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ABSTRACT
This study investigates the application of Lean Production principles as a means of reducing waste in Nigeria’s construction industry. The research adopts a quantitative survey methodology, utilizing structured questionnaires distributed to professionals in the Nigerian construction sector. Data were analyzed using the Relative Importance Index (RII) to identify and rank key variables. The three core objectives that guided the study are To identify the factors causing waste in the Nigerian construction industry, To assess the effects of these waste-causing variables on project success, and To determine effective strategies for reducing waste through Lean Construction principles. For Objective One, the analysis revealed that “Design” was the most significant factor contributing to construction waste, ranking first with an RII of 0.0909. Under Objective Two, the impact of waste-related variables on project outcomes was evaluated, with “Efficient Labour on Site” identified as the most critical factor affecting project success (RII = 0.0833). In Objective Three, Lean Construction strategies were assessed for their effectiveness in reducing waste, with “Use of Quality Materials at the Initial Stage” ranking highest (RII = 0.0909).The study concludes that proper planning, scheduling, and cost evaluation during the pre-construction stage are essential to minimizing waste. Furthermore, during the construction phase, effective organization and management practices should be employed to align with project goals and reduce material, labor, and time waste.
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CHAPTER ONE
1.0	INTRODUCTION
This chapter begins with discussion on the background of the study. This is flowed by statement of the problem. Furthermore, the research questions, the aim and objectives of the study were formulated. Finally, the chapter discussed the scope and limitations of the study.

1.1	BACKGROUND TO THE STUDY
The Nigerian construction industry has long been characterized by inefficiencies, cost overruns, and significant material waste, which adversely affect project performance and sustainability. According to Oladiran (2017), the sector continues to experience challenges due to poor waste management and inefficient processes, leading to substantial financial losses.To address these challenges, lean production techniques have been increasingly considered as a viable strategy for minimizing waste and improving efficiency in construction projects (Daniel et al., 2017). Lean construction, an adaptation of lean manufacturing principles, focuses on maximizing value while reducing waste throughout the construction process.Lean construction is a management philosophy derived from the Toyota Production System, which aims to improve efficiency by eliminating waste, optimizing workflows, and enhancing overall project performance (Babalola et al., 2019). 
The implementation of lean principles in construction involves methodologies such as the Last Planner System (LPS), Just-In-Time (JIT), Total Production Maintenance (TPM), and Visual Management (VM). Studies have shown that these techniques, when effectively applied, lead to a reduction in waste and increased project efficiency (Amusan et al., 2015).Despite the potential benefits, the adoption of lean construction in Nigeria remains limited. 
Research by Babalola et al. (2019) indicates that while awareness of lean practices is growing, implementation rates are still low. The study, which surveyed construction firms in five Nigerian cities, found that only 47% of the respondents had adopted lean construction techniques,  with Visual Design Construction (VDC), Total Quality Management (TQM), and Teamwork/Partnering being the most commonly implemented practices. Further research by Daniel et al. (2017) identified prevalent waste types in Nigerian construction, including waiting times, material handling inefficiencies, and excessive rework. The study suggested that the Last Planner System (LPS) could play a significant role in improving productivity by addressing these inefficiencies. Several factors hinder the widespread implementation of lean construction techniques in Nigeria. Laisha et al. (2019) identified key obstacles such as poor planning, corruption, lack of training, insufficient top management support, and inadequate communication among stakeholders. Similarly, Oladiran (2017) observed that techniques such as fail-safe quality measures, daily huddle meetings, sort, set in order, shine and standardize(S5)remain underutilized in Nigerian construction projects. Another critical issue is the fragmented nature of waste management regulations in Nigeria. 
According to recent findings by Adebayo et al. (2022), the absence of a cohesive regulatory framework for construction waste disposal contributes to inefficient waste handling practices. This leads to the accumulation of construction waste in open dumps, resulting in environmental and health hazards.To enhance the adoption of lean construction principles in Nigeria, a multifaceted approach is necessary. Industry professionals and policymakers must prioritize training and education on lean practices (Babalola et al., 2019). Additionally, the integration of digital technologies, such as Building Information Modeling (BIM), can streamline construction workflows and improve waste management (Oladiran, 2017).Government intervention is also crucial in enforcing regulations that promote lean construction practices. The introduction of incentives for construction firms that adopt lean principles can encourage wider implementation (Laisha et al. 2019). 
Furthermore, fostering a culture of continuous improvement and collaboration within the industry can drive efficiency gains and sustainability in Nigerian construction projects.Sustainability in the construction industry involves practices that reduce environmental harm, optimize resource use, and support long-term economic,social and governance development. In Nigeria, where the construction sector struggles with high levels of waste, inefficient processes, and environmental degradation, the adoption of lean production offers a promising solution. Lean principles such as reducing excess materials, preventing time delays, and minimizing energy use contribute directly to sustainable development outcomes (Babalola et al. 2019).
The application of lean production as a means of waste reduction in the Nigerian construction industry presents a promising solution to the sector’s longstanding challenges. While awareness of lean principles is growing, actual implementation remains low due to various barriers, including inadequate training, corruption, and poor planning. Addressing these challenges through policy reforms, education, and the adoption of digital technologies is essential for achieving sustainable improvements in Nigeria’s construction sector.
1.2 	STATEMENT OF THE PROBLEM 
Lean production in the construction industry refers to the application of lean principles to the construction process to improve efficiency, reduce waste, and increase value for clients. 
There are several barriers contribute to the sluggish adoption of lean construction principles in Nigeria. A study by Laisha et al. (2019) identified key obstacles, including corruption, poor planning, ineffective communication, lack of training, insufficient top management support, and a deficiency in teamwork. These factors collectively hinder the effective implementation of lean practices, resulting in continued inefficiencies and waste within the industry. 
Furthermore, research by Oladiran (2017) revealed that certain lean techniques—such as fail-safe quality and safety measures, daily huddle meetings, increased visualization and the 5S process  are underutilized in Nigerian construction projects. More advanced methodologies, including the Last Planner System (LPS), first-run studies, just-in-time (JIT), total production maintenance, concurrent design, kaizen, design for buildability, and supply chain management, are often not employed at all. This lack of application underscores a broader issue of limited awareness and understanding of lean principles among construction professionals.
The fragmented nature of waste management regulations in Nigeria further exacerbates the problem. The existing regulatory framework lacks specific guidelines tailored to the unique challenges posed by construction and demolition waste, leading to inadequate infrastructure for waste collection, sorting, and recycling. This deficiency results in the disposal of construction waste in open dumps or poorly managed landfills, posing significant environmental and health hazards. 
Addressing these challenges requires a concerted effort to promote the understanding and adoption of lean construction techniques. Implementing comprehensive training programs, fostering effective communication, ensuring robust planning, and securing top management commitment are essential steps toward overcoming the barriers that currently impede the Nigerian construction industry’s progress toward efficiency and sustainability.
1.3 	RESEARCH QUESTIONS 
i. What are the factors causing waste in Nigeria construction industry? 
ii. What are the effects variables of these factors on project success?
iii. How can waste be reduced through application of Lean Construction principle in Nigeria? 
1.4 	AIM AND OBJECTIVES OF THE STUDY 
The aim of this study is to investigate Application of Lean Production as a Means of Waste Reduction in Nigerian Construction Industry
 The objectives of the research study are; 
i. [bookmark: _Hlk202995797]To identify the factors causing waste in Nigeria construction industry in Nigeria.
ii. To assess the effects of these variables on project success.
iii. To determine the ways of reducing waste using Lean Construction principle. 
1.5	 JUSTIFICATION THE STUDY 
There has been a great concern on the need for the Nigeria construction industry to improve on its performance. Lean construction adoption is used to improve lean construction implementation While this has been carried out in other countries, it is normal for such assessments to be undertaken in construction industry in Nigeria. 
It holds significance for industry stakeholders, including contractors, developers, and regulators, by providing strategies to streamline operations and enhance project delivery outcomes.
The outcome of this research is expected to provide such information and set the scene for effective lean construction implementation in the construction industry and raises awareness among interns and early-career professionals by introducing modern, efficient construction practices that align with global standards. It also lays a foundation for future research on the integration of lean with digital tools like Building Information Modeling (BIM) and addresses barriers to lean adoption in the Nigerian context.
 This will go a long way in improving project performance towards satisfying clients needs as witnessed in other parts of the world where lean construction is been practiced. 
1.6 	SCOPE AND LIMITATION OF THE STUDY 
This research is to evaluate the adoption and implementation of Lean production construction operation, and to determine the level of waste reduction in sequence of operation and to ascertain the level of waste. The study focuses on the evaluation of the Application of lean production in Nigeria construction industry, within Ibadan, Oyo state being the study area. 

1.7.    DEFINITION 
5S- Sort, Set in order, Shine Standardize and Sustain.  





























CHAPTER TWO
LITERATURE REVIEW
2.0	INTRODUCTION
This chapter reviews the literature on the application of lean production as a means of waste reduction in Nigerian construction industry. It discusses various reviewed of related work of the research topic, which comprises the factors constituting waste in Nigeria construction industry, the effects of these variables on project success. And finally,the chapter discussed ways of reducing waste using Lean Construction principle. 
2.1	CONCEPT OF LEAN TECHNOLOGY IN CONSTRUCTION INDUSTRY
According to Ekanayake and Ofori (2014), construction waste is any material apart from earth materials which needs to be transported elsewhere to the construction sites or used within the construction sites itself for the purpose of land filling, incineration, recycling, reusing or composting other than the intended specific purpose of the project due to material damage, excess, non-use, or noncompliance with the specifications or being a byproduct of the construction process. Ekanayake et, al. (2020) categorized construction waste into three major categories as material, labour and machinery waste. However, material wastage is of more concern because most of the raw materials from which construction inputs are derived come from non-renewable resources Ekanayake et, al. (2020). Waste production on construction sites is often due to inadequate storage and protection, poor or multiple handling, poor site control, over-ordering of materials, bad stock control, lack of training, and damage to materials during delivery (DETR, 2000; WRAP, 2007) cited in Swinburne, et.al., 2010). This research study adopted Howard, (2019) cited in Muhwezi et.al. (2019) classification of construction materials waste as cutting waste, application waste, transit waste and theft and vandalism.
Waste and the Environment Construction waste is becoming a serious environmental problem in many cities around the world Cheung et, al. (2016). Construction and demolition (C & D) debris frequently makes up 10 -30% of the waste received at many landfill sites Tchobanoglous et, al, (2015). Waste minimization and sustainable waste management is thus a most pressing issue nowadays.
 Construction Waste Generation Throughout the life cycle of a construction project, there are a number of factors leading to the production of wastes. The causes of waste generation can be view from these following five phases. They are design, procurement, materials handling, construction/renovation and demolition. Graham et, al. (2017).
2.2	THE FACTORS CAUSING WASTE IN NIGERIA CONSTRUCTION INDUSTRY IN NIGERIA.
2.2.1	DESIGN
Project success is dependent on, inter alia, the performance of the design team. The designers are the key players in the construction industry whose services are needed from the conception stage of the project to its completion. The performance of the designers is therefore important because any decision made at the inception of the project will affect project success. Defective designs adversely impact on project performance and the participants and are responsible for many construction failures. Failure at the conceptual planning and design stages may lead to significant problems in successive stages of the project. Design inefficiencies could lead to redesign and rework or poor quality of products. (Andi and Minato, 2013)
Oyedele and Tham (2016) provide a listing of clients‟ ranking of designers‟ performance criteria among which were those that relate to quality of design coordination, smooth flow of work, vis-à-vis conflicting design information, timeliness of issuing of revised drawings, missing information, dimensional inaccuracies as well as delay of release of shop drawings.
Oyedele et, al.,(2015) provide a list of factors that could be used to assess constructability, inter alia: flexibility of design to changes; dimensional coordination of elements; knowledge of performance of materials and components; effective constructability review of design, and effective participation in site inspection and control. The following factors are employed in the assessment of design constructability: the scope of off-site fabrication; complexity of offsite fabrication components; appropriateness of design tolerances; appropriateness of working space; implication upon trade coordination; impact of materials storage and movement, and impact on smooth activity workflow and activity sequencing, (Radosavljevic and Horner, 2012).

