA 

churches were selected across the city’s District Church Councils (DCCs). Each church has a 

minimum seating capacity of 500 worshippers and exhibits distinct architectural and 

ventilation characteristics. 

3.3 Data Collection Methods  

Data were collected using three complementary methods:  

Quantitative surveys administered to 150 worshippers (30 per church) selected through 

random sampling.  

 Qualitative behavioural observations conducted during live worship services.  

 Environmental measurements using digital thermometers, hygrometers, anemometers, and 

solar radiation meters. 

Measurements were taken at three intervals: before service, during peak worship, and after 

service. 

3.4 Method of Analysis  

Survey data were analysed using descriptive statistics and Kendall’s tau-b correlation tests to 

examine relationships between thermal comfort indicators and worship engagement. 
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Observational data were analysed thematically, while environmental measurements were 

compared against ASHRAE Standard 55 comfort benchmarks. 

4.0 Results and Discussion 

4.1 Introduction to Results  

This section presents the findings of the study in line with the research objectives and 

methodological framework. Results are organized into four main parts: (i) socio-demographic 

characteristics of respondents, (ii) indoor thermal conditions across the selected ECWA 

churches, (iii) worshippers’ behavioural responses and engagement levels, and (iv) statistical 

tests of the hypothesised relationships between thermal comfort and worship engagement. For 

confidentiality, the five churches are coded as Church A, Church B, Church C, Church D, and 

Church E. 

4.2 Socio-Demographic Characteristics of Respondents 

A total of 154 worshippers participated in the survey as shown above in table 4.1, with at least 

30 respondents drawn from each church. Respondents represented a mix of age groups, gender, 

and worship attendance frequency, ensuring a broad representation of regular church users. 

The majority of respondents attended weekly services and typically remained in the worship 

space for durations exceeding 90 minutes, making them suitable evaluators of indoor thermal 

conditions. 

Table 4.1: Demography Information of Respondents 

Variable Frequency Percentage 

Gender 

Male 

Female 

Prefer not to say 

 

110 

43 

1 

 

71.4 

27.9 

0.6 

Age group 

Under 18 

18-29 

30-39 

40-49 

50-59 

60 and above 

 

7 

60 

63 

15 

6 

3 

 

4.5 

39 

40.9 

9.7 

3.9 

1.9 

How often do you attend service at this worship centre 

Weekly 

Bi-weekly 

Monthly 

Occasionally 

 

 

 

115 

11 

5 

 

 

 

74.7 

7.1 

3.2 
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23 14.9 

Which service do you usually attend 

Morning service 

Afternoon service 

Evening service 

Special events 

 

 

123 

26 

27 

37 

 

 

57.8 

12.2 

12.6 

17.4 

Source: Author’s fieldwork (2025) 

4.3 Indoor Thermal Conditions Across the Selected Churches  

Environmental measurements revealed notable variations in thermal conditions across the five 

ECWA churches as shown in figure 4.1, 4.2 and 4.3 respectively. Indoor temperatures ranged 

from 28.2°C to 36.3°C, with peak values generally recorded during the mid-service period 

when occupancy density was highest. Churches with east–west orientations (Churches B and 

D) consistently recorded higher indoor temperatures and solar radiation levels compared to 

north–south oriented churches (Churches A and C). Relative humidity levels across all 

churches remained low, averaging 25.75%, indicative of dry indoor conditions. 

Temporal analysis showed that temperatures increased from pre-service to peak worship 

periods before declining slightly post-service, confirming the influence of occupant density 

and limited ventilation during active worship sessions. 

