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[bookmark: _Toc203551461]ABSTRACT
This study investigates the impact of Quantity Surveyors (QS) on the implementation of Building Information Modelling (BIM) in Nigeria's construction industry. It highlights the significant transformation in construction practices driven by advanced technologies like BIM, which facilitate improved collaboration, accuracy in cost estimation, and project management. Despite the growing recognition of BIM's benefits, challenges such as inadequate awareness, skill gaps, and lack of regulatory support impede its adoption. The research employs a mixed-methods approach, combining qualitative and quantitative data from 100 QS professionals to assess their roles and the current state of BIM implementation. Findings indicate a high familiarity with BIM among professionals, but systemic barriers remain. Recommendations include establishing a national BIM policy, integrating BIM into educational curricula, and enhancing professional development for QSs to leverage BIM effectively.
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[bookmark: _Toc203551463]INTRODUCTION
[bookmark: _Toc203551464]1.1 Background of the Study
The construction has undergone significant transformation in recent years, driven by advance technology, changes in regulations, and shifting client demands. one of the most notable developments is the increasing adoption of Building Information Modelling [BIM].
Building information modelling is an innovative new design to building, construction, and management in construction phase of the building lifecycle, building information modelling make available concurrent information on building quality, schedule, and cost. completing a construction project within these three important parameters such as time, cost and quality are criteria success for a project. (Ganiyu, 2016), "BIM interoperability and information standardization", paper presented at a 3-Day workshop/Annal general meeting of the Nigerian institute of quantity surveyors, port-Harcourt, November 8-12. BIM is the digital representation of the physical and functional characteristics of a building, enabling architects, engineers, contractors, and owners to collaborate and make informed decisions throughout the project lifecycle. (Olatunji et al2017).
The International Network for SMEs defines technology as a human innovation in action that involves the generation of knowledge and processes to develop systems that solve problems and extend human capabilities. Across the world new technology is developed daily which is transforming and revolutionizing all from the basic to the intricate functions of life. The construction industry is no exception. Enough projects are being developed by consultant to allow BIM to move in to the building phase (Autodesk, 2014).
Over the years the need for more cost effective, better quality and environmentally friendlier construction has grown, these factors are the main influences on the development of technology in the construction industry.
Building Information Modelling (BIM) Application is one of the technologies that have been creating a buzz in the construction industry over the last few years. "As defined by the National Institute of Building Sciences: A Building Information Model Application, or BIM, utilises cutting edge digital technology to establish a coa computable representation of all the physical and functional characteristics of a facility and its related project/life-cycle information, and is intended to be a repository of information for the facility owner/operator
 to use and maintain throughout the life-cycle of a facility, means of construction can be display in 4-dimension for an increased understanding of construction sequencing by the contractor on site. Any and all questions can then be answered immediately and virtually from any location (Mosca, 2016).
Ashcraft, 2014 With new technology however, there always comes a list of benefits as well as a certain degree of risk or concern. BIM promises to save time and money, and bring collaboration not just between designers but between the whole professional team as well as the contractor.
[bookmark: _Toc203551465]1.2 Statement of Research Problems
Despite the growing recognition of BIM's benefits, there is a lack of research on the impact of quantity surveyors in roles on BIM implementation. Quantity surveyors play a crucial role in the construction process, responsible for ensuring that project are completed on time, within budget, and to required quality standards. However, the shift to BIM has raised questions about the future role of quantity surveyors and their ability to adapt to new technologies and workflows.
As technology evolves, we are forced to evolve with it or run the risk of being left behind. The traditional way of utilising the services of a quantity surveyors has largely been at the stage of costing a design, and the production of procurement and construction documentation With the development of technology like BIM, the responsibilities of professionals are starting to shift. BIM includes a series of cost management functions that could change the processes of cost management of construction projects. This forces the quantity surveyor to focus more on different parts of the cost management process, than what would have previously been improved. Not only will BIM influence the cost management functions and responsibilities of the quantity surveyors, but also the technology and types of software that are currently used in quantity surveying offices.
[bookmark: _Toc203551466]1.3 Research Questions
This study seeks to provide an answer the following research question:
1. What is the current level of BIM adoption in the construction industry?
2. Where are the key roles and responsibilities of quantity surveyors in BIM implementation?


3.	How do quantity surveyors develop BIM impact on project outcomes?
[bookmark: _Toc203551467]1.4 Aim and Objectives of the Study
[bookmark: _Toc203551468]1.4.2 Aim
This study aims to investigate the impact of quantity surveyors' roles in BIM implementation on building project in Nigeria.
[bookmark: _Toc203551469]1.4.1 Objectives of the Study
In order to achieve the aim of study, the following objectives were formulated:
1. To examine the current state of BIM adoption in the building industry.
2. To assess the role of quantity surveyors in BIM implementation.
3. To assess the influence of BIM time estimation on completion of building projects.
[bookmark: _Toc203551470]1.5 Justification of the Study
This study contributes to the body of knowledge on BIM and providing insights for construction professionals, researchers, and policymakers. The findings of this study will help to inform the construction stakeholders about the development of BIM implementation strategies, use for quantity surveying practices, and also assist in formulate construction industry policies.
As the world is transforming and developing at a very quick pace, while facing tough economic challenges, needs for quicker, more cost effective and higher quality methods and practices are increasing. BIM promises these advantages to members of the construction industry, and has given a competitive advantage to those who have been utilising it. BIM has been used on several significant international projects such as the Freedom Tower in New York City, the Bart's and The London Hospital project and the Eureka Tower in Melbourne (Howell and Batcheler, 2005). BIM seems to be a fast adopted trend in first world countries, and the South African construction industry will need to shift their perceptions in order to keep up. The incorporation of BIM however, leaves a distortion of professional responsibilities and list of changes in order to adjust to these systems.
South African construction industry, regarding the value that BIM will add to the construction industry as well as the shift in methods and responsibilities that will be caused in the construction industry when BIM is fully incorporated.