2.2.2	PROCUREMENT
The procurement management of construction project is vast in scope because it involves the gathering and organizing of separate individuals, firms and companies to design manage and build a project for specific clients. Procurement comes from the word procure which literally means to “obtain by care or effort; to bring about and to acquire”. System is about “organized method, approach, technique, process or procedure” Rosli, Ismail, et, al. (2016). In this context, procurement system or method can be said to be the management of the total process involved in the construction project delivery i.e., the management of design and production from inception to completion Adewole, A. T.(2019). 
Procurement is process which involves the selection of a contractual framework and advice on the most appropriate procurement method for the project. and includes giving advice on the most appropriate procurement route to be adopted This mainly focuses on contractor selection for project,Abdul Lateef Olanrewaju, et al (2015) Identifies that Quantity surveyors’ involvement in all phases of a facility s life cycle such as feasibility, design, construction, maintenance. It focuses more on the Quantity surveying services provided at different stages of project. It also emphasis on competencies of quantity surveyors aimed at producing constructions that meet client’s value system and involvement of quantity surveyors in procurement, and cost advice during construction professionals. The study showed that quantity surveyors are actively involved in procurement of building services.
2.2.3	MATERIAL HANDLING
Building design and construction use significant quantities of natural resources and materials. The building industry consumes 3 billion tons of raw materials annually -- 40 percent of the total material flow in the global economy (Bakens et, al., 2018). In order to achieve the sustainable construction, selecting materials must achieve these goals. The goals are minimizing consumption and depletion of material resources, minimize the life-cycle impact of materials on the environment, and minimize the impact of materials on indoor environmental quality.
To achieve these goals, much strategies can be applied such as use salvaged and remanufactured materials cycle, use recycled content product and materials, use materials from renewable sources, use locally manufactured materials, use durable materials and use materials that are reusable, recyclable or biodegradable (David A GrottFried, 2014).
2.2.4	CONSTRUCTION/RENOVATION
In study conducted by Roberts (2017) Construction delays are considered as time lag in completion of activities from its specified time as per contract or can be defined as late completion or late start of activities to the baseline schedule, directly affecting specified cost. A project risk uncertain event (or) condition that, if it occurs, has a positive or a negative effect on at least one project objective. A risk may have one or more causes and, if it occurs, one or more impacts which are inevitable in projects and because of this uncertainty influence project performance. In which the chance of something happening that will have an impact upon project objectives. Quality of management during construction concerns the steps taken to ensure that products are in accordance with the quality standards and measure the effectiveness / competency of consultants and contractors. Supervision during construction is critical to ensure quality products and timely delivery of project. On the part of the consultants the assessment of the following will determine the speed of construction and ensure quality of the product: timely inspection procedure; adequate quality management inspection resources; quality management information processing requirements; materials or work rejection rate, and clean/dry working environment requirements. (Radosavljevic and Horner, 2016).
2.2.5	DEMOLITION WORKS
This is contrasted with deconstruction which is the pulling down of building. It is done when the structure is no longer safe to be used by the public. The tipping of materials from demolition creates a large proportion of wastes. Demolition of a building to support adaptation, disassembly and reuse can reduce waste and extend its useful life, providing economic and environmental benefits for builders, owners, and occupants, and the communities. This practice can also avoid building removal altogether, and allows materials to be easily, cost-effectively and rapidly taken apart and directed for further reuse. By designing for adaptability, disassembly and reuse, design practitioners are finding new opportunities early in the design process to reduce environmental impacts, conserve resources, and reduce costs. (Ogunsanwo, 2015).



 2.2.6 	PLANNING AND SCHEDULING DEFICIENCIES
There is a difference between project management from a contractor’s perspective compared to what it is from a client’s perspective Koops et, al. (2016), the contractor is in business to make a profit while client perspective is to get value for their money. Hosking et, al. (2018) opined that a well-planned project is going to be profitable and that it is the project manager’s task is to ensure that the project reaches its objectives and profit(s) maximized. Site manager’s tasks consist of managing, coordinating, and supervising the construction process, starting from the initial phases throughout the whole project. Therefore it is logical that the competence of the site manager to use planning techniques is a contributing factor to whether the project will be successful and the maximum profit will be achieved or not Inuwa et, al. (2014).
2.2.7	LABOUR SHORTAGE
Akinradewo et, al. (2019) observed that some certain factors impacted directly or indirectly on contractors’ profit in the construction industry; factors such as; reduction of waste on construction site, reduction in expenditures and cost, reduction on time spent on construction projects, efficiency of labours on-site, getting retention on time thereby attracting another job which will bring more profit. However, Hosseini et, al.  (2018) opined that managing relationship among the contracting parties is a key ingredient to the successful project delivery that will invariably impact on organization profits. Abebe (2017) identified factors such as effective management of resources; availability of personnel with interpersonal skill as well as project management skills; proper records keeping whether paper-based or electronic should be captured in an entity’s recordkeeping system(s) in accordance with the entity’s general recordkeeping policies and procedures as factors that impact profit maximization in any organization Chong, et, al. (2017).
2.2.8	DESIGN CHANGES AND REWORK
Ling et al. (2020) explained that Design changes and rework are common occurrences in construction projects, and they often lead to material wastage. When design alterations are made after materials have been ordered or installed, it can result in unused or incompatible materials that cannot be effectively utilized in the revised design. Additionally, rework due to errors or deficiencies in initial construction activities may require the removal or replacement of materials, leading to unnecessary wastage. Minimizing design changes through effective communication and coordination among project stakeholders and conducting thorough design reviews can help reduce material wastage resulting from design changes and rework in accordance to lack of planning and communication Ling et al., (2020).
2.2.9	SLOW DECISION MAKING
Bamisile (2014) opined that Nigerian public at large, believe that most building projects fails to offer value for money, construction projects are said to cost too much, take too long to complete and too prone to failure, therefore, this research seeks to explore the management of three project parameter, (time, cost and quality) in the Nigerian construction industry. Ibironke (2017) asserted that problems experienced in the course of managing the three parameters, manifest primarily at two points in the total building process: At the interface between the client and designer and the interfaces between the designer and the contractor. Ibironke (2017) further concludes that major problems of project failing to meet with the client requirement of Time, Cost and Quality (TCQ) include the followings:
i. Client and designer may misunderstand or not agree on the detail of the brief with regards to the buildings purpose performance or appearance. 
ii. ii. The designer and contractor may through misunderstanding or ignorance, misinterpret the objectives regarding time, cost and quality specified in the relevant contract document. iii. Designer sometime may design a building that cannot be built to the required levels of quality, constructed within time and cost. The concept of managing construction according to Bowen et al, (2017) is deeply in the traditional building procurement system. Ireland (2013) argues that time cost and quality are the principal feasible objectives of the client in any construction project. Although it is claimed that time, cost and quality are incorporated in the management of construction project. 
2.2.10	DELAY IN WORK APPROVAL
Time impacts are inevitable on construction projects, primarily because of the uniqueness of each project and the limited resources of time and money that can be spent on planning, executing and delivering the project. Time factors are inherent in all of project construction undertakings. Construction projects have long been recognized as particularly cost, time and risk-laden. Some of the time and cost factors associated with the construction process are fairly predictable or identifiable; others may be totally unforeseen. The constructed project may not perform as anticipated because the owner may have unrealistic expectations regarding the delivery time of construction forcing contractors into unrealistic gambles, corner-cutting or commitments that may not be realistic Frimpong, (2013). Project success can be defined as meeting goals and objectives as prescribed in the project plan. A successful project means that the project has accomplished its technical performance, maintained its schedule, and remained within budgetary costs. Project management tools and techniques play an important role in the effective management of a project Frimpong (2013).
2.2.11	WAITING FOR INFORMATION
To improve the economy and maximize long-term return on this public investment, government agencies have recently started utilizing new types of contracting methods that are designed to achieve multiple project objectives, including minimizing construction cost and duration, while maximizing its quality. In recent years, many departments of transportation, in various states have started to apply new highway contracting methods, including: Bidding on time i.e., to encourage competition among contractors to minimize project duration Holt et, al. (2010), Incentive/ disincentive contract clauses that provide financial incentives to reduce construction duration, Night time construction that seeks to cut service disruption and project time by requiring contractors to work during off-peak night time hours, Warranty contracting that attempts to improve construction quality by making contractors liable for the performance of the facility after project completion Holtet, al.(2010).
2.2.12	LACK OF PLANNING AND COMMUNICATION
Seo et. al, (2018) emphasized that insufficient planning and communication among project teams can lead to material management wastage. Poor coordination among different trades, inadequate communication of project requirements, and delays in decision-making can result in material overordering or underordering. Lack of proper planning and coordination also increases the likelihood of last-minute changes, leading to wastage. Implementing effective project management practices, emphasizing clear communication channels, and establishing collaborative project environments can help minimize material wastage caused by a lack of planning and communication in addition with efficient material handling equipment and machinery Lee, S., (2018).
2.2.13	DELAY IN INSPECTION AND TESTING OF WORK
The construction industry is a collection of loosely integrated sub-sectors that collectively construct alter and repair a number of building and civil engineering works. The uniqueness of the industry is derived from types of physical products, demand pattern novelty and varying site conditions Ajayi, S.O. Oyedele, (2017). Construction industry is relatively easier than entering the manufacturing industry as illustrated by the number of construction companies being dominated by small and medium sized companies. Thus, to protect public client interests and reduce barrier of entry, particularly in public construction projects, regulations and prequalification in the construction have become more complex source. There is a strong connection between the certainty of time and speed: the greater speed a procurement management can offer, the higher the degree of certainty that the project will be completed on time. Normally, time is identified from inception stage until completion stage. The completion stage can be crucial either in terms of generating revenue or providing needed functionality by a particular deadline. Some clients may prefer to start a project as early as possible whereas some may want to shorten the construction period so as to minimize the disruption to their existing operating facilities (Masterman and Gameson 2014).
2.2.14	DEFICIENCIES IN ORGANIZATION
Deficiencies in organization Infrastructure are basic essential services that should be put in place to enable development to occur, Jodie et, al. (2019). Economic development of Nigeria can be facilitated and accelerated by the presence of infrastructure. If these facilities and services are not in place, development will be very difficult and in fact can be likened to a very scarce commodity that can only be secured at a very high price and cost. The provision and development of infrastructures has been the subject of much theoretical analysis and empirical studies. The relationship between infrastructural development and economic growth has, in recent years become one of the most important economic topics in both academic and policy cycle. Economic growth implies increase in per-capital Gross Domestic Product hereafter written as GDP.Al-Hajj, A. (2021).Construction projects impact on a nation's economy. Successful completion of construction projects leads to wealth creation; socio-economic growth and improved standards of living. Nations are evaluated as "developed", "developing" and "underdeveloped" based on the quantity and quality of completed construction projects in their domain. The key role of construction sector in aggregate economy has been widely highlighted in the literature. It is stated that there is a direct relationship between construction output and national output. 