 
Figure 4.1: Graph of temperature reading at the selected  ECWA Worship Centres Under Study 

Source: Author’s fieldwork (2025) 
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Figure 4.2: Graph of relative humidity reading at the selected  ECWA Worship Centres 

Under Study 

Source: Author’s fieldwork (2025) 

 

 

Figure 4: Graph of Solar radiation at the selected  ECWA Worship Centres Under Study 

Source: Author’s fieldwork (2025) 
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4.4 Behavioral Responses and Worship Engagement  

Observable behavioral responses as shown in figure4.2 below includes fanning, seat 

movement, clothing adjustment, and temporary exit from the worship space—were more 

frequent in churches with higher indoor temperatures and limited cross-ventilation. Church E, 

which incorporated larger operable windows and higher ceiling volumes, recorded fewer 

discomfort-related behaviours and higher reported engagement levels. 

 

 

Figure 4.2: Multiple bar chart of congregant responses and worship engagement 

Source: Field Survey, 2025 

 

 

4.5 Test of Hypotheses  

To test the hypothesis that thermal comfort significantly influences worship engagement, 

Kendall’s tau-b correlation analysis was conducted. Results indicate significant negative 

relationships between thermal discomfort indicators and engagement levels, including 

fidgeting (τ = −0.455), congregants leaving the room (τ = −0.467), use of personal cooling 

devices (τ = −0.352), and solar radiation exposure (τ = −0.474). These findings confirm that 

increased thermal discomfort corresponds with reduced attention and participation during 

worship services, leading to the rejection of the null hypothesis as shown in table 4.2. 
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Table 4.2: Correlation between the engagement in service and the indoor thermal comfort 

 

 Overall 

Thermal 

Comfort 

Level 

Engagement 

in Service 

(attention 

levels) 

Kendall's 

tau_b 

Overall Thermal Comfort 

Level 

Corr. Coeff 1.000 .374 

Sig. (2-

tailed) 

. .064 

N 24 24 

Engagement in Service 

(attention levels) 

Corr. Coeff .374 1.000 

Sig. (2-

tailed) 

.064 . 

N 24 24 

Indoor Temperature (°C) Corr. Coeff -.393* -.049 

Sig. (2-

tailed) 

.022 .777 

N 24 24 

Outdoor Temperature (°C) Corr. Coeff -.513** -.227 

Sig. (2-

tailed) 

.003 .190 

N 24 24 

Relative Humidity (%) Corr. Coeff .131 .065 

Sig. (2-

tailed) 

.469 .719 

N 24 24 

Solar Radiation (Direct 

sunlight) 

Corr. Coeff -.486* -.474* 

Sig. (2-

tailed) 

.013 .016 

N 24 24 

Weather Conditions Corr. Coeff .485* .229 

Sig. (2-

tailed) 

.018 .264 

N 24 24 

Source: Author’s fieldwork (2025) 

4.6 Discussion  

The findings of this study reinforce existing global evidence that indoor thermal comfort is a 

key determinant of occupants’ behavioural responses and engagement levels in public 

buildings. The recorded indoor temperature range (28.2°C–36.3°C) exceeds the comfort 

thresholds recommended by ASHRAE Standard 55, particularly for sedentary activities such 

as worship. Similar temperature-related discomfort has been reported in parish churches in 

Malta (2021) and heritage churches in southern Spain (Malaga and Seville), where inadequate 

ventilation and high solar heat gains were identified as primary contributors to reduced 

occupant comfort. 
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The observed negative relationship between solar radiation and worship engagement (τ = 

−0.474) aligns with findings from the 2018 Spanish study, which demonstrated that east–west 

oriented church buildings experienced higher afternoon heat loads and reduced occupant 

satisfaction. In the present study, churches with east–west orientations recorded higher indoor 

temperatures and more frequent discomfort-related behaviours, confirming the influence of 

spatial orientation on thermal performance. 

Behavioural responses such as fidgeting, clothing adjustment, and congregants leaving the 

worship space mirror adaptive actions documented in the ABU Zaria (2024) study on Nigerian 

worship environments. These behaviours signify attempts by occupants to restore thermal 

balance, often at the expense of sustained attention and spiritual immersion. Church buildings 

that incorporated passive design features—such as higher ceilings, larger operable windows, 

and cross-ventilation—demonstrated improved comfort and engagement outcomes, supporting 

the adaptive thermal comfort theory. 