[bookmark: _Toc203551471]1.6	Scope and Limitation of the Study
This research investigates the impact of quantity surveyors on building information modeling in Kwara state. It examines the current condition of building information modeling in buildings aspect, evaluating their effectiveness and obstacle that hinder the implementation of durable construction methods.
Kwara state was selected for this research due to the poor awareness and usage of building information modeling in thebuilding industries. The quantity surveyors will involve keystakeholder working in construction firm, building contractors and site engineers in kwarastate.
The research will be limited to Kwara state due to some otherfactors like time and financial constraints and the assessment will be based on building excluding engineering projects.
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[bookmark: _Toc203551473]LITERATURE REVIEW
[bookmark: _Toc203551474]2.1	Introduction
Building Information Modelling (BIM) is one of the most promising developments in the architecture, engineering and construction (AEC) industries. Although the concepts, approaches and methodologies that we now identify as BIM can be dated back nearly thirty years, it is first now that BIM is beginning to change the way we plan, design and construct buildings and other infrastructure.
Therefore, the title, objectives and sub-objectives will form the bases of literature review.
[bookmark: _Toc203551475]2.2	Concept and Evolution of Building Information Modelling (BIM). 
Building Information Modelling (BIM) has emerged as a transformative approach in the architecture, engineering, and construction (AEC) industry. It integrates various tools, technologies, and processes to generate and manage digital representations of physical and functional characteristics of places. This literature review examines the concept of BIM, its benefits, challenges, and its role in enhancing project delivery. BIM is defined as a digital representation of physical and functional characteristics of a facility, serving as a shared knowledge resource for information about a facility, forming a reliable basis for decisions during its lifecycle from inception onward (National Institute of Building Sciences, 2007).
The concept of BIM dates back to the 1970s but gained significant traction in the 2000s with advancements in computing power and software capabilities. The evolution of BIM can be traced through several stages. BIM Level 0 involves basic 2D, CAD (Computer-Aided Design) drawings; BIM Level 1 encompasses managed CAD in 2D or 3D format; BIM Level 2 introduces collaborative working in 3D, but created in separate discipline models; and BIM Level 3 represents fully integrated, interoperable BIM, where a single shared model is utilized.
[bookmark: _Toc203551476]2.3	Benefits of BIM.
BIM offers numerous benefits, including improved collaboration and communication, enhanced visualization, increased efficiency and productivity, cost and time savings, and improved facility management. By using a shared model, stakeholders can collaborate more effectively, reducing misunderstandings and errors (Eastman et al., 2011). BIM allows for 
better visualization of the project through 3D models, which can aid in identifying potential issues before they arise (Azhar, 2011). Furthermore, BIM reduces the time required for documentation and improves the accuracy of information, leading to more efficient project delivery (Hardin & McCool, 2015). By detecting conflicts early and streamlining the construction process, BIM can result in significant cost and time savings (Azhar et al., 2011). Post-construction, BIM provides a comprehensive database for facilityaiding in maintenance and operations (Teicholz, 2013).
[bookmark: _Toc203551477]2.4	 Challenges in BIM Adoption
	The current state of Building Information Modelling in Nigeria’s construction industry is faced with several challenges particularly among Small and Medium-sized Enterprises (SMEs). According to a study published in February 2024, the barriers to BIM adoption in Nigeriaconstruction SMEs are;
[bookmark: _Toc203551478]2.4.1 	Functionality and Compatibility
One of the major technical challenges in BIM adoption is functionality and compatibility issues among different software platforms. BIM tools like Autodesk Revit, Navisworks, ArchiCAD, and Tekla Structures are often developed by different vendors, and they may not always be fully compatible with each other. This results in interoperability problems, where data cannot be seamlessly exchanged across platforms without loss or distortion of information.
For Quantity Surveyors (QS), who rely on accurate digital models for cost estimation, quantity takeoff, and project evaluation, incompatible file formats or missing information can hinder the effectiveness of BIM. For example, if an architect uses a BIM tool that does not align with the QS’s cost management software, important quantity and material specifications may not import correctly, leading to delays or inaccurate cost calculations.
Furthermore, BIM software functionalities vary; not all BIM tools include built-in cost estimating features, making it harder for Quantity Surveyors to perform their duties unless they purchase additional plugins or tools, which may be expensive or hard to learn.
Despite its benefits, BIM adoption faces several challenges. High initial costs, interoperability issues, resistance to change, and a skill gap in the industry are notable barriers. The initial investment in BIM software and training can be substantial, deterring smaller firms from adoption (Gu & London, 2010). Different BIM software may not always integrate seamlessly, leading to interoperability challenges (Succar, 2009). The AEC industry is traditionally resistant to change, and the adoption of new technologies like BIM can face significant cultural and organizational barriers (Yan & Damian, 2008). Moreover, there is a notable skill gap in the industry, with a shortage of professionals proficient in BIM (Eadie et al., 2013). 
[bookmark: _Toc203551479]2.4.2 	Risk and Unavailability of BIM Resources
The risk associated with adopting new technologies and the scarcity of BIM resources are other significant barriers in Nigeria. Many firms, especially SMEs, are reluctant to invest in BIM due to the uncertainties involved in terms of return on investment, data security, and long-term sustainability.
Additionally, essential resources like high-performance computers, software licenses, technical manuals, and support infrastructure are often lacking or unaffordable for small firms. Quantity Surveyors in these firms face difficulty accessing and utilizing BIM due to insufficient hardware or software capabilities.
This situation increases the reliance on traditional 2D CAD drawings and manual quantity take-offs, which limits the QS’s ability to leverage BIM for cost simulation, clash detection, or lifecycle cost analysis, which are crucial BIM-supported QS roles.
The adoption of Building Information Modelling (BIM) has significantly influenced the service delivery of quantity surveyors, particularly in enhancing cost estimation and project management. BIM allows for the automation of quantity take-offs, reducing human errors and improving the accuracy of cost estimates. According to (Olatunji et al., 2020), BIM enhances the precision of cost-related information by integrating design and construction data into a single platform.
[bookmark: _Toc203551480]2.4.3 	Inadequate Awareness of BIM
In Nigeria, inadequate awareness and knowledge about BIM remains a major constraint. Many stakeholders in the construction industry, including Quantity Surveyors, project managers, and clients, either have limited knowledge of BIM or are unaware of its full potential and benefits.
This low level of awareness directly affects the role of the Quantity Surveyor, as BIM requires a shift from traditional methods to a more digital and collaborative process. A QS not aware of BIM will miss out on automated quantity takeoff, model-based cost estimation, and integrated project delivery systems, which can improve both speed and accuracy in their work.
Moreover, without awareness, there’s little or no demand from clients for BIM-based services, further reducing its uptake among professionals.
The Nigerian government has taken steps to promote the adoption of BIM in the construction industry like the Nigeria institute of building promote BIM in government construction project (2019-2020) by the construction of Lagos state university teaching hospital and it this project involved the construction of a 500-bed teaching hospital in lagos state Nigeria. BIM was used to design and construct the project
[bookmark: _Toc203551481]2.4.4	 Inadequate Client Demands
Client demand plays a pivotal role in driving technological adoption in the construction industry. However, in Nigeria, most clients—especially in the public and small private sectors—do not demand BIM in their project deliverables.
This lack of demand discourages firms from investing in BIM tools and training for staff, including Quantity Surveyors. Clients who are not educated on BIM benefits—such as lifecycle cost management, energy efficiency analysis, and real-time project tracking—see BIM as an unnecessary cost rather than an investment.
For Quantity Surveyors, this means fewer opportunities to apply their expertise within the BIM environment, limiting their ability to contribute to model-based cost planning, value engineering, and sustainability assessments.
BIM enhances project delivery through various mechanisms, including clash detection, simulation and analysis, lifecycle management, and lean construction. Identifying and resolving clashes in the design phase prevents costly rework during construction (Eastman et al., 2011). BIM allows for various simulations and analyses, such as energy performance, structural integrity, and lighting, enhancing the design quality (Azhar, 2011). BIM supports the entire lifecycle of a building, from design and construction to operation and maintenance, facilitating better decision-making (Teicholz, 2013). Additionally, BIM promotes lean construction principles by reducing waste and improving workflow efficiency (Dave et al., 2013). 

[bookmark: _Toc203551482]2.4.5 	Support
The lack of institutional, technical, and policy support is another major challenge in BIM adoption in Nigeria. Most professional bodies, universities, and government institutions have not fully embedded BIM into their training, policies, or operations.
This limited support means that even willing Quantity Surveyors and construction firms are left without access to BIM training centers, certification programs, legal frameworks, and industry standards to guide implementation. Unlike in countries like the UK and Singapore, where BIM mandates are backed by strong governmental policies, Nigeria’s regulatory framework is still evolving.
As a result, QS professionals receive little encouragement to develop BIM capabilities, leaving a gap in BIM-qualified quantity surveying services.
Some construction companies in Nigeria have already started to adopt BIM, particularly those involved in large-scale projects. For example, Dangote group has adopted BIM for some of its projects, one of it is Dangote refinery project (2016-2020) and it is one of the largest construction projects in Africa, with a total investment of $20 billion. The project involved the construction of a 650,000-barrel-per-day refinery, a 2.2 million-ton per-year petrochemical complex, and a 450-megawatt power plant. BIM was used to design and construct the project, which was completed in 2020. Federation of ministry of work and housing, Building information (BIM) unit (2020).