2.2.15	WEATHER
Weather can cause waste of materials during construction project by reducing visibility, damaging equipment, destabilizing the worksite, and undoing previously completed work. Because of these, weather can easily delay the construction schedule and pose safety risks to the building and its workers. Al-Moghany, S.S. (2016),
Adverse weather can throw a serious wrench in construction plans. This can be especially troublesome in regions with a lot of snow such as Colorado. Other factors such as high winds, heavy rain, temperature, and fog can come into play and affect a construction timeline. The unpredictability of weather can’t be planned around which can make it a major reason some projects get pushed back. If you’re pursuing a new build project or you’re in the middle of one currently, you might want to know what to expect.Andrew R J (2014). In this article, we’re going to break down how the weather can affect a construction project by the season. Ground Temperature: One major issue in the fall and winter is ground temperature. Frozen earth isn’t impossible to work with but it can pose some complications – especially when it comes to breaking ground. Excavation and laying down concrete aren’t ideal when the ground is frozen. 
2.2.16	MISTAKE DURING CONSTRUCTIONS
According to Eddie et, al. (2014). Mistake during constructions is one of the main decisions made by the clients.  In order to ensure that the project can be completed successfully, the client must select the most appropriate contractor. This involves a procurement system that comprises five common process elements, such as project packaging, invitation of contractor, prequalification, short listing and bid evaluation Hatush2014; Hatush et, al. (2014). The failure and success of any project is influenced by numerous decisions made by or on behalf of the client. These decisions are taken at different stages of project development, from feasibility studies, planning, design, contractor selection and risk assessment to proper supervision and maintenance. One such decision concerns the prequalification of contractors and the evaluation of bids submitted by prequalified contractors. This is normally carried out by the client's representative and eventually leads to the selection of a contractor to construct the project. Hatush et, al. (2018). mention that selection of construction contractors is most often conducted during tendering. Procurement Act (2017), states that selection depends on the stipulated criteria and weighting, upon which an entity or contract administrations in the various public procurement offices seeks to give consideration 
2.3	THE EFFECTS OF THESE VARIABLES ON PROJECT SUCCESS IN NIGERIA CONSTRUCTION INDUSTRY
2.3.1	 EFFICIENT LABOUR ON SITE
The construction industry is an important part of the economical backbone in many
countries, often accounting for between 7—10 percent of the Gross Domestic Product, Voordijk et al, (2010). Construction products and processes have a large impact on safety, health and environmental aspects. Since all human beings in modern societies are directly affected by its processes and/or products, the importance of a well-functioning construction industry is beyond doubt Eriksson, (2017). In many countries the construction industry has, however, attracted criticism for inefficiencies in outcomes such as time and cost overruns, low productivity, poor quality and inadequate customer satisfaction. Practitioners, researchers and society at large have, therefore, called for a change in attitudes, behaviors and procedures in order to increase the chances for construction projects to be successful and result in improved end products. Bot h developing and developed nations have realized and understood the significance of construction sector in socio-economic and sustainable development of a country. Construction activities are closely linked with the various phases of economic development of a country, Bossink, B.A.G. (2016).
2.3.2 	GETTING RETENTION ON TIME
Given the recognized importance of timely delivery of construction project to economic development and growth, construction has been used mainly by policy makers as a tool,
and changes to the portion of public spending going towards construction activity has been
a feature of various governments’ fiscal policy measures. Indeed, the importance of the
industry to economic growth, especially in the case of developing countries, where evidence suggests that the share of construction output to national output is highest and of greater importance Ruddock and Lopes(2016), continues to motivate research into the sector. Hosein and Lewis (2014) suggested that the importance of construction in particular to a developing country, is due to its size, the fact that it provides investment goods, and the size of government investment.
The construction industry is an important part of thee economical backbone in many countries, often accounting for between 7—10 percent of the Gross Domestic Product, Winch, (2016). Construction products and processes have a large impact on safety, health and environmental aspects, Bayliss et, al.(2014). Since all human beings in modern societies are directly affected by its processes and/or products, the importance of a well-functioning construction industry is beyond doubt. In many countries the construction industry has, however, attracted criticism for inefficiencies in outcomes such as time and cost overruns, low productivity, poor quality and inadequate customer satisfaction. Practitioners, researchers and society at large have, therefore, called for a change in attitudes, behaviors and procedures in order to increase the chances for construction projects to be successful and result in improved end products Dubois et, al., (2015). 
2.3.3 	GOOD INTERPERSONAL AND PROJECT MANAGEMENT SKILL
Good interpersonal and Project Management Skill Improvement in standard of living is the direct result of economic growth. Per capital consumption of goods and services increase because per capital production of goods and services increase. When more is been produced, more can be consumed. Therefore, when a construction project is delivered on time, the infrastructure can be used for what it is meant for and it can affect the economy positively. The ideal measure would include GDP or GNP per capita and they include investments in equipment and industries which increase the ability to produce more and ultimately consume more, in turn improving living standards. Time and cost overruns are a result of delays in project execution. This sounds simple, but for the Nigerian construction industry, it is serious and at the same time complex. This is compounded when one considers the alarming drop in oil prices, which has resulted in a drastic decline in revenue generation and, consequently, a lower level of government spending and economic growth. Some of the reasons advanced for these delays and subsequent overruns in time are inclement weather, shortage in labor and material supply, subcontractors, changes after contract execution have commenced, poor site management, and government policies. In Nigeria, overruns are given as the most important factor for project abandonment or contractor failure Elinwa  et, al., (2020). Time is a commodity that is surrendered too easily. Speed can so often be a delusion of efficiency. Considering the state of project execution in Nigeria and the level of injury inflicted to various parties in the project execution process, it becomes imperative to critically analyze the causes of time overrun in project execution and propose appropriate measures that would help reduce its occurrence. Time overrun is defined as the lapse between the agreed completion data and the actual date of completion.Coventry S, (2018).
2.3.4	EFFECTIVE MANAGEMENT OF RESOURCES
Construction projects effective management of resources. Successful completion of construction projects leads to wealth creation; socio-economic growth and improved standards of living. Nations are evaluated as "developed", "developing" and "underdeveloped" based on the quantity and quality of completed construction projects in their domain. The key role of construction sector in aggregate economy has been widely highlighted in the literature. It is stated that there is a direct relationship between construction output and national output. It is also pointed out that the construction output grows more rapidly than national output when economy grows and vice versa. Wells et, al. (2016). 
Project success can be defined as meeting goals and objectives as prescribed in the project plan. A successful project means that the project has accomplished its technical performance, maintained its schedule, and remained within budgetary costs. Construction industry has contributed to changes in the level of development in the country through generation of employment; direct creation of wealth and reduction of poverty by contributing to the Nigeria Gross National Product (GNP) and GDP Satope et, al. (2014). According to Olajide (2014) Economic development is the process whereby the real per capita income increases over a long period of time.
2.3.5	GOOD RECORD KEEPING
According to Eriksson (2017), to improve the economy and maximize long-term return on public investment, government agencies have recently started utilizing new types of contracting methods that are designed to achieve multiple project objectives, including minimizing construction cost and duration, while maximizing its quality. When time factors in construction of projects are allocated correctly, this leads to timely delivery of the projects and there won’t be cost overruns, the project can be put to good use and this will improve the social and economic development. The timely delivery of a construction project would not cause high overhead costs because there won’t be need for longer time of work and increase in labour costs. Long et al., (2014) opined that the delivery of construction projects on time leads to the satisfaction of all construction parties involved. Timely delivery of a project serves as a crucial benchmark for assessing the performance of a project and the efficiency of the contractor.
2.3.7 MOTIVATIONOFSTAFF
Productivity in the construction industry has been steadily declining. Labour efficiencyhas been cited as poor, resulting in delays. Several techniques can be used to positively influence workers ‟behaviors. Two of these techniques are the behavioral and economic approach. The former, the behavioral approach, views motivation from the workers ‟psychological requirements and the second view sit from the economic approach and places emphasis on monetary rewards Andawei et, al. (2021). Construction productivity is influenced by many factors, including material, equipme nt, tools, construction methods and management skills interms of adequacy and accurate application. However, these resources are in animate and meaningless if not transformed into productive tools by the human element. The quality of human performance depends largely upon motivation. Motivation variables that could impact on construction time are pay and allowances; jobs ecurity; a sense of belonging and identify with the project team; recognition of contribution made; opportunity to extend skills and experience through learning; equitable rewards relative to others inputinto the project, and the exercise of power and opportunity for career advancement for future benefit. Ekanayake, L L et, al., (2014).
2.3.7	QUALITYOF MANAGEMENTDURING DESIGN
Project success is dependent on inter alia, the performance of the design team. The designers are the key players in the construction industry whose services are needed from the conception stage of the project to its completion. The performance of the designers is therefore important because any decision made at the inception of the project will affect project success.Defective designs adversely impact on project performance and the participants and are responsible for many constructions failures Andi et, al. (2023). Failure at the conceptual planning and design stages may leadto significant problems in successive stages of the project. Design inefficiencies couldlead to redesign and rework or poor quality of products. Oyedele et, al.  (2016) provide a listing of clients‟ ranking of designer” performance criteria among which were those that relate to quality of design coordination, smooth flow of work, vis-à-vis conflicting design information, timeliness of issuing of revised drawings, missing information, dimensional inaccuracies as well as delay of release of shop drawings.
2.4	WAYS OF REDUCING WASTE USING LEAN CONSTRUCTION PRINCIPLE. 
Construction activities generate more waste materials compared to other industries. All the materia1is used in the construction activities gets wasted, which in turn increases or boosting the cost of the project, reduces the profitability for contractor and gives a negative impact to the environment Abarca-Guerrero and Twillert (2017). Although construction waste occurs during the actual construction activities, there is an understanding that it is caused by activities and actions at design, materials procurement handling and construction stages of project delivery processes. Construction industry is one of the highly growing economies. Accordingly, introduction of appropriate management and planning system in terms of construction materials and organizational set up may be beneficial to not only the construction companies but also the society and environmentAdewuyi et, al., (2016). The success of a construction company is substantially dependent upon the implementation of an effective management and planning system of the construction material. Construction materials constitute a major cost component of a civil engineering structure Agyekum et, al., (2014). The cost of construction materials may be up to 65% of the total cost incurred in the construction of a civil engineering structure. However, it is dependent upon the type of project, and the construction technique and plant used Kanimozhi, et, al., (2014). 
Appropriate planning and construction management reduces wastage of construction materials substantially. This in turn improves or increases the performance and economy of the organization. Material management functions in coordination with planning and control of material flow Ajayi et, al.,(2017). Poor progress of construction may in majority of cases be due to poor planning and management of construction material. Management is concerned with planning, procuring, receiving, stacking and distribution of construction materials at appropriate time and place. The main objective of material management and planning is to make available the right construction materials are in the right place, in the right quantities when needed.
2.4.1	USE OF QUALITY OF MATERIALS AT INITIAL STAGE
Material management is a process for planning, executing and controlling the field and office activities in construction. The goal of material management is to ensure that construction materials are available at their point of use when needed. Material management is the system for planning and controlling all of the efforts necessary to ensure that the correct quality and quantity of materials are properly specified in a timely manner, obtained at a reasonable cost and most importantly, available at the point of use when required. Poor materials management can result in increased costs during construction. Efficient management of materials can result in substantial savings in project costs (Ajayi and Oyedele 2017). If materials are purchased too early, capital may be held up and interest charges incurred for the excess inventory of materials. Materials may deteriorate during storage or get stolen unless special care is taken. Delays and extra expenses may be incurred if materials required for particular activities are unavailable. (Ali., et al2019). 
Effective construction materials management process is a key to success of a construction project. Costs for materials handling, may range from total construction costs. Therefore, there is a need for efficient materials management in order to control, productivity and cost in construction projects Akadiri and Chinyio (2019). The review has been carried out to explore the local practice in the construction materials management and develop a construction materials management system to facilitate the management of construction materials mainly in the building construction.
Any organization needs to put their efforts for proper construction materials management and planning systems for the effectiveness of project execution (Ajayi and Oyedele 2017). There must be a centralized material management team co-ordination between the construction site and the organization so that effective and efficient material management strategies can be applied and monitored.
2.4.2	CONTROL OF CONSTRUCTION WASTE 
Reduction and minimization of waste can be done by practicing attitude towards Zero wastage, proper decisions at design stage, procurement, construction site management, and proper standardization of construction materials, and Codification of the same Kanimozhi, et, al.,(2014). Construction waste can also be reduced by using waste management practice on construction project. The construction project activities are to be planned at every stage by every construction personnel, who are involved, in minimizing and mitigating the overall waste generation at project Harikumar, et al., (2014). 
Concept can be also beneficial to reduce the wastage of construction materials, which includes reduce, reuse, recycle, and recovery. These can be applied to the entire lifecycles of products and services of construction project Harikumar, et al., (2014). One way of control of construction waste use of environmentally friendly construction methods has been encouraged, such as using clear specification as per the contract, large panel system on any construction project prefabrication components for enhancing effectiveness, and reducing the application of waste trade.
2.4.3	MATERIAL WASTE MINIMIZATION MEASURES 
Waste mitigation, minimization and prevention management are sometimes used, interchangeably. Elizara M, (2015) in their report on waste minimization and reduction practices in Europe gave a clear distinction between the three R concepts and defined waste minimization in three options prioritized according to the waste hierarchy. The first major priority is waste prevention, the second is waste re-use and the third priority is waste recycle. Reducing the waste generated at source is considered as the first option out of 3R concept to be implemented for better protection of the environment and economic saving.
2.4.4	WASTE MINIMIZATION & RECYCLING AIM
Starting with an aim will help guide the decision-making process, as well as provide direction for subcontractors and suppliers (Ajayi and Oyedele 2017). It is also providing a baseline for measuring how well the project succeeded with waste minimization, prevention, mitigation and recycling. This provides you with “boasting rights.” As will be discussed in the review of this document, in addition to the cost savings and environmental good that is achieved through waste minimization and recycling, it positions your business in a unique niche that can benefit your overall business development environments (Aparna, 2017). 
All the materials used in the construction activities gets wasted, which in turn increases the cost of the project, reduces the profitability and gives a negative impact to the environment. Building material waste is difficult to be recycled. Also, there is no sufficient space for the disposal of waste in cities. Generally, the materials that gets wasted include concrete, timer, mortar, steel, bricks, glass, paints, pvc pipes, electrical fixtures, steel formwork etc... among these materials the materials which gets least wasted but affects the profitability and are paints, pvc pipes, glass, electrical fixtures and tiles Amsale and Markos (2017). These materials as they are least wasted are not given importance in reducing the waste generated. But these materials cannot be easily disposed as they are not bio-degradable and are sure to cause negative impact to the environment.