The findings further highlight the limitations of reliance on mechanical cooling systems alone. 

Despite the presence of fans and air conditioners in some churches, discomfort persisted due 

to uneven air distribution and high operational loads. This reinforces the argument that 

sustainable passive cooling strategies offer a more effective and energy-efficient pathway for 

enhancing comfort and engagement in worship spaces. 

5.0 Conclusion 

This study highlights the significant impact of indoor thermal comfort on worship engagement 

in ECWA church buildings in Abuja. Findings reveal that many worship spaces suffer from 

excessive heat, poor ventilation, and high solar radiation exposure, leading to thermal 

discomfort, reduced concentration, and lower engagement levels among congregants. The 

analysis of indoor temperatures (ranging from 28.2°C to 36.3°C), relative humidity (mean of 

25.75%), and airflow conditions confirms that many churches do not meet recommended 

thermal comfort standards. 

The study further establishes a negative correlation between thermal discomfort indicators 

(e.g., excessive fidgeting, clothing adjustments, use of personal cooling devices) and worship 

engagement. Statistical analysis shows that as thermal discomfort increases, congregants are 

more likely to leave the service, experience fatigue, and struggle to focus, ultimately affecting 

their overall spiritual experience. Given that mechanical cooling systems alone have proven 

ineffective and unsustainable, the research underscores the need for passive cooling strategies 

such as natural ventilation, optimized building orientation, shading devices, and thermally 

efficient materials. 

To create a sustainable and thermally comfortable worship environment, ECWA church 

buildings must adopt climate-responsive architectural designs that reduce heat buildup and 

reliance on energy-intensive cooling systems. Implementing these solutions will not only 

enhance the physical comfort of worshippers but also promote better engagement, 

participation, and overall spiritual fulfillment. 

By integrating sustainable passive cooling strategies, church administrators, architects, and 

policymakers can transform ECWA churches into environmentally friendly, energy-efficient 

worship Centres that support both congregational well-being and sustainability goals. 
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6.0 Recommendations 

Based on the findings of this study, it is evident that thermal discomfort in ECWA church 

buildings negatively impacts worship engagement, primarily due to poor ventilation, high 

temperatures, and excessive reliance on mechanical cooling systems. To address these 

challenges and enhance thermal comfort, the following recommendations are made: 

1. Enhance cross-ventilation by positioning windows and openings on opposite walls, 

install clerestory windows or louvers at high levels to allow warm air to escape, and 

prioritize operable windows for adjustable airflow based on weather conditions. 

2. Orient church buildings along the north-south axis to minimize solar radiation 

exposure, position entrances and windows to harness prevailing winds, and arrange 

seating to maximize airflow while avoiding direct heat sources. 

3. Incorporate extended roof overhangs, canopies, and external shading elements like 

adjustable louvers or fins to regulate sunlight penetration, and plant trees around 

churches to provide natural shading and cool the surrounding microclimate. 

4. Use high-reflectivity roofing materials such as cool roofs or clay tiles, construct walls 

with high thermal mass materials like compressed earth blocks, and improve ceiling 

insulation with polystyrene or fiberglass panels to reduce heat transfer and maintain 

stable indoor temperatures. 

5. Introduce evaporative cooling features such as ponds or fountains near entrances, utilize 

porous building materials that retain moisture for natural cooling, and install low-

energy evaporative coolers during dry seasons to balance indoor humidity and 

temperature. 

6. Integrate solar-powered ventilation fans where mechanical cooling is needed, combine 

natural ventilation with low-energy ceiling fans in hybrid systems, and incorporate 

passive downdraft evaporative cooling towers to naturally cool incoming air while 

reducing electricity consumption. 

7. Schedule services during cooler hours, encourage flexible dressing codes suited to 

thermal conditions, and implement retractable partitions or flexible seating 

arrangements that allow congregants to adjust their positions for improved personal 

comfort. 
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