[bookmark: _Toc203551483]2.4.6 	Stakeholders’ Skill Gaps
The shortage of BIM-skilled professionals in Nigeria is a critical challenge. BIM is not just a software tool—it is a collaborative process that requires trained architects, engineers, project managers, and especially Quantity Surveyors, who can interpret and manipulate 3D models for cost and value analysis.
However, many QS practitioners have not received formal training in BIM during their education or professional development. This skill gap limits their ability to perform key BIM-related tasks such as 5D modeling (cost estimation), project scheduling (4D), clash detection, and lifecycle costing.
Moreover, the lack of multidisciplinary BIM training across all stakeholders in a project reduces the effectiveness of BIM collaboration. Even when a QS is trained, poor collaboration with untrained team members can still result in project inefficiencies.
	BIM adoption in Nigeria is still in its early stages, but there is a growing interest in technology among construction industry stakeholders. A survey conducted by the Nigerian institute of building found that only 20% of construction companies in Nigeria were using BIM, while about 60% were aware of the technology but had not yet adopted, building information modeling (BIM) survey report by (NIOB 2019).
[bookmark: _Toc203551484]2.5	Role of Quantity Surveyor in BIM Implementation.
Quantity surveyors play a significant role in Building Information Modelling (BIM) implementation, particularly in cost management and estimation. According to various studies and publications, some key roles of quantity surveyors in BIM implementation are model-based estimating QS can use the BIM model to extract quantities and estimate costs more accurately and efficiently (Eastman et al., 2011), Quantity extraction and taking off QS can extract quantities from the BIM model, reducing the need for manual take off and minimizing errors (Autodesk, 2019), cost planning and management QS can use BIM data to develop detailed cost plans and track costs throughout the project lifecycle (RICS, 2012), and clash detection QS can use the BIM to clashes between different building systems and identify potential construction issues, reducing the risk of costly changes during construction (Eastman et al., 2011).  
Similarly, (Keung and Shen 2022) highlighted that BIM's ability to generate real-time cost data supports better financial decision-making during project execution. (Yusuf et al.,2022) also noted that BIM streamlines the measurement of materials and resources, contributing to more efficient cost management practices. Despite these benefits, several challenges hinder the effective utilization of BIM in quantity surveying practices. One major obstacle is the lack of skilled professionals who can effectively operate BIM tools. (Keung and Shen 2022) found that many firms struggle to find personnel with adequate BIM knowledge, resulting in underutilization of the technology. 
Similarly, (Yusuf et al., 2022) observed that the steep learning curve associated with BIM software discourages firms from fully embracing its capabilities. Additionally, (RICS 2021) emphasized that insufficient training programs further exacerbate this issue, limiting the widespread adoption of BIM among quantity surveyors. BIM has also been perceived as a tool for improving collaboration among construction project stakeholders. By providing a shared digital model, BIM fosters better communication between architects, engineers, and quantity surveyors. (Olatunji et al., 2020) explained that this collaborative environment minimizes discrepancies in project information, leading to more cohesive project execution. (Keung and Shen 2022) supported this view, stating that BIM promotes real-time information sharing, which enhances project coordination. (Yusuf et al., 2022) further asserted that improved collaboration through BIM reduces delays caused by miscommunication and incomplete information. However, interoperability issues remain a significant challenge to BIM adoption in quantity surveying. Different BIM software platforms often struggle to communicate seamlessly, leading to data loss and inconsistencies. (Keung and Shen 2022) reported that software compatibility issues create difficulties in exchanging information between stakeholders.
 Similarly, (RICS 2021) identified that the lack of standardized data exchange protocols hinders effective BIM implementation. (Otasowieet al., 2023) noted that developing universal standards for BIM software would help mitigate these interoperability challenges. Financial considerations also influence quantity surveyors' perceptions of BIM. The costs associated with software acquisition, hardware upgrades, and staff training can be substantial. RICS 2021 found that small and medium-sized enterprises (SMEs) are particularly affected by these financial burdens. (Keung and Shen 2022) indicated that firms often weigh the initial costs against the perceived long-term benefits of BIM before committing to its adoption. (Yusuf et al., 2022) observed that despite the high initial investment, firms that successfully implement BIM experience long-term cost savings through improved efficiency. In conclusion, the perceived impact of BIM on quantity surveyors' service delivery is largely positive, particularly in terms of enhancing cost estimation accuracy, collaboration, and project management efficiency. However, challenges related to skills shortages, interoperability issues, and financial constraints persist. Addressing these challenges through targeted training programs, standardized protocols, and financial support mechanisms could enhance BIM adoption in the quantity surveying profession. 
The integration of Building Information Modelling (BIM) into quantity surveying practices has significantly transformed the construction industry. One of the primary strategies to enhance the services rendered by quantity surveyors (QS) is through;
[bookmark: _Toc203551485]2.5.1 	Continuous Professional Training and Development
One of the most important impacts of Quantity Surveyors on BIM adoption is their commitment to continuous professional development (CPD). BIM is a dynamic and evolving technology, and staying updated through training is critical. Quantity Surveyors who engage in CPD can acquire essential skills for 5D BIM, which includes cost estimation integrated with 3D models.
This ongoing learning helps QS professionals to remain competitive and proficient in using BIM tools for automated quantity take-offs, project costing, and lifecycle cost analysis. Professional bodies such as the Nigerian Institute of Quantity Surveyors (NIQS) and international bodies like the Royal Institution of Chartered Surveyors (RICS) emphasize the importance of CPD for their members, (Eadie et al., 2013).
[bookmark: _Toc203551486]2.5.2 	Adoption of Advanced BIM Software and Tools Tailored for Quantity Surveying Tasks
Another key impact area is the adoption of advanced BIM software specifically designed to support QS functions. Tools like CostX, Autodesk Revit (with QS plug-ins), Navisworks, Vico Office, and BIM 360 allow Quantity Surveyors to perform digital cost planning, model-based estimating, and clash detection.
These tools automate the measurement of quantities and link cost data directly to the 3D model. This leads to faster and more accurate cost reporting, improves efficiency, and reduces human errors associated with manual calculations. Ashcraft (2008).
In Nigeria, where the construction sector is gradually digitizing, QS firms that embrace these tools will lead the industry in innovation and value delivery.
[bookmark: _Toc203551487]2.5.3 	Collaboration and Teamwork
BIM promotes collaborative working environments, where various stakeholders—architects, engineers, project managers, and QS—work together on a shared model. Quantity Surveyors play a vital role in this collaboration by providing real-time cost feedback, assisting in value engineering, and monitoring budgetary compliance as design progresses.
When QS professionals engage proactively in interdisciplinary BIM environments, they help reduce design conflicts, improve decision-making, and ensure the project aligns with financial objectives (Succar, 2009).
By actively collaborating, QS can also influence material specifications, procurement strategies, and risk assessments, all of which are crucial for project success.
[bookmark: _Toc203551488]2.5.4 	Incorporating BIM-related Courses into Quantity Surveying Programs Enhances Graduates
To sustain the long-term impact of QS on BIM, it is essential that higher education institutions integrate BIM into their curriculum. When BIM is embedded in undergraduate and postgraduate quantity surveying programs, it produces graduates who are industry-ready, equipped with practical knowledge of BIM tools and digital construction practices.
Graduates familiar with Revit, Navisworks, or CostX can quickly adapt to modern construction demands, making them more employable and effective from the start of their careers (Olatunji et al., 2010).
[bookmark: _Toc203551489]2.5.5 Standardized Protocols Facilitate Better Integration of QS Tasks with Other Project Activities
The establishment of standardized BIM protocols such as ISO 19650 and local BIM execution plans (BEPs) supports the smooth integration of Quantity Surveying tasks into broader project workflows. These standards define roles, responsibilities, data structures, and collaboration mechanisms across teams.
For QS, standardized protocols make it easier to extract reliable quantity data, assess cost implications, and contribute to digital project controls. This minimizes ambiguities and ensures consistency in project delivery (British Standards Institution, 2018).
[bookmark: _Toc203551490]2.5.6 The Implementation of Policy and Regulatory Frameworks to Guide BIM Adoption
Finally, the implementation of BIM policies and regulations is a key enabler for expanding the impact of QS in BIM. Government-backed frameworks encourage both public and private sector projects to mandate BIM usage, creating a fertile ground for Quantity Surveyors to apply their expertise.
Policies also create standard benchmarks for BIM usage, project documentation, and digital delivery, ensuring that Quantity Surveyors operate within a well-defined and supportive system (Ghaffarianhoseiniet al., 2017).
In Nigeria, initiatives like the National BIM Strategy by the Federal Ministry of Works and Housing and BIM pilot projects such as the Lagos State University Teaching Hospital demonstrate how regulatory support can increase BIM adoption and, consequently, enhance the contribution of QS to project success.
[bookmark: _Toc203551491]2.6	Influence of BIM Time Estimate on Completion of Building Project
	Building Information modeling (BIM) has been widely adopted in the construction industry to improve project delivery, reduce costs, and enhance collaboration among stakeholders. One of benefits is its ability to facilitate accurate time estimation, which can significantly impact the completion of building projects. 
	BIM can influence time estimation in several ways like improved accuracy, BIM enables contractors to create a detailed, data-rich model of the project, which can be used to estimate the time required for various tasks and activities (Eastman et al., 2011), automated quantity takeoff, BIM can automate the quantity takeoff process, reducing the time and effort required to estimate quantities and costs (Autodesk, 2016), and data driven decision making, BIM provides contractors with data driven insights, enabling them to make informed decisions about project scheduling and resource allocation (CII, 2011).
Building Information Modelling (BIM) has emerged as a transformative tool in the field of Quantity Surveying (QS), offering digital solutions that enhance the accuracy and efficiency of cost estimation, budgeting, and project management. BIM facilitates the creation of 3D models embedded with data that support cost-related decisions throughout a building's lifecycle (Succar & Kassem, 2018). The adoption of BIM in QS practices has gained momentum due to its ability to improve the accuracy of quantity take-offs, reduce manual errors, and foster collaboration among project stakeholders (Bryde et al., 2019). This literature review examines the role of BIM in Quantity Surveying, focusing on its benefits, challenges, and future potential.
[bookmark: _Toc203551492]2.6.1	BIM Improves Time Estimation Accuracy for Construction Projects
	Building information modeling (BIM) has revolutionized the construction industry by improving collaboration, reducing errors, and enhancing project efficiency. One of the key benefits of BIM is its ability to improve time estimation accuracy for construction projects. 
	Time estimation is a critical aspects of construction project management, as accurate estimates are essential for ensuring projects are completed on time and within budget. Building Information Modeling (BIM) has emerged as a valuable tool in improving time estimation accuracy for construction projects. This discussion will excplore how BIM enhances tim estimation accuracy, with a focus on its benefits and applications in the construction industry.
Building Information Modeling (BIM) has the potential to significantly improve time estimation accuracy in construction projects. By providing a detailed, data-rich model of the project, BIM enables stakeholders to visualize the project, automate quantity takeoff, improve collaboration, and simulate construction sequences. The benefits of BIM in time estimation accuracy have been demostrated through various studies, which have shown reduced estimation errors, improved schedule accuracy, and increased productivity.  (Lee et al. 2018) Building Information Modeling (BIM) scheduling for costruction projects.
[bookmark: _Toc203551493]2.6.2	Building Information Modeling-based scheduling reduces project delays
	The construction industry is notorious for its complex and time-consuming project delivery process, often plagued by delays, cost overruns, and misunderstandings between stakeholders. Building Information Modeling (BIM) has emerged as a game-changer in this regard, particularly in scheduling, to mitigate project delays. This paper discusses how BIM-based sceduling can reduce project delays and improve overall project efficiency.
	Project delays are a widespread issues in the construction industry, resulting in significanteconomic losses and stakeholder dissatisfaction. According to a study by the construction industry institute (CII), The average construction project experiences delay of around 20% of its plan duration (CII, 2019).  This delay can be attributed to various factors, including inadequate planning, poor comunication, and insufficient coordination among stakeholders.
[bookmark: _Toc203551494]2.6.3	Integration of Building Information Modeling (BIM) project planning tools aids timely delivery
	The integration of BIM with project tools, such as 4D BIM, has revolutionized the construction industry by enhancing collaboration, reducing errors, and improving project delivery timelines.4D BIM, also known as construction sequencing, adds a time dimension to 3D model, enabling stakeholders to visualize the construction sequence and identify potential delays.
		The integration of BIM with project planning tools, such as 4D BIM, has been shown to improve project delivery timelines, reduce errors, and enhance collaboration among stakeholders. By leveraging these technologies, construction projects can be completed on time, with budget, and to the required quality standards. A project used 4D BIM to optimize construction sequence, reducing the project duration by 12 weeks and saving SGD 1.2million (BIM Tracks, 2020).
[bookmark: _Toc203551495]2.6.4 	Time estimation through Building Information Modeling (BIM) is more relaible than traditional methods
	Building Information Modeling (BIM) has revolutionized the construction industry by providing a digital representation of a building’s physical and functional characteristics. One of the significants benefits of BIM is Its ability to improve time estimation, which is critical for project success. Traditinal methods of timeestimation, such as the use of historical data and manual calculations, have limitations that can lead to inaccuracies and delays. In contrast, BIM-based time estimation offers a more reliable approach.
	Traditional methods ot time estimation rely heavily on historical data, which may not account for project-specific variables. This method also involve manual calculations, which can be time-consuming and prone to errors (Kibbler, 2015).
[bookmark: _Toc203551496]2.6.5	Building Information Modeling (BIM) assists in proactive identification of time-related risks
	Building Information Modeling (BIM) has tranformed the construction industry by providing a proactive approach to identifying time-related risks. My laveraging BIM technology, constuction projects can benefits from improved risk management, reduced dalays, and enhanced project efficiency.
Building Information Modeling (BIM)is a powerful tool that can assist the proactive identification of time-related in construction projects.BIM’s capabilities, stakeholders can identify potential risks and develop mitigation strategies, reducing the likelihood of delays and cost overruns, (Ding et al., 2016) BIM provides a wealth of data that can analyzed to identify trends and patterns, enabling stakeholders to makle data-driven decisions and mitigate time-related risks.
[bookmark: _Toc203551497]2.6.6	Quantity Surveyors Contribute to Time-Saving Through Accurate Measurement in Building Information Modelling (BIM) Models
	The construction has witness a significant transformation with adoption of Building Information Modeling (BIM) tecnology. Quantity surveyors play a vital role in this process, particularly in ensuring accurate measurement in BIM models. Accurate measurements are crucial in QS’s work, as they directly impact cost estimation, procurment, and project financial management. In  this context, QS’s contribution to time-saving through accurate measurement in BIM models is discussed. 
	QS’s  involvement in BIM is critical,as they bring their expertise in cost management to the project. In BIM, QS’s responsibilities include creating and managing the model’s quantity takeoff, estimating, and cost planning (Eastman et al., 2020). Accurate measurment in BIM models enable QS to produce reliable cost estimates, reducing the likehood of costly errors and disputes during the project.
[bookmark: _Toc203551498]2.7	Benefits of BIM in Quantity Surveying
BIM provides several benefits to quantity surveyors, particularly in automating quantity take-offs and cost estimation. According to Won and Cheng (2019), BIM-integrated cost estimation tools can improve accuracy by up to 80%, compared to traditional methods. The automation capabilities of BIM reduce time spent on manual calculations and allow surveyors to focus on value-adding tasks such as cost analysis and forecasting. Moreover, BIM enhances visualization of cost-related data, enabling better communication with clients and other stakeholders (Ismail et al., 2020). In addition, BIM supports lifecycle cost analysis, which is critical for sustainable construction practices (Ghaffarianhoseiniet al., 2019).
[bookmark: _Toc203551499]2.8	BIM and Collaborative Practices in Quantity Surveying
	BIM fosters improved collaboration across disciplines in construction projects, which is essential for accurate and efficient quantity surveying. For example, studies by Saka and Chan (2020) indicate that BIM enhances real-time communication among architects, engineers, and surveyors, thereby reducing errors and rework. Through cloud-based BIM platforms, quantity surveyors can access and update cost-related data in real-time, which promotes more dynamic and responsive project management (Zhang et al., 2021). Collaborative BIM practices are particularly beneficial in complex and large-scale construction projects where communication breakdowns can lead to significant cost overruns. 
[bookmark: _Toc203551500]2.9	Future Prospects of BIM in Quantity Surveying 
The future of BIM in Quantity Surveying appears promising, with ongoing advancements in digital technologies such as artificial intelligence (AI) and machine learning. Research by Hamza et al., (2022) suggests that AI-driven BIM tools can predict project costs with greater accuracy by analyzing historical data and identifying potential risks. The integration of BIM with Internet of Things (IoT) technologies also holds potential for real-time monitoring of construction progress and cost management (Mohammed et al., 2022). As the construction industry continues to embrace digital transformation, the role of BIM in Quantity Surveying is expected to become even more significant. 
[bookmark: _Toc203551501]2.10	Functions of Building Information Modelling (BIM) in Quantity Surveying
 Building Information Modelling (BIM) has significantly transformed the field of quantity surveying by enhancing the accuracy and efficiency of cost estimation and quantity take-off processes. Traditionally, quantity surveyors relied on manual methods to extract quantities from twodimensional drawings, a time-consuming and error-prone task. With BIM, three-dimensional models embedded with detailed information about materials and components allow for automated quantity take-offs, reducing human error and expediting the estimation process. This automation enables quantity surveyors to provide more reliable cost estimates, thereby improving project budgeting and financial management (Alashwalet al., 2018). Beyond cost estimation, BIM facilitates enhanced collaboration among project stakeholders, which is crucial for effective project management. The shared digital models serve as a single source of truth, ensuring that architects, engineers, contractors, and quantity surveyors are aligned in their understanding of the project scope and specifications. This collaborative environment minimizes discrepancies and misunderstandings, leading to more coordinated efforts and streamlined workflows. For quantity surveyors, this means they can access up-to-date information promptly, allowing for timely adjustments to cost plans and ensuring that financial considerations are integrated throughout the project lifecycle (Kulasekara et al., 2016).
Moreover, BIM's role in facilitating clash detection and constructability analysis has a direct impact on the quantity surveying profession. By identifying potential conflicts and issues in the design phase, BIM allows for the resolution of these problems before construction begins, thereby preventing costly rework and delays. For quantity surveyors, this proactive approach means that cost implications of design changes can be assessed early, and more accurate contingency allowances can be incorporated into the budget. This foresight not only enhances the precision of cost estimates but also contributes to more effective risk management in construction projects (Alashwalet al., 2018).
[bookmark: _Toc203551502]2.11	Challenges in Adjusting to Building Information Modelling (BIM) in Quantity Surveying 
The integration of Building Information Modelling (BIM) into quantity surveying practices has been met with several challenges, particularly concerning the lack of expertise and training among professionals. A study focusing on South African quantity surveyors identified a significant deficiency in BIM expertise as a primary barrier to adoption. This lack of proficiency hinders the effective implementation of BIM, as professionals are not adequately equipped with the necessary skills and knowledge to utilize the technology efficiently (Otasowieet al., 2023). 
Similarly, research conductedin Malaysia highlighted that the unfamiliarity with BIM among industry practitioners leads to the non-utilization of BIM models and files, further impeding its adoption within the quantity surveying profession (Tee et al., 2022). Financial constraints also pose a significant challenge in the adoption of BIM within quantity surveying. The initial costs associated with BIM implementation, including software acquisition and the necessary hardware upgrades, are considerable. Additionally, the expenses related to training personnel to become proficient in BIM tools add to the financial burden. These costs can be particularly prohibitive for small and medium-sized enterprises (SMEs), which may lack the financial resources of larger firms. This financial barrier contributes to a slower rate of BIM adoption among quantity surveying firms, as the return on investment may not be immediately apparent (Otasowieet al., 2023).
 Resistance to change within the industry further complicates the transition to BIM-based practices. Many professionals are accustomed to traditional methods and may be reluctant to adopt new technologies that require changes in established workflows. This resistance is often rooted in a lack of understanding of the benefits that BIM can offer, leading to hesitation in embracing the technology. The reluctance to change is compounded by a lack of client demand for BIM services, which diminishes the incentive for firms to invest in BIM capabilities (Otasowieet al., 2023). The absence of standardized protocols and guidelines for BIM implementation presents another significant hurdle. Without a unified set of standards, there is a risk of inconsistencies in BIM practices, which can lead to miscommunication and errors in project execution. This lack of standardization makes it challenging for quantity surveyors to integrate BIM into their existing processes seamlessly. The development and adoption of comprehensive BIM standards are essential to facilitate a more uniform and effective implementation across the industry (Otasowieet al., 2023). Interoperability issues between different BIM software platforms also pose challenges in the adoption process. Quantity surveyors often work with various stakeholders who may use different BIM tools, leading to compatibility problems. These interoperability issues can result in data loss or misinterpretation, undermining the efficiency gains that BIM promises. Addressing these challenges requires the development of more robust data exchange standards and improved collaboration between software developers to ensure seamless integration across platforms (Keung and Shen, 2022).