2.4.5	WASTE MINIMIZATION STRATEGIES
Minimizing what you need to buy and planning to use these materials efficiently and effectively is the first step to avoid waste in construction. There are many effective strategies to achieve or gain this all of which also lead to cost savings and increased profitability. Construction waste management is required for a country to develop in a sustainable manner. It helps to address issues related to environment, social and economy Aparna, (2017). Once the causes of waste generation are identified, it can either be avoided or minimized to benefit the globe for better future. This study has identified significant factors contributing. Construction waste is any substance, matter or thing which is generated as a outcome of construction work. It consists of unwanted materials produced directly or indirectly by construction industries. Construction waste can also be defined as the bye-product collected and removed from construction work places or sites and civil engineering structures Assem et, al.,(2019).
Factors that contribute to materials that are minimum wasted in the construction industry. As these materials wasted also affect the project cost and effectiveness of the project also cause negative impact to the environment. The main aim of this paper is to discuss the factors contributing to materials that are minimum wasted and the importance of waste management plan (Asmara et, al., (2015). Minimizing the amount of waste material generated will also help in solving the problem of removal of waste. The main advantage of implementing the waste management plan is cost saving.
2.4.6	ADOPT RECYCLING TECHNOLOGY TO RECYCLE WASTE MATERIALS LEFT-OVER ON SITE
The academia still lacks a consensus on what is meant by “C&D waste recycling” despite the fact that there are already some scattered studies trying to define it. For example, Blenginiet, al., (2016) defined C&D waste recycling as a process where C&D waste is broken down into “homogeneous material for a lesser value application or introduction as replacement feed stock for remanufacturing of components”. Moreover, Kumbhar et al. (2014) stated that C&D waste recycling comprises collection, sorting, recycling, storage, transportation, and disposal. Basically, it is the process of turning waste into new resources for use. Its level depends on how the waste is finally usedAsmara and Seyoum. (2015). If it is for low-level use such as backfilling or land reclamation, then C&D waste recycling may simply involve the process of on- or off-site sorting, or crushing waste into smaller pieces with reference to municipal solid waste recycling, e.g., curbside and drop-off recycling Bohm et al., (2018). 
If it is for high-level use such as for producing new materials, C&D waste may undergo further sophisticated treatment which is similar to organic waste recycling, both with the assistance of advanced technologies (Guo et al., 2019). Generally, C&D waste recycling can be divided into two types: off-site/centralized and on-site/decentralized recycling. the relationship between on- and off-site recycling. When C&D waste is generated on-site, sorting/segregation is often conducted quickly to decide whether on-site reduction/reuse/recycling can be performed or not. Otherwise, the segregated waste, in particular the non-inert portion, will be landfilled, and the inert portion will be sent to public fill banks. In many cities, it is also possible to send mixed C&D waste to off-site sorting and/or recycling facilities for segregation and further treatment. Sometimes, off-site recycling facilities are located in designated eco-parks. These off-site facilities receive recyclable wastes from construction sites, off-site sorting facilities, or even public fill banks.
The recycled materials manufactured will then enter the material market. Here, the focus is on-site recycling.  Recycling is the process of converting waste materials into new materials and objects. This concept often includes the recovery of energy from waste materials. The recyclability of a material depends on its ability to reacquire the properties it had in its original state. It is an alternative to "conventional" waste disposal that can save material and help lower greenhouse gas emissions. It can also prevent the waste of potentially useful materials and reduce the consumption of fresh raw materials, reducing energy use, air pollution (from incineration) and water pollution (from landfilling).
Recycling is a key component of modern waste reduction and is the third component of the "Reduce, Reuse, and Recycle" waste hierarchy.It promotes environmental sustainability by removing raw material input and redirecting waste output in the economic system.
Recyclable materials include many kinds of glass, paper, cardboard, metal, plastic, tires, textiles, batteries, and electronics. The composting and other reuse of biodegradable waste—such as food and garden waste—is also a form of recycling.Materials for recycling are either delivered to a household recycling center or picked up from curbside bins, then sorted, cleaned, and reprocessed into new materials for manufacturing new products.
In ideal implementations, recycling a material produces a fresh supply of the same material—for example, used office paper would be converted into new office paper, and used polystyrene foam into new polystyrene. Some types of materials, such as metal cans, can be remanufactured repeatedly without losing their purity.With other materials, this is often difficult or too expensive (compared with producing the same product from raw materials or other sources), so "recycling" of many products and materials involves their reuse in producing different materials (for example, paperboard). Another form of recycling is the salvage of constituent materials from complex products, due to either their intrinsic value (such as lead from car batteries and gold from printed circuit boards), or their hazardous nature (e.g. removal and reuse of mercury from thermometers and thermostats).
2.4.7	ADOPT EMERGING TECHNOLOGY PRODUCT
With interest in modern construction methods and new technologies on the rise, construction companies globally are increasingly looking at how to embrace new ideas and engage with new approaches to do things better. A significant amount of work has been carried out investigating the use of individual technologies in the construction sector. However, there is no holistic understanding of the new and emerging technologies that have had proven benefits for construction projects. To fill this gap, this paper aims to provide a landscape of technologies that have been implemented in the construction industry and the benefits associated with their implementation.
The findings from this review would help construction practitioners identify the types of technologies that can be implemented in different stages of construction projects to achieve desired outcomes, and thus, make appropriate decisions on technology investment and adoption. This review also suggests that to reap the full potential that these technologies offer, aside from construction companies changing their culture and business models, corresponding changes in the construction sector’s operating systems related to building regulation, education and training, as well as contracting and procurement are required.