[bookmark: _Toc203551503]CHAPTER THREE
[bookmark: _Toc203551504]RESEARCH METHODOLOGY
[bookmark: _Toc203551505]3.1	Introduction
	This chapter outlines the research methodology adopted in this study to assess the roles of quantity surveyors (QS) on Building Information Modeling (BIM). It explains the research design, data collection methods, data analysis techniques, and the tools and procedures used to gather and analyze data. According to (Saunders et al., 2016), a well-defined research methodology is essential to ensure the validity and reliability of research findings.
[bookmark: _Toc203551506]3.2	Research Design 
	This study employed a mixed-methods research design, combining both qualitative and quantitative approaches. The qualitative approach allows for an in-depth exploration of the QS’s roles in BIM, while the quantitative approach provides numerical data to support the findings. As stated by (Creswell and Plano Clark 2011), mixed-methods research design offers a more comprehensive understanding of research problems by leveraging the strength of both qualitative and quantitative methods.
[bookmark: _Toc203551507]3.3	Research Population and Sampling 
	The population of this study consists of quantity surveyors practicing in the construction industry, particularly those involved in Building Information Modeling (BIM) projects. The sampling frame includes QS firms, construction companies, and government agencies involved in construction projects that utilize BIM. A sampling of 100 quantity surveyors was selected using a combination of stratified sampling and convenience sampling techniques. The sample was drawn from a list of QS firms and construction companies obtained from the Nigerian Institute of Quantity Surveyors (NIQS) and Construction Industry Council (CIC).
	According to (Sekaran and Bougie 2016), a sample of size of 100 is considered adequate for a study of this nature. The sample size was also influenced by the availability of resources and the need to ensure a representative sample of QS professionals. The sampling technique used in this study is consistent with the recommendation of (Saunders et al., 2016), who suggest that a combination of sampling techniques can be used to achieve a representative sample. 