2.4.8	USE RECENT PLANTS AND MACHINERY
The construction industry at the current stage is going through difficult times. The cost of machine and mechanisms operations in the production of construction and installation works takes a large part of the total cost for the construction of the facility. The present article solves the problem of reducing the costs of technical equipment fleet operation and increasing the level of construction energy saving in general. To achieve these goals, it is proposed to apply modern methods of organizing and operation works, to use high-tech construction equipment, and also to form an optimal mechanization complex of building and construction works. The optimization criterion is the cost of operation and the productivity of the set. In the course of solving the task, there were drawn the conclusions which showed that the energy audit of the works mechanization in comparison with productivity, cost price and energy costs allows more fully to approach to the formation of car parks in order to improve the environmental component and the quality of construction and installation works. The solution of resource-saving issues is one of the most important directions in the modern economy and industry (Gaglia, et al., 2017).  A considerable amount of energy resources is consumed during the construction and installation works, aimed to build new object, and to cover the household maintenance of the builders involved in the process. A fairly significant part of these inputs is taken up by the construction machines and mechanisms operations. Manufacturers of modern construction equipment have long been producing machines with hybrid plants that can not only reduce fuel costs, but to reduce noise and releases into the environment, while working (Shcherbakov, 2018). One of the most effective means of energy saving of the construction machines with hydraulic drive equipment, are recuperative systems with an energy storage device (Ge, et al., 2017).
2.4.9	APPROPRIATE WASTE MANAGEMENT ON SITE
Sustainable development is a development that meets the need of the present generation without jeopardizing the possibilities of the future generation meeting their own needs. Urban solid waste is being disposed of using several methods. However, methods used, are landfill, incineration, composting and anaerobic digestion and recycling. In Nigeria, the existing practice of urban or municipal waste management is open dumping in any available open space, while the incineration technique is rarely put to practice. Incineration is the cheapest urban waste disposal option which is from time to time used in Nigeria clinics where medicinal waste is burnt at a nominal scale. The cheapest and easiest technique for waste disposal is landfill. According to Adewole, (2019) some of the major problems confronting and militating against an effective management and sustainable development of waste collection and disposal in some parts of Nigeria have been identified to include but not limited to: i.) Population growth. ii.) Waste disposal habit of the people. iii.) Attitude to work (of those rested with the responsibility of collecting and disposing the waste). iv.) Lack of adequate equipment and plant and other tools necessary. v.) Corruption. vi.) Overlap of function enforcement agents. Another setback in effective waste management of environmental policies, including waste management which has been generally slow due to various bureaucratic bottle necks, lack of political will and continuity of programmes and policies by successive governments Sridhar, (2017).
2.4.11 ACCURATE MEASUREMENT OF THE SIZE AND QUANTITY OF MATERIAL ON SITE
Theaccuracy of building products and materials largely determines their level of quality, reliability, durability and directly affects competitiveness. Improving the accuracy of measurements in the manufacture of building products and materials is the most important problem. The pace of scientific and technological progress is directly dependent on the solution of this problem. Accuracy in general is formed and ensured at all stages of the life cycle, including design, production, control, operation and disposal. This makes the problem of accuracy extremely capacious, which can be solved with the involvement of researchers, designers, production workers, both to develop high-quality product designs and to create an effective technological environment to ensure high-quality production, including reliable quality control of products. To solve the problem of accuracy, all professionals involved in the chain of building products and materials should be guided by common scientific principles to ensure accuracy Lifanovet, al., (2019). In the case of direct measurements, the measurement result is the sum of two random variables: the actual value of the measured parameter and the measurement error. These random variables may have different distribution laws. Examples of real situations that lead to the need to consider uniformly distributed random variables can be: an error when taking readings from measuring instruments, in the case when rounding to the nearest integer division is performed; description of the errors of the analog - digital conversion; measuring harmonic oscillations with a random phase; quantization errors in digital devices Ventselet, al.,(2014). Therefore, consideration of the case of uniformly distributed random variables is of practical interest. Note also that the uniform distribution is often used as a "first approximation" in the description of the a priori distribution of the analyzed parameters.
2.4.11	Construction Logistics Management
Construction Logistics management is a concept that emphasizes movement and it encompasses planning, implementing, and controlling the flow and storage of all goods from raw materials for construction to the finished product to meet clients’ requirements (Izediuno, et al.,2018). Raw materials for construction are usually varied, bulky and heavy and required proper handling in the supplying process. Consequently, the construction industry requires active movement of materials from the suppliers to the production area in both the factory and the worksite.
On the other way, Construction logistics refers to the planning, implementation, and control of materials, personnel, andequipment to, within, and from construction sites. Effective logistics management ensures smooth operations,reduces delays, and minimizes cost.
The primary focus of the construction logistics concept in construction projects is to improve coordination and communication between project participations during the design and construction phases, particularly in the materials flow control process (Adeyinka, et al., 2014). They also mentioned that problems arise in the materials flow control process which includes delays of materials supply, due to some materials purchased just before they are required and waste of materials during storage, handling and transporting when procured in large quantities without complying with the production needs on site. The previous research suggested that, the routing of materials is one of the main causes which affect cost and time during construction projects.
Hence, the factors that should be taken into consideration during the construction logistics process for effective materials management include:
a.	optimum forecasting of materials movement
b.	Planning of access and routing of material within a construction site.



2.4.12	Just-in-Time (JIT) Technique
Just-in-Time (JIT) technique is a strategy that involves receiving materials when needed, reducing on-site storage and potential waste (Lee et al., 2018). Contractors can coordinate with suppliers to deliver materials directly to the construction site at the required time. JIT technique minimizes material handling, improves project workflow, and reduces the risk of theft or damage. This approach eliminates the need for large on-site storage areas, freeing up valuable space and reducing the risk of materials becoming obsolete or deteriorating over time. JIT technique also promotes a lean construction approach, reducing excess inventory and associated costs.
Oladapo et al., (2019) argued that competence and skill level of personnel involved in material management significantly influence its effectiveness. Investing in training and skill development programs for professionals in quantity surveying, architecture, building, and civil engineering is crucial for optimizing material management practices. Training should focus on enhancing knowledge and expertise in areas such as inventory control, material handling techniques, procurement strategies, and technology utilization. By providing comprehensive training, organizations can improve the accuracy and efficiency of material management processes. This, in turn, leads to better coordination, reduced errors, and improved decision-making related to material procurement, storage, and distribution. Continuous skill development initiatives also enable professionals to stay updated with the latest industry trends, best practices, and emerging technologies, enabling them to adapt to changing material management requirements in accordance with Just-in-Time (JIT) Technique (Oladapo et al., 2019). 








CHAPTER THREE
RESEARCH METHODOLOGY
3.0	Introduction
This research deals with the general strategy and the logistic that are employed in the conduct ofthe study. It examines the design, the procedure and the methodology used in the collection of dataand vital information needed for answering the research question formulated to direct the study; itdeals with the process of data collection, organizing and analysis of data.
3.1	Research Approach
Research approach is a plan and procedure that consist of the steps of broad assumptions to detailed method of data collection, analysis and interpretation. It therefore, based on the nature of the research problem been addressed. The research approach used for this research is quantitative method in which respondent are only restricted to questionnaire and the form of questionnaire is‘close ended’ one. Research approach is divided into qualitative, quantitative and mixed approach method.
3.1.1	Qualitative Research
Qualitative research method is primarily exploratory research. It is used to gain an understanding of underlying reasons, opinions, and motivations. It provides insight into problem or helps to develop ideas or hypothesis for potential qualitative approach. Qualitative data collection method various using unstructured or semi-structured techniques. Some common method includes focus groups, individual interviews, and participation/observations.
3.1.2	Quantitative Research
It is an approach for testing objective theories by examining the relationship among variables.  These variables, in turn, can be statistical procedures. The final written report has a set structure consisting of introduction, literature and theory, methods, results, and discussion. Like qualitative researchers, those who engage in this form of inquiry have assumptions about testing theories deductively, building in protections against bias, controlling for alternative explanations, and being able to generalize and replicate the findings.
3.1.3	Mixed Methods
This is an approach to inquiry involving collecting both quantitative and qualitative data, integrating the two forms of data, and using distinct designs that may involve philosophical assumptions and theoretical frameworks. The core assumption of this form of inquiry is that the combination of qualitative and quantitative approaches provides a more complete understanding of a research problem than either approach alone.
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Figure 3.1 Research Methodology Flow Chart

3.2	Research Designs
The research designs refer to the overall strategy that is choice to integrate different component of the study in a coherent and logical way. This study adopted Quantitative research approach by the use of (questionnaire design); this method is used to determine individual opinion about policy issues and to explore relationships between different variables. The design was appropriate because the study aimed at collecting information from respondents on their opinions on lean production as a means of waste reduction in Nigerian construction industry.
3.3	Population of the Study
The population of the study comprises professionals in construction industry namely: Architect, Quantity surveyor, Builder, and Engineer. Which their population from the list of registered professionals collected from the secretariats of each profession, however, 97 numbers of registered Quantity surveyors, 638 number of registered Engineers, 79 number of registered Architects, and88 number of registered Builders were received. The population is made of registered professional to related profession of this research in Ibadan, Oyo State. The population is 905 from the study area. Data for the population was collected from NIQS chapter at Ibadan.
3.4	Sampling Technique and Sample Size
To gather information for the study, a sample size of 50 respondents is considered large enough for the study. Stratified random sampling will be employed. The population will be stratified based on stakeholder groups, and participants will be randomly selected from each stratum. The primary instrument for data collection will be a structured survey questionnaire. The questionnaire will include a mix of closed-ended and Likert-scale questions, focusing on construction team perceptions application of lean production as a means of waste reduction in Nigerian construction industry. The survey will be pre-tested to refine and validate the instrument before the actual data collection process.
n = 𝑁
1+𝑁 (𝑒)2
Where e =level of significant (0.1)
n=sample size
N = Total number of populations
n= 902
1+902(0.1)2
n= 902
1+9.02
n= 902
10.02
n=90.01
n= 90
3.5	Research Instruments and Measurement
[bookmark: _Hlk203049287]This study focus on application of lean production as a means of waste reduction in Nigerian construction industry. A well-structured questionnaire was administered to the respondents concerned within theselected area of study. Ranking was used as a research instrument, where participant is to rank from very important, important, neutral, low important and not very important for objective one, five levels of maturity was used where participant are to rank from level 1  Very Significant, level 2 Significant, level 3 Moderate Significant, level 4 Low Significant and level 5 Not very Significant for objective two while very effective, effective, moderate effective, low effective, not very effective for objective three to provide answer option. It requires a parametric statistical test.
3.5.1	 Questionnaire Design
Questionnaire design for this research will be a multiple-choice table and boxes, administration ofstructured questions based on research objectives. The information sought was divided into four sections:
Section A: The first questionnaire sought to collect demographic characteristics of correspondents, Respondents personal (e.g., Sex, the educational level, working experience in the industry, Qualification, Profession.
Section B: Identification of the factors causing waste in Nigeria construction industry.
Section C: Assessing the effects of these variables on project successin Nigeria construction industry.
Section D: Determining the ways of reducing waste using Lean Construction principle in Nigeria construction industry. 
3.5.2	Questionnaire Administration
The following are the method of administering questionnaire (a) personally administered (b) mail electronic and electronics questionnaire.(a) Personally administered: This is a questionnaire design and prepared by the researcher andgiven to the respondents within a confide area.
(b) Mail or electronic questionnaire: This means that a wide range of geographical area can be covered in a survey. The questionnaire will be sent to the respondent who can completethem at their own convenient. Comparing these various methods, I adopt both personal andelectronic questionnaire because of the time factor and can ensure 100% response.
3.5.3	Demographical Information
This refers to the methods that will be used to measure the dimensions and dynamics of populationsor the year of existence of the construction firms.The questionnaire was prepared in 4 sections with regards to respondents. Section A containspersonal information about the respondents, while section B, C, and D contain general informationwhich reflects the objective of this project.
3.5.4	Research Instrument
Measurement scale is a tools or mechanism by which an individual is distinguishing as diver fromone and other on the variable of interest to our studies. The assignment of numbers and qualitative attribute to object event or to the characteristics of object is known as research measurement. 
The types of scale use for data collection in research work here. Nominal, Interval and Ratio scale.
i. Nominal scale is one that allows research to assign subject to certain categories or groups.
ii. Ordinal scale is another scale that is use for some meaningful variables for which the categories are to be order according to some preferences.
iii. Interval scale allow us to perform certain arithmetic operation on the data obtain (collected) from the respondents.
iv. Ratio scale used to measure the magnitude of the difference between point on the scale and also taps the proportions in the differences with unique zero origin.
Nominal and Interval scale is adopted for this research problem. Nominal scale is use for the section A of the Questionnaire while Interval scale is use for the section B, C and D of the questionnaire.
3.6	DATA ANALYSIS
This research work is carried out by the use of ranking method. RII will be used to test for the factors causing waste in Nigeria construction industry and also, RII will be used to assess the effects of these variables on project success in Nigeria construction industry, RII will be used to determine the ways of reducing waste using Lean Construction principle in Nigeria construction industry and correlation will used to determine which contractor’s improvement is most effective. The Statistical Package for Social Sciences (SPSS) was used to carry out the analysis, ranking methods that were used to achieve the stated objectives.
Relative Importance Index (RII) is written as
𝑅𝐼𝐼 = ∑ 𝑤
𝐴𝑁 =
Where;
RII = Relative Importance Index,
A = highest weight,
N = total number of respondents,
n5 = Number of respondents for “Very Important”
n4 = Number of respondents for “Important”
n3 = Number of respondents for “Neutral”
n2 = Number of respondents for “Low Important”
n1 = Number of respondents for “Not Important” for part B
5n5 + 4n4 + 3n3 +2n2 + 1n1
5N
n5 = Number of respondents for “Very Significant”
n4 = Number of respondents for “Significant”
n3 = Number of respondents for “Moderate Significant
n2 = Number of respondents for “Low Significant”
n1 = Number of respondents for “NotSignificant” for part C
n5 = Number of respondents for “Very Effective”
n4 = Number of respondents for “Effective”
n3 = Number of respondents for “Moderate Effective”
n2 = Number of respondents for “Low Effective”
n1 = Number of respondents for “Not Very Effective” for part D
Source: Aibinu and Jagboro, (2002)











CHAPTER FOUR
4.0	DATA PRESENTATION, ANALYSIS AND DISCUSSION RESULTS
INTRODUCTION
This chapter presents the analysis and the result of the data obtained for the purpose ofthe study in accordance with the objectives of the study. The research questions statedearlier were tested using appropriate statistical tool and techniques.
4.1	QUESTIONNAIRES ADMINISTERED AND RETRIEVED
This presents information about number of questionnaires administered for the study. A total of 90 questionnaires were administered to contracting and consulting Firms. The highest numbers of questionnaires were distributed to different professionals within the study area and a greatest proportion of valid questionnaires were also retrieved from them. After eliminating all the invalid questionnaires by adopting purposive sampling techniques, a total of 78 valid questionnaires representing a return rate of 86.0% of the distributed questionnaires were found suitable and considered sufficient for the study which were subsequently analyzed.
Table 4.1: Distribution of Questionnaires Administered and Retrieved
	Distribution of Questionnaires
Administered and Retrieved
	Frequency 
	Percentage (%)

	Questionnaires Administered 
	90
	100.0

	Questionnaires Retrieved 
	78
	86.00

	Questionnaires not Retrieved 
	12
	14.00


Source: Field survey (2025)




Figure 4.1: A chart showing the questionnaire administered and retrieved
4.2 DEMOGRAPHIC INFORMATION OF RESPONDENTS
Table 4.2: Designation of respondents
The structured questionnaire administered to professionals involved in the research were shown in the chart below.
	Designation ofrespondents
	Frequency
	Percentage%
	Cumulative Percentage (%)

	Client
	9
	11.57
	11.57

	Architect
	15
	19.28
	30.85

	Quantity Surveyor
	27
	34.70
	65.55

	Contractor
	20
	25.7
	91.25

	Civil Engineer 
	7
	9.00
	100.0

	Total
	78
	100.0
	


Source: Researcher’s own field survey (2025).


Figure 4.2: A chart showing the designation of respondents
The table and figure 4.2 above represent the designation of respondents: The result showsthat 9% of the respondents are clients, 19% of the respondents are Architect, 35%of the respondents are Quantity Surveyors, 25% of the respondents are Contractors and 12% of the respondents are Civil Engineers. The result shows that the respondent thathas the highest percentage are Quantity Surveyor and Contractors 
Table 4.3: Professional Experience
	Professional Experience
	Frequency
	Percentage%
	Cumulative Percentage (%)

	1 – 5years 
	25
	32.13
	32.13

	6 – 10years 
	24
	30.84
	62.97

	11 – 15years 
	16
	20.56
	83.53

	16 – 20years 
	13
	16.71
	100.0

	Total
	78
	100.0
	


Source: Researcher’s own field survey (2025).

Figure 4.3: Chart Showing the Professional Experience
the table and figure 4.3 above represent the years of professional experience ofrespondents: The result indicates that 32% of the respondents have been in practicesbetween 1 –5years, 31% of the respondents have been in practices between 6 – 10years,20% of the respondents have been in practices between 11 – 15years and 17% of therespondents have been in practices between 16 – 20years. Having 32% of therespondents been in practice for less than 10years indicates the mostof the respondents. Have massive experience in their area of discipline








Table 4.4: Educational qualification
	Educational qualification
	Frequency
	Percentage%
	Cumulative Percentage (%)

	HND
	25
	32.13
	32.13

	B.Tech
	17
	21.85
	53.98

	B.Sc
	15
	19.28
	73.26

	PGD
	12
	15.42
	88.68

	M.Sc
	9
	11.60
	100.0

	Total
	78
	100.0
	


Source: Researcher’s own field survey (2025).

Figure 4.4: Chart Showing Educational Qualification of Respondents
The table and figure 4.4 above represent the educational qualification of the respondents: The result indicates that 32.1% of the respondents having Higher National Diploma (HND), 21.8% of the respondents having Bachelor of Technology (B.Tech), 19.2% of the respondents having Bachelor of Science (B.Sc), 15.4% of the respondents having Postgraduate Diploma (PGD) and 11.60% ofthe respondents having Master’s Degree (M.Sc). The result indicates that the majority of the respondents are qualified with Higher National Diploma (HND).
Table 4.5: Professional qualification 
	Professional qualification 
	Frequency
	Percentage%
	Cumulative Percentage (%)

	MNIQS 
	28
	35.98
	35.98

	MNIOB
	22
	28.27
	64.25

	MNSE
	16
	20.56
	84.81

	MNIA
	12
	13.285
	100.0

	Total
	78
	100.0
	


Source: Researcher’s own field survey (2025).
[bookmark: _Hlk203673698]
Figure 4.2: Chart Showing the Professional qualification 
The table and figure 4.5 above represent the professional qualification of respondents: The result shows that 13% of the respondents are MNIA, 35.98% of the respondents are MNIQS, 28.2% of the respondents are MNIOB and 20.5% of the respondents are MNSE.The result shows that the respondent that has the highest percentage are MNIQS.
Table 4.6: Type of Organization
	Type of Organization
	Frequency
	Percentage%
	Cumulative Percentage (%)

	Contracting 
	58
	46.285
	57.7

	Consulting
	42
	34.285
	42.30

	Total
	100
	100.0
	


Source: Researcher’s own field survey (2025).