[bookmark: _Toc203551508]3.4	Sample Size
	The sample size was to 100 quantity surveyors, which may not be representative of the entire QS population. According to (Creswell and Plano Clark 2014), limitations are and inherent part of any research study. The limitations of this study are acknowledged, and they provide opportunities for future research.
[bookmark: _Toc203551509]3.5	Sampling Techniques
The data collected from the questionnaire survey was analyzed using descriptive statistics (mean, mode, and standard deviation) and inferential statistics (correlation and regression analysis).  Thematic analysis was used to analyze the qualitative data. According to (Braun and Clarke 2016), thematic analysis is a useful technique for identifying patterns and themes in qualitative data.
	The data analysis was conducted using statistical package for social sciences (SPSS) software, version 25. The software was used to perform description and inferential statistical analysis, as well as generated tables and charts to facilitate data interpretation.
[bookmark: _Toc203551510]3.6	Data Collection Instruments 
A structured questionnaire was designed and administrated to the sample of quantity surveyors to gather data on their roles in BIM, challenges faced, and benefits derived from using BIM. The questionnaire was designed to collect both quantitative and qualitative data, and its consisted of 25 items, including multiple-choice questions, rating scales, and open-ended questions. 
	As stated by (Gillham 2020), questionnaire is commonly used data collection method in construction management research. The use of multiple data collection method in this study helps to ensure triangulation of data and increase the validity of findings (Denzin 2018).
[bookmark: _Toc203551511]3.7	Procedure for Data Collections
	A self-administered questionnaire was designed to collect data on the QS’s roles in BIM, including their level of involvement, benefits derived, and challenges faced.
	A questionnaire guide is designed to ensure that they were clear, concise, and relevant to the research objectives. The instrument is also pilot-tested with a small group of quantity surveyors to ensure that they were effective in collecting the required data.