Figure 4.6: Chart Showing Type of Organization
The table and figure 4.6 above represent the type of Organization of the respondents: The result indicates that 45% of the respondents are contracting organizations, 33% of the respondents are consulting organizations.
Table 4.3: Objective One – Factors Causing Waste in Nigeria Construction Industry
Table 4.7: RII Ranking of Factors Causing Waste in Nigeria Construction Industry
	S/n
	FACTORS CAUSING WASTE
	TOTAL
	RII
	RANK

	1
	Design
	396
	0.0909
	1st

	2
	Procurement
	432
	0.0833
	2nd

	3
	Material Handling
	468
	0.0769
	3rd

	4
	Demolition Works
	468
	0.0769
	3rd

	5
	Planning and Scheduling Deficiencies
	504
	0.0760
	5th

	6
	Labour Shortage
	489
	0.0735
	6th

	7
	Design changes and Rework
	468
	0.0728
	7th

	8
	Slow Decision Making
	477
	0.0714
	8th

	9
	Delay in Work Approval
	540
	0.0666
	9th

	10
	Waiting for Information
	576
	0.0625
	10th

	11
	Lack of Planning and Communication
	612
	0.0588
	11th

	12
	Delay in Inspection and Testing of Work
	684
	0.0526
	12th

	13
	Deficiencies in Organization
	288
	0.125
	13th

	14
	Weather
	720
	0.050
	14th

	15
	Mistake During Constructions
	360
	0.010
	15th


Source: Researcher’s analysis (2025).
[bookmark: _Hlk203947102]The one objective of the study is to assess the Factors Causing Waste in Nigeria Construction Industryusing some selected criteria on a Relative Important Index was used. From the table 4.7 above the result of RII , the first two ranked were observed to be: Design   with RII of 0.0909 while Procurement was ranked second with a mean score of 0.0833, Material Handlingwas ranked third with RII of  0.0769, Construction/Renovationwas ranked fourth  with RII of  0.01, Material Handlingand Demolition Workswas ranked third with RII of  0.0769, Planning and Scheduling Deficiencieswas ranked fifth with RII of 0.0760, Labour Shortagewas ranked sixth with RII of 0.0735, Design changes and Reworkwas ranked seventh with RII of 0.0728,Slow Decision Makingwas ranked eighth with RII of 0.0714, Delay in Work Approvalwas ranked ninth with RII of 0.0666, Waiting for Informationwas ranked tenth with RII of 0.0625, Lack of Planning and Communicationwas ranked eleventh with RII of 0.0588, Delay in Inspection and Testing of Work was ranked twelfth with RII of 0.0526,  Deficiencies in Organization was ranked thirth  with RII of0.125,  Weather  was ranked fourteen with RII of 0.050, Mistake During Constructions was ranked fifteenth with RII of0.010.
Table 4.4: Objective Two – Effects of Variables on Project Success in Nigeria Construction Industry.
Table 4.8: RII Ranking of Effects of Variables on Project Success in Nigeria Construction Industry.
	S/n
	EFFECTS OF VARIABLES ON PROJECT SUCCESS
	TOTAL
	RII
	RANK

	1
	Efficient Labour on Site
	612 
	0.0833
	1st

	2
	Getting Retention on Time
	603
	0.8110
	2nd

	3
	Good Interpersonal and Project Management Skill
	468
	0.0769  
	3rd

	4
	Effective Management of Resources
	489
	0.0735
	4th

	5
	Good Record Keeping
	576
	0.0625
	5th

	6
	MotivationofStaff
	420
	0.0588
	6th

	7
	Qualityof ManagementDuring Design
	288
	0.125
	7th


Source: Researcher’s analysis (2025).
[bookmark: _Hlk203947153][bookmark: _Hlk203947196]The second objective of the study is to assess the Effects of These Variables on Project Success in Nigeria Construction Industry using some selected criteria on a Relative Important Index was used. From the table 4.8 above the result of RII shows that prompt, Efficient Labour on Sitewas ranked first with RII of  0.833,  the second ranked was observed to be: Getting Retention on Timewith RII of 0.8110, while Good Interpersonal and Project Management Skillwas ranked third with RII of 0.0769, Effective Management of Resourceswas ranked fourthwith RII of  0.0735, Good Record Keepingwas ranked fifth with RII of  0.0625, MotivationofStaffwas ranked sixth with RII of  0.0588 and Qualityof ManagementDuring Designwas ranked seventh with RII of  0.125.
Table 4.5: Objective Three – Reducing Waste Using Lean Construction Principle in Nigeria Construction Industry.
Table 4.9: RII Ranking of Reducing Waste Using Lean Construction Principle in Nigeria Construction Industry.
	S/n
	Reducing Waste Using Lean Construction
	SUM
	RII
	Rank

	1
	Use of Quality of Materials at Initial Stage
	396
	0.0909
	1st

	2
	Control of Construction Waste 
	468
	0.0769
	2nd

	3
	Material Waste Minimization Measures 
	504
	0.0714
	3rd

	4
	Waste Minimization & Recycling Aim
	540
	0.0666
	4th

	5
	Waste Minimization Strategies 
	576
	0.0625
	5th

	6
	Adopt Recycling Technology to Recycle Waste Materials Left-Over on Site
	612
	0.0588
	6th

	7
	Adopt Emerging Technology Product
	684
	0.0526
	7th

	8
	Use Recent Plants and Machinery
	684
	0.0526
	7th

	9
	Appropriate Waste Management on Site
	288
	0.125
	9th

	10
	Accurate Measurement of The Size and Quantity of Material on Site
	720
	0.050
	10th

	11
	Logistics Management
	360
	0.010
	11th


Source: Researcher’s analysis (2025).
[bookmark: _Hlk203947253][bookmark: _Hlk203947289]The third objective of the study is to assess the Reducing Waste Using Lean Construction using some selected criteria on a Relative Important Index was used. From the table 4.9 above the result of RII, the first two ranked were observed to be: Use of Quality of Materials at Initial Stagewith RII of 0.0909,Control of Construction Waste was ranked second with RII of 0.0769, Material Waste Minimization Measures was ranked third  with RII of  0.0714, Waste Minimization &Recycling Aimwas ranked fourth with RII of 0.0666, Waste Minimization Strategies was ranked fifth with RII of 0.0625, Adopt Recycling Technology to Recycle Waste Materials Left-Over on Sitewas ranked sixth with RII of 0.0588,Adopt Emerging Technology Product and Use Recent Plants and Machinery was ranked seventh with RII of 0.0526, Appropriate Waste Management on Site  was ranked ninth with RII of 0.125, Accurate Measurement of The Size and Quantity of Material on Site was ranked tenth with RII of 0.050 and Logistics Management was ranked eleventh with RII of 0.010.
4.3	Discussion of Findings
Objective One – Factors Causing Waste in Nigeria Construction Industry
[bookmark: _Hlk203947070]This research work Relative Important Index was used, From the table 4.7 above the result of RII, the first two ranked were observed to be: Designwith RII of 0.0909 while Procurement was ranked second with a mean score of 0.0833, Material Handling was ranked third with RII of  0.0769, Construction/Renovationwas ranked fourth  with RII of  0.01, Material Handling and Demolition Works was ranked third with RII of  0.0769, Planning and Scheduling Deficiencies was ranked fifth with RII of 0.0760, Labour Shortage was ranked sixth with RII of 0.0735, Design changes and Rework was ranked seventh with RII of 0.0728, Slow Decision Making was ranked eighth with RII of 0.0714, Delay in Work Approval was ranked ninth with RII of 0.0666, Waiting for Information  was ranked tenth with RII of 0.0625, Lack of Planning and Communication was ranked eleventh with RII of 0.0588, Delay in Inspection and Testing of Work  was ranked twelfth with RII of 0.0526,  Deficiencies in Organization was ranked thirth  with RII of0.125,  Weather  was ranked fourteen with RII of 0.050, Mistake During Constructions was ranked fifteenth with RII of0.010.
Objective Two – Effects of Variables on Project Success in Nigeria Construction Industry
On a Relative Important Index was used. From the table 4.8 above the result of RII shows that prompt, Efficient Labour on Sitewas ranked first with RII of  0.833,  the second ranked was observed to be: Getting Retention on Timewith RII of 0.8110, while Good Interpersonal and Project Management Skill was ranked third with RII of 0.0769, Effective Management of Resources was ranked fourthwith RII of  0.0735, Good Record Keeping was ranked fifth with RII of  0.0625, MotivationofStaffwas ranked sixth with RII of  0.0588 and Qualityof ManagementDuring Designwas ranked seventh with RII of  0.125.
Objective Three – Reducing Waste Using Lean Construction Principle in Nigeria Construction Industry
Using some selected criteria on a Relative Important Index was used. From the table 4.9 above the result of RII, From the table 4.9 above the result of RII, the first two ranked were observed to be: Use of Quality of Materials at Initial Stagewith RII of 0.0909, Control of Construction Waste was ranked second with RII of 0.0769, Material Waste Minimization Measures was ranked third  with RII of  0.0714, Waste Minimization & Recycling Aim was ranked fourth with RII of 0.0666, Waste Minimization Strategies was ranked fifth with  RII of 0.0625, Adopt Recycling Technology to Recycle Waste Materials Left-Over on Site was ranked sixth with RII of 0.0588,Adopt Emerging Technology Product and Use Recent Plants and Machinery was ranked seventh with RII of 0.0526, Appropriate Waste Management on Site  was ranked ninth with RII of 0.125, Accurate Measurement of The Size and Quantity of Material on Site was ranked tenth with RII of 0.050 and Logistics Management was ranked eleventh with RII of 0.010.





