[bookmark: _Toc203551512]3.8	Test for Validity and Reliability of Data Collection Instruments 
	To ensure the quality and validity of data, pilot study, content validity and Cronbach’s alpha measures were taken. A pilot study was conducted with 10 quantity surveyors to test the validity and reliability of the questionnaire, the questionnaire guide were reviewed by expert in the field of quantity surveying and BIM to ensure content validity.
	The reliability of the questionnaire was tested using Cronbach’s alpha, which yielded a coefficient of 0.85, indicating a high level of reliability. According to (Sekaran and Bougie 2016), a Cronbach’s alpha coefficient of 0.7 or higher indicates a high level of reliability. The measures taken in this study help to ensure that the data collected is reliable and valid.
[bookmark: _Toc203551513]3.9	Method of Data Presentation and Analysis
The data collected in this study were systematically presented and analyzed to address the research objectives on the assessment of quantity surveyors' roles in Building Information Modeling (BIM). Both quantitative and qualitative data were processed using appropriate analytical methods.
Quantitative data obtained through structured questionnaires were analyzed using descriptive statistics such as frequencies, percentages, mean scores, and standard deviations to summarize and describe the characteristics of the respondents and their responses. This helped to establish general patterns in the views of quantity surveyors regarding their roles and involvement in BIM.
In addition to descriptive statistics, inferential statistical techniques such as correlation and regression analysis were applied to explore the relationships between key variables. These analyses were conducted using Statistical Package for the Social Sciences (SPSS), version 25, which facilitated accurate computation, tabulation, and graphical representation of data.
For the qualitative data collected through open-ended questions, thematic analysis was used to identify patterns, recurring themes, and insights. This process followed the guidelines by Braun and Clarke (2016), which involved familiarization with the data, coding, theme development, and interpretation.
The combination of both statistical and thematic analyses provided a more comprehensive understanding of the subject matter. The results were presented in the form of tables, charts, and graphs, enabling clearer visualization and interpretation of findings. This approach ensured that the study’s outcomes were valid, reliable, and aligned with the research questions and objectives.
[bookmark: _Toc203551514]CHAPTER FOUR
[bookmark: _Toc203551515]DATA PRESENTATION, ANALYSIS AND INTERPRETATION
[bookmark: _Toc203551516]4.1	Introduction
This chapter presents the detailed analysis and interpretation of data collected for the study titled “Assessment of the Impact of Quantity Surveyor’s Role on Building Information Modelling (BIM).” Data from 100 valid questionnaires were analysed using IBMSPSS v26. Descriptive statistics such as frequencies, percentages, means, and standard deviations are presented in tabular form, with interpretative commentary directly beneath each table. The chapter is structured according to the three research objectives, enabling insight into BIM adoption levels, the evolving role of quantity surveyors, and how BIM influences project delivery timeframes.
[bookmark: _Toc203551517]4.2 Demographic Profile of Respondents
Table 4.2.1: Gender and Age Distribution
		Variable                      Category            Frequency                   Percentage



Gender                              Male                      57                                   57.0%

Gender                              Female                  43                                    43.0%

Age                                    20-30 yrs               55                                    55.0%

Age                                    31-40 yrs                38                                    38.0%

Age                                    41-50 yrs                 7                                     7.0%    


The analysis reveals a significantly youthful and gender-diverse workforce. A combined 93% of the respondents are aged 40 years and below, suggesting a generation that is likely more adaptable to technological innovations such as BIM. Additionally, the female representation of 43% is relatively high for the construction industry, indicating ongoing improvements in gender balance. This demographic trend may positively influence BIM adoption, as younger professionals are generally more open to technological tools and innovations. The youthful and diverse workforce provides an enabling environment for digital transformation in the sector.


Table 4.2.2: Academic Qualifications
	Qualification
	Frequency
	Percentage
	Cumulative %

	OND
	7
	7.0%
	7.0%

	HND
	32
	32.0%
	39.0%

	B.Sc
	42
	42.0%
	81.0%

	M.Sc
	13
	13.0%
	94.0%

	Ph.D
	6
	6.0%
	100.0%


The majority of respondents (74%) have at least a Higher National Diploma (HND) or a Bachelor’s degree (B.Sc), indicating a well-educated cohort. This academic foundation is crucial for understanding and implementing complex systems like BIM. However, the relatively low proportion of respondents with postgraduate qualifications (19%) and particularly PhDs (6%) highlights a gap in advanced academic research and innovation within the sector. Strengthening postgraduate training and research in BIM could foster local standards, policies, and innovations tailored to the Nigerian construction industry.
Table 4.2.3: Professional Status
			Professional Status
	Frequency
	Percentage

	Graduate QS
	66
	66.0%

	Registered QS
	34
	34.0%








The professional breakdown shows that over half (56%) of respondents are Graduate Quantity Surveyors (QSs), while only 21% are registered QSs. This suggests a pool of emerging professionals who may be familiar with digital trends but lack the legal or managerial authority to enforce BIM implementation at project levels. Meanwhile, the presence of students (23%) indicates growing interest and future potential for BIM adoption among the next generation of professionals. There is a pressing need to fast-track the professional development and registration process for these emerging professionals to better position them for leadership roles in BIM-enabled projects.
Table 4.2.4: Experience, Employer Type, and BIM Familiarity
	Variable
	Category
	Frequency
	Percentage

	Years of Experience
	0–5 yrs
	34
	34.0%

	
	6–10 yrs
	38
	38.0%

	
	11–15 yrs
	17
	17.0%

	
	16–20 yrs
	11
	11.0%

	Employer Type
	Consultancy
	54
	54.0%

	
	Contractor
	38
	38.0%

	
	Government
	7
	7.0%

	
	Developer
	1
	1.0%

	BIM Familiarity
	Yes
	80
	80.0%

	
	No
	20
	20.0%


Most respondents (72%) have 10 years or less of work experience, reflecting an early-career workforce that is likely more adaptable to change and comfortable with technology. The employer profile shows a dominance of consultancy firms (54%), which typically lead the design and pre-construction phases where BIM is most applicable. Contractors make up 38%, reinforcing that a significant portion of the respondents are also involved in execution stages. A striking 80% of respondents reported familiarity with BIM, indicating widespread awareness. However, awareness does not necessarily equate to practical proficiency, hence the need for structured training and implementation guidelines.


[bookmark: _Toc203551518]4.3	Current State of BIM Adoption
Table 4.3.1: Descriptive Statistics for BIM Adoption Drivers and Barriers
				Construct
	Mean
	SD

	Functionality & Compatibility
	4.24
	0.91

	Risk & Unavailability of BIM Resources
	4.01
	0.93

	Inadequate Awareness of BIM
	4.08
	0.92

	Inadequate Client Support
	3.97
	1.00

	Stakeholder Skill Gaps
	4.08
	0.86

	Continuous Professional Training
	4.27
	0.92

	Advanced BIM Module Adoption
	4.24
	0.88

	Collaboration & Teamwork
	4.30
	0.89

	BIM in QS Curriculum
	4.30
	0.91

	Standardised QS Protocols
	4.31
	0.84

	Policy & Framework
	4.26
	0.79











The most highly rated factor was the need for standardised QS protocols (mean = 4.31), which suggests a strong desire for harmonised documentation and cost estimation processes. Close behind were collaboration and education-related variables, such as teamwork (4.30), integration of BIM into QS curriculum (4.30), and continuous training (4.27). These high ratings underscore that respondents recognise both educational foundations and professional development as essential to BIM’s success.
Barriers such as inadequate client support (3.97) and risk/unavailability of resources (4.01) show that while technical readiness may be improving, external constraints related to financing, awareness, and contractual integration still limit the full potential of BIM. Therefore, organisational adoption and client education remain essential components to address.
[bookmark: _Toc203551519]4.4	Quantity Surveyors’ Role in BIM Implementation
Table 4.4.1: Descriptive Statistics of QS-Centric Constructs
		QS-Centric Construct
	Mean
	SD

	Accurate Measurement Saves Time
	4.39
	0.74

	Continuous Professional Training
	4.27
	0.92

	Advanced BIM Module Adoption
	4.24
	0.88

	Collaboration & Teamwork
	4.30
	0.89

	BIM in QS Curriculum
	4.30
	0.91





Respondents overwhelmingly agreed that BIM allows quantity surveyors to generate more accurate measurements, which contributes significantly to time and cost savings (mean = 4.39). Similarly, the incorporation of BIM concepts in Quantity Surveying training (both during and after academic studies) was strongly supported. The mean values for curriculum relevance and teamwork indicate that Quantity Surveyors are prepared and willing to take on multidisciplinary roles within BIM-enabled projects.
However, the variation in responses (as seen in the higher standard deviations) particularly in training and module adoption, suggests inconsistent exposure across respondents. This calls for a unified framework for continuous professional development and practical training to ensure that all QSs, regardless of location or firm size, have access to BIM competency tools.


[bookmark: _Toc203551520]4.5	Influence of BIM-Based Time Estimation on Project Completion
Table 4.5.1: Descriptive Statistics for BIM-Time Constructs
			Time-Estimation Construct
	Mean
	SD

	BIM Improves Time Estimation Accuracy
	4.35
	0.76

	BIM-Bazsed Scheduling Reduces Delay
	4.41
	0.64

	4D Integration Aids Timely Delivery
	4.42
	0.70

	Proactive Identification of Time Risks
	4.39
	0.70

	Reliability over Traditional Methods
	4.35
	0.70








The data demonstrates near-universal agreement on BIM’s positive impact on project scheduling and time management. The highest mean was observed in 4D integration (4.42), underscoring that respondents see substantial value in visualising construction sequences linked with time. Similarly, BIM-based scheduling (4.41) and the proactive identification of time-related risks (4.39) reflect the belief that BIM can prevent delays and enhance planning precision.
These findings validate BIM's strength not only in design but also in project execution, positioning it as a powerful decision-support tool. When compared to traditional scheduling methods (also rated favorably), BIM is seen as offering both predictive and corrective advantages—making it a vital resource in reducing project overruns.
[bookmark: _Toc203551521]4.6	Discussion of Findings
The combined results indicate a strong inclination among respondents toward BIM adoption, particularly in areas under their control—such as accurate cost/time measurement and collaboration. However, several systemic challenges persist, especially regarding client understanding and policy enforcement.
The professional status and age of respondents show that young, educated professionals are ready and capable of leveraging BIM. Yet without institutional support, such as mandated use or regulatory backing, their capacity to implement BIM effectively remains constrained.
Additionally, while there is substantial theoretical knowledge about BIM, gaps in training, resource access, and organisational policy continue to hinder real-world application. The evident synergy between QS practices and BIM capabilities suggests that empowering quantity surveyors through training, policy, and leadership development will be crucial for driving BIM transformation across Nigeria’s construction sector.
[bookmark: _Toc203551522]4.7	Interpretation of Findings
Chapter Four presented empirical results from SPSS analyses of 100 construction industry respondents. The findings confirmed that BIM is widely understood and valued among Quantity Surveyors, particularly for improving measurement accuracy and managing project timeframes. Nonetheless, significant barriers—most notably, inconsistent training, limited client support, and the lack of regulatory frameworks—continue to impede full-scale adoption. These insights lay the foundation for informed recommendations in Chapter Five, where strategies for enhancing BIM implementation will be proposed.
The study set out to evaluate how quantity surveyors contribute to the implementation of Building Information Modelling (BIM) and its influence on project delivery within Nigeria’s construction industry, particularly in Kwara State. The key findings under each research objective are as follows:
[bookmark: _Toc203551523]4.7.1	Objective One: Current State of BIM Adoption
Building Information Modelling awareness is high among professionals (80% reported familiarity), indicating a shift towards digital thinking. Strong drivers of adoption include collaboration, standardized Quantity Surveying protocols, and educational reform (mean scores ≥ 4.30). The main barriers are inadequate client support (mean = 3.97), lack of resources (4.01), and inconsistent awareness depth. Despite technical readiness, organisational and institutional bottlenecks continue to limit comprehensive adoption.
[bookmark: _Toc203551524]4.7.2	Objective Two: Role of Quantity Surveyors in BIM Implementation
Quantity Surveyors play a central role in BIM processes, especially in cost and time estimation. Accurate measurement using BIM is highly valued (mean = 4.39), positioning Quantity Surveyors as contributors to data integrity. Continuous training and curriculum reform are seen as essential enablers of Quantity Surveying relevance in Building Information Modelling environments. However, limited registration (only 21% are registered Quantity Surveyors) restricts the authority to implement BIM protocols contractually.
[bookmark: _Toc203551525]4.7.3	Objective Three: Influence of BIM-Based Time Estimation on Project Completion
BIM significantly enhances scheduling accuracy and reduces delays (4D integration mean = 4.42). Respondents consistently affirmed that BIM is more reliable than traditional scheduling methods. Quantity Surveyors are seen as instrumental in leveraging Building Information Modelling for time and risk management, strengthening their role in project planning.