CHAPTER FIVE
CONCLUSION AND RECOMMENDATION
5.0	INTRODUCTION
This chapter is aimed at giving the summary, conclusion and recommendations of the study.
5.1	CONCLUSION
This research is carried out to address the key issues which are the three major targets of the research work. For the purpose of this work, several published journals were reviewed both within and outside the country in order to gain insight of the investigate the application of Lean production Construction in Nigerian construction industry, conclusion drawn are:
Objective One – Factors Causing Waste in Nigeria Construction Industry
On this research work Relative Important Index was usedDesign; Procurement; Material Handling; Construction/Renovation; Demolition Works; Planning and Scheduling Deficiencies; Labour Shortage; Design changes and Rework; Slow Decision Making; Delay in Work Approval; Waiting for Information; Lack of Planning and Communication; Delay in Inspection and Testing of Work; Deficiencies in Organization; Weather; Mistake During Constructions
Objective Two – Effects of Variables on Project Success in Nigeria Construction Industry
The research shows that Effects of Variables on Project Success in Nigeria Construction Industry Efficient Labour on Site; Getting Retention on Time; Good Interpersonal and Project Management Skill; Effective Management of Resources; Good Record Keeping; MotivationofStaff; Qualityof ManagementDuring Design
Objective Three – Reducing Waste Using Lean Construction Principle in Nigeria Construction Industry
The research work revealed that prompt Reducing Waste Using Lean Construction Principle in Nigeria Construction Industry, Use of Quality of Materials at Initial Stage Control of Construction Waste ; Material Waste Minimization Measures ; Waste Minimization & Recycling Aim; Waste Minimization Strategies ; Adopt Recycling Technology to Recycle Waste Materials Left-Over on Site; Adopt Emerging Technology Product; Use Recent Plants and Machinery; Appropriate Waste Management on Site; Accurate Measurement of The Size and Quantity of Material on Site ; Logistics Management
Construction waste management is required for a country to develop in a sustainable manner. It helps to address issues related to environment, social and economy. Once the causes of waste generation are identified, it can either be avoided or minimized to benefit the globe for better future. This study has identified significant factors contributing to waste in construction projects. By identifying the significant factors in construction process, construction players are able to notice the best ways to apply new practice for reducing material waste and cost in any project.
From the study the factors that contribute to materials that are minimum wasted are identified. Also, there is a need to concentrate even on materials that are least wasted as any small improvement in reduction of waste generated adds to the advantage in improving the overall efficiency of the project and enhance the construction industries performance with cost saving benefits. It is very important to focus on the waste management plan. Changes in specifications also contribute to material wastage. It is important for the site manager to focus on material minimization strategies. This improvement in waste management plan not only minimizes the material waste but also improves the profitability and decreases the cost overrun. Based on the results and findings of the paper the following recommendations are made to reduce the construction waste generation in any construction projects.
5.2	RECOMMENDATION
Finally, it is recommended that in the planning stage of any construction project, larger efforts should be exerted on the planning preparation, scheduling and cost evaluation to reduce the risk of waste and cost of the project implementation. Similarly, during the construction stage of projects careful organization and management processes should be applied to fulfill the requirements of the projects’ plans.
1. Training and Education: Provide training and education to construction professionals on lean production principles and practices to enhance their understanding and application.
2. Industry Collaboration: Encourage collaboration between construction companies, research institutions, and professional bodies to promote lean production adoption and sharing of best practices.
3. Standardization: Develop standardized lean production protocols for the Nigerian construction industry to ensure consistency and facilitate implementation.
4. Pilot Projects: Conduct pilot projects to demonstrate the effectiveness of lean production in reducing waste and improving efficiency in Nigerian construction projects.
5. Government Support: Encourage government support and incentives for construction companies that adopt lean production practices, such as tax breaks or subsidies for training and implementation.
6. Cultural Shift: Foster a cultural shift towards a lean production mindset, emphasizing continuous improvement, waste reduction, and value creation.
7. Technology Integration: Leverage technology, such as Building Information Modelling (BIM), to support lean production practices and enhance efficiency.
8. Monitoring and Evaluation: Establish a system for monitoring and evaluating the effectiveness of lean production practices in Nigerian construction projects.
5.3	AREA FOR FURTHER STUDY
This research is opened to further research and it is advised that for further research, the participants in the construction industry should be more aware of investigate the application of lean production as a means of waste reduction in Nigerian construction industryand especially in the area of civil
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APPENDIX I
QUESTIONNAIRE

Department of Quantity Surveying,
School of Environmental Studies,
Kwara State Polytechnic, Ilorin.
P.M.B. 1375, Ilorin,
Kwara State, Nigeria.
Dear Sir,		
APPLICATION OF LEAN PRODUCTION AS A MEANS OF WASTE REDUCTION IN NIGERIAN CONSTRUCTION INDUSTRY
I am a Higher National Diploma student in the department of Quantity Surveying, KwaraState Polytechnic, Ilorin, undertaking research on the above-mentioned topic. The following questions served to collect necessary data to complete the study on the above-mentioned topic as part of the requirements for the award of Higher National Diploma (HND) Quantity Surveying. 
All information given by the respond shall be purely for academic purpose and only thus treated with the confidentiality it deserves.
Thanks, your prompt attention and cooperation.
Yours faithfully,
Kajola Sammiat Ayomiposi



APPENDIX II
SECTION A: DEMOGRAPHIC INFORMATION 
Please, tick (		 ) your answer accordingly and as appropriate.
1. Designation of respondents: 
(a) Client (      ) (b) Architect (   ) (c) Quantity Surveyor ( 	) (d) Contractor (    )
 (e) Civil Engineer (    ) 
2. Kindly indicate your years of professional experience (a) 1 – 5years (	   )   (b) 6 – 10years 	(      )     (c) 11 – 15years (	  ) (d) 16 – 20years (	    ) (e) 20 years and above (	       )
3. Educational qualification of the respondents:  (a) HND (	   )(b) B.TECH () (c) B.Sc	(       ) 	(d) PGD (    )     (e)M.Sc (      	)	(f) PhD   (	       )
4. Professional qualification of respondents: (a) MNIQS (	   ) (b) MNIOB ( ) (c) MNSE (		) (e) MNIA (	  ) 
5. Type of Organization
(a) Contracting (	) (b) Consulting(	)












SECTION B:IDENTIFICATION OF THE FACTORS CAUSING WASTE IN NIGERIA CONSTRUCTION INDUSTRY.
Below are identification of the factors causing waste in Nigeria construction industryKindly rank the level of important for the following factors causing waste in Nigeria construction industry using Likert scale of 1 – 5indicated below.
5 = Very Important (VI), 4 = Important (I), 3 = Moderate Important (MI), 2 = Low Important (LI), 1 = Not Important (NVI).
	[bookmark: _Hlk202998185]SN
	Factors causing waste in Nigeria construction industry
	5
Very Important
	4
Important
	3
Neutral
	2
Low Important
	1
Not Very Important

	1. 
	Design
	
	
	
	
	

	2
	Procurement
	
	
	
	
	

	3
	Material Handling
	
	
	
	
	

	4
	Construction/Renovation
	
	
	
	
	

	5
	Demolition Works
	
	
	
	
	

	6
	Planning and Scheduling Deficiencies
	
	
	
	
	

	7
	Labour Shortage
	
	
	
	
	

	8
	Design changes and Rework
	
	
	
	
	

	9
	Slow Decision Making
	
	
	
	
	

	10
	Delay in Work Approval
	
	
	
	
	

	11
	Waiting for Information
	
	
	
	
	

	12
	Lack of Planning and Communication
	
	
	
	
	

	13
	Delay in Inspection and Testing of Work
	
	
	
	
	

	14
	Deficiencies in Organization
	
	
	
	
	

	15
	Weather

	
	
	
	
	

	16
	Mistake During Constructions

	
	
	
	
	



SECTION C: ASSESSING THE EFFECTS OF THESE VARIABLES ON PROJECT SUCCESS IN NIGERIA CONSTRUCTION INDUSTRY.
Below are the effects of variables on project success in Nigeria construction industry.
Kindly tick the level as appropriate to your organization of effects of these variables on project success in Nigeria construction industry using the Likert scale of 5of maturity indicated below.
5 = Very Significant (VS), 4 = Significant (S), 3 = Moderate Significant (MS), 2 = Low Significant (LS), 1 = Not Significant (NVS).
	SN
	Effects of variables on project success in Nigeria construction industry
	5
Very Significant
	4
Significant
	3
Moderate Significant
	2
Low
Significant
	1
Not Significant

	1. 
	Efficient Labour on Site
	
	
	
	
	

	2.
	Getting Retention on Time
	
	
	
	
	

	3
	Good Interpersonal and Project Management Skill
	
	
	
	
	

	4
	Effective Management of Resources
	
	
	
	
	

	5
	Good Record Keeping
	
	
	
	
	

	6
	Motivation of Staff
	
	
	
	
	

	7
	Quality of Management During Design
	
	
	
	
	



SECTION D: DETERMINING THE WAYS OF REDUCING WASTE USING LEAN CONSTRUCTION PRINCIPLE IN NIGERIA CONSTRUCTION INDUSTRY. 
Kindly rank the ways of reducing waste using lean construction principle in Nigeria construction industry using Likert scale of 5 = Very Effective (VE), 4 = Effective (E), 3 = Moderate Effective (ME), 2 = Low Effective (LE), 1 = Not Very Effective (NVE)
	S/N
	Reducing waste using lean construction principle in Nigeria construction industry
	5
Very Effective
	4
Effective
	3
Moderate Effective
	2
Low Effective
	1
Not Very Effective

	1. 
	Use of Quality of Materials at Initial Stage
	
	
	
	
	

	2. 
	Control of Construction Waste 
	
	
	
	
	

	3. 
	Material Waste Minimization Measures 
	
	
	
	
	

	4. 
	Waste Minimization & Recycling Aim
	
	
	
	
	

	5. 
	Waste Minimization Strategies 
	
	
	
	
	

	6. 
	Adopt Recycling Technology to Recycle Waste Materials Left-Over on Site
	
	
	
	
	

	7. 
	Adopt Emerging Technology Product
	
	
	
	
	

	8. 
	Use Recent Plants and Machinery
	
	
	
	
	

	9. 
	Appropriate Waste Management on Site
	
	
	
	
	

	10. 
	Accurate Measurement of The Size and Quantity of Material on Site
	
	
	
	
	

	11. 
	Logistics Management
	
	
	
	
	




Distribution of Questionnaires Administered and Retrieved
Frequency	90
78
12

Questionnaires Administered	Questionnaires Retrieved	Questionnaires Not Retrieved	89	78	12	Percentage (%)	86
14

Questionnaires Administered	Questionnaires Retrieved	Questionnaires Not Retrieved	100	86	14	Frequency

Percentage



Designation of Respondents
Column1	
CLIENT	QUANTITY SURVEYING	ARCHITECT	CONTRACTOR	CIVIL ENGINEER	11.57	34.700000000000003	19.279999999999987	25	9	

Professional Experience
percentage	
1-5 years	6-10 years	11-15 years	16- 20 yers	32.130000000000003	30.84	20.56	16.71	

Educational Qualification of Respondents
Frequency	
HND	B.Tech	B.Sc	PGD	M.Sc	25	17	15	12	9	Percentage (%)	
HND	B.Tech	B.Sc	PGD	M.Sc	32	21.8	19.2	15.4	11.6	


Professional qualification 
percentage	 MNIQS;
36%
 MNIOB; 
21%
 MNSE; 
21%
 MNIA; 
13%

MNIQS	MNIOB	MNSE	MNIA	35.9	28.27	20.5	13.28	

Types of Organization
Frequency	57%
43%

Contracting	Consulting	45	33	
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