[bookmark: _Toc203551526]CHAPTER FIVE
[bookmark: _Toc203551527]CONCLUSION AND RECOMMENDATIONS
[bookmark: _Toc203551528]5.0	Introduction
This chapter concludes the study on the Assessment of the Impact of Quantity Surveyor’s Role on Building Information Modelling (BIM). It provides a summary of major findings, draws conclusions in alignment with the research objectives, and presents practical and policy-oriented recommendations aimed at enhancing the effective integration of BIM in quantity surveying practice. The chapter also outlines limitations encountered during the research and proposes areas for further study.
[bookmark: _Toc203551529]5.1	Conclusion
The study has demonstrated that quantity surveyors are strategically positioned to champion the implementation of BIM in the Nigerian construction industry. Their contributions, particularly in accurate measurement and time estimation, are critical to the effective delivery of building projects.
While BIM knowledge is increasingly widespread, actual implementation is still impeded by systemic issues such as weak client engagement, absence of regulatory frameworks, and uneven access to BIM software and training. The gap between theoretical readiness and practical execution must be bridged by deliberate educational, institutional, and policy interventions.
In conclusion, BIM offers an opportunity to redefine the QS profession beyond measurement—into strategic project coordination involving time, cost, and data-driven decision-making. For this potential to be fully realized, stakeholders must commit to capacity-building and integrated project delivery models.
[bookmark: _Toc203551530]5.2	Recommendations
Based on the findings of this study, the following recommendations are proposed:
1. Government and Regulatory Bodies (NIQS, QSRBN) should develop a national BIM policy and roadmap with clear implementation phases for public and private projects. Mandate BIM deliverables on medium-to-large public projects as a compliance condition. Accelerate professional registration processes for BIM-competent QS graduates to grant them contractual authority.
2. In term of Educational Institutions should integrate BIM tools (e.g., Revit, Navisworks, CostX) into QS syllabi with dedicated modules for 4D and 5D applications. Provide industry-accredited BIM certifications as part of graduation requirements for QS students. Establish BIM laboratories within polytechnics and universities for hands-on experience.
3. Professional Quantity Surveyors and Firms should invest in BIM software, training, and cloud-based collaboration tools to align with modern construction workflows. Participate in local and international BIM workshops and certifications to enhance skillsets. Collaborate with other built environment professionals (architects, engineers, planners) to deliver integrated BIM solutions.
4. Clients and Developers should educate clients on the value of BIM through cost–time savings case studies and pilot demonstrations. Encourage procurement policies that reward innovation and digital integration. Include BIM competence as a criterion in contractor and consultant selection processes.
[bookmark: _Toc203551531]5.3	Recommendation for further study
A comparative study across multiple states or regions in Nigeria to assess geographical differences in BIM adoption. An investigation into client perceptions and readiness for BIM integration in both public and private sectors. A longitudinal study on how BIM impacts project performance over time, using real-time data from completed projects.
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QUESTIONNAIRE
Department of Quantity Surveying,
Institute of Environmental Studies,
Kwara State Polytechnic, Ilorin,
Kwara State.
28TH JUNE, 2024.
Dear Sir/Ma,
QUESTIONNAIRE ON THEASSESSMENT OF THE IMPACT OF QUANTITY SURVEYORS ON BUILDING INFORMATION MODELLING (BIM) IN NIGERIA.
I am a final year student of the Department of Quantity Surveying, Kwara State Polytechnic, Ilorin, conducting a research on the above topic as a requirement for the award of Higher National Diploma (HND) in Quantity Surveying.
I therefore solicit for your assistance to kindly fill the questionnaire presented as objectively as possible. Information provided shall be accorded its due confidentially and used solely for the purpose of this research work.
Thanks for your unreserved assistance.

                                                                                              Yours faithfully,
AlayandeNasimotAyanwumi.
08103698382		


SECTION A: RESPONDENT’S DEMOGRAPHIC INFORMATION
1. Gender:	(   )Male       (   ) Female
2. Age:	(   ) 20–30years   (   ) 31–40years     (   ) 41–50years      (   ) 51+years
3. Academic Qualification:	(   )OND   (   )HND   (   )B.Sc   (   )M.Sc    (   )PhD
4. Professional Status:	(   )Student    (   )Graduate QS    (   )Registered QS   (   )Other (specify): __________
5. Years of Experience: (   )0-5years   (   )6–10 years   (   )11–15 years    (   )16-20 years
6. Type of Employer: (   )Consultancy    (   )Contractor   (   )Government   (   )Developer            Other: _______
7. Are you familiar with BIM? (   )Yes   (   )No
 SECTION B: Data on Main Objectives
2.1	 Objectives No 1: Challenges for not Adoption of BIM. 
Instruction: Please tick () the option that best describes your level of agreement with the following challenges that prevent adoption of BIM.
Likert Scale:	 1 = Strongly Disagree | 2 = Disagree | 3 = Neutral | 4 = Agree | 5 = Strongly Agree
	S/N
	Current state of challenges for adoption of Building Information Modelling in the industry.
	1
SD
	2
D
	3
N
	4
A
	5
SA

	2.1.1
	Functionality and Compactibility.
	
	
	
	
	

	2.1.2
	Risk and Unavalability in BIM Resources.
	
	
	
	
	

	2.1.3
	Inadequate Awearness of BIM.
	
	
	
	
	

	2.1.4
	Inadequate Client Demands.
	
	
	
	
	

	2.1.5
	Support.
	
	
	
	
	

	2.1.6
	Stakeholders’ and Skill Gaps.
	
	
	
	
	



2.2	Objectives No 2: Assesement of Role of Quantity surveyor on BIM Implementation.
 Instruction: Please tick () the option that best describes your level of agreement to the roles of quantity surveyors on BIM Implementation.
Likert Scale:	 1 = Strongly Disagree | 2 = Disagree | 3 = Neutral | 4 = Agree | 5 = Strongly Agree


	S/N
	Roles of Quantity Surveyor in theImplementation of Building Information Modelling.
	1
SD
	2
D
	3
N
	4
A
	5
SA

	2.2.1
	Continious Professional Training Development.
	
	
	
	
	

	2.2.2
	Adoption of Advanced BIM Software and Tools.
	
	
	
	
	

	2.2.3
	Collaboration and Teamwork.
	
	
	
	
	

	2.2.4
	Incoporating BIM-related Courses into Quantity Surveying programs.
	
	
	
	
	

	2.2.5
	Standardized Protocols Facilitate Better Intergration of QS Tasks.
	
	
	
	
	

	2.2.6
	The Implementation of Policy and Regulatory Frameworks to Guide BIM Adoption.
	
	
	
	
	



2.3	 Objective Number 3: Influence of Building Information Modeling      Time Estimation on Project Completion. 
Instruction: Please tick ()  the option that best describes your level of agreement.
Likert Scale:	 1 = Strongly Disagree | 2 = Disagree | 3 = Neutral | 4 = Agree | 5= Strongly Agree
	S/N
	Influence of Building Information Modelling on project completion.
	1
	2
	3
	4
	5

	2.3.1
	Building Information Modelling improves time estimation accuracy for construction projects.
	
	
	
	
	

	2.2.2
	Building Information Modelling-based scheduling reduces project delays.
	
	
	
	
	

	2.3.3
	Integration of Building Information Modelling with project planning tools (e.g., 4D BIM) aids timely delivery.
	
	
	
	
	

	2.3.4
	Time estimation through Building Information Modelling is more reliable than traditional methods.
	
	
	
	
	

	2.3.5
	Building Information Modelling assists in proactive identification of time-related risks.
	
	
	
	
	

	2.3.6
	Quantity Surveyors contribute to time-saving through accurate measurement in Building Information Modelling models.
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