
ARCN InternaƟonal Journal of Sustainable Development 

Page | 223  
 

 

 

The Role of Building Information Modeling (BIM) in Enhancing 
Quantity Surveying in Sustainable Building Projects 

Garba Abba Habib1, Suleiman Atanda Saliman2, Mustapha I3,.  Maina, K.D4., 
and Abdullahi Mohammed5                                                                                                    

1Department of Building Technology, Ramat Polytechnic, Maiduguri                                                     
2Department of Quantity Surveying, Ramat Polytechnic Maiduguri                                                          

3Department of Civil Engineering Technology, Ramat Polytechnic, Maiduguri                                        
4Department of Agricultural and Bioenvironmental Engineering, Ramat Polytechnic, Maiduguri 

5Department of Statistics, Ramat Polytechnic, Maiduguri 

  

Abstract: This study explored the role of Building Information Modeling (BIM) in enhancing quantity surveying (QS) 
practices within sustainable building projects. The integration of BIM into the QS process aimed to improve accuracy, 
efficiency, and alignment with sustainability goals. The methodology employed involved comparing traditional QS 
practices with BIM-enhanced approaches, utilizing data from case studies and practical applications. Key findings 
indicated that BIM improved cost estimation accuracy by 30%, reduced project delays by 20-40% through enhanced 
clash detection, and improved real-time budget control by 25%. Additionally, BIM-enabled projects demonstrated 
significant reductions in material waste (up to 200%) and increased collaboration effectiveness (by 28.6%). 
Furthermore, sustainable building projects using BIM showed up to a 25% reduction in project overruns, a 20-30% 
reduction in material waste, and a 15% improvement in energy efficiency. Despite these benefits, challenges such as 
high initial costs, lack of skilled professionals, and interoperability issues hindered wider BIM adoption. The study 
concluded that while BIM significantly enhances QS practices in sustainable construction, addressing these barriers 
is essential for broader implementation. The results suggest that with adequate training, financial incentives, and 
technological integration, BIM can play a transformative role in achieving sustainability in building projects. 
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Introduction 

Sustainable building projects have emerged as a critical focus in the construction industry due to growing 
environmental concerns and the need for resource efficiency. The paper aim to minimize environmental 
impacts while enhancing energy efficiency, material conservation, and occupant comfort. Achieving 
sustainability goals in construction requires meticulous planning, accurate cost estimation, and efficient 
resource management, making quantity surveying an indispensable component of such projects. Quantity 
surveying plays a pivotal role in ensuring that project budgets are adhered to while also meeting the 
environmental performance standards of sustainable designs (Hardin & McCool, 2015). 

Building Information Modeling (BIM) has revolutionized the construction industry by enabling an 
integrated and data-driven approach to project design, management, and execution. BIM allows for the 
creation of 3D digital models that encapsulate not only the physical and functional aspects of a building but 
also critical project data such as material quantities, costs, and lifecycle assessments. This technology aligns 
closely with the goals of sustainable building projects by facilitating precise material usage, reducing waste, 
and enabling lifecycle cost analyses. The integration of BIM with quantity surveying has further enhanced 
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the accuracy and efficiency of cost estimation, procurement, and project monitoring, providing an essential 
tool for sustainable construction practices (Azhar, 2011). 

This review explores the role of BIM in enhancing the practice of quantity surveying within the context of 
sustainable building projects. It examines the capabilities of BIM to improve cost management, resource 
optimization, and project sustainability outcomes. The discussion also highlights the synergies between 
BIM and traditional quantity surveying methods and evaluates the challenges and opportunities of adopting 
BIM in the construction industry. By doing so, this review provides a comprehensive understanding of how 
BIM can support the transition toward more sustainable construction practices. 

Understanding Sustainable Building Projects 

Sustainable building projects emphasize designing and constructing facilities that balance environmental, 
social, and economic objectives. These projects incorporate principles such as energy efficiency, waste 
reduction, resource optimization, and promoting occupant health and well-being. The United Nations 
defines sustainability as development that meets the needs of the present without compromising future 
generations' ability to meet their own needs (UN, 1987). In construction, this involves adopting green 
materials, minimizing carbon footprints, and enhancing building lifecycle performance. For instance, 
integrating renewable energy systems and smart technologies has become a hallmark of modern sustainable 
construction. 

However, managing sustainable building projects presents significant challenges. Key issues include higher 
upfront costs of sustainable materials and technologies, limited availability of skilled labor, and regulatory 
compliance complexities (Ding et al., 2020). Additionally, achieving sustainability goals requires 
meticulous planning and collaboration among stakeholders. Issues like accurately estimating lifecycle 
costs, managing risks, and meeting certification standards such as LEED or BREEAM add layers of 
complexity to project management. These challenges necessitate robust tools and methods for accurate 
forecasting and efficient resource allocation. 

Quantity surveying plays a pivotal role in advancing sustainability efforts in construction. It ensures that 
financial and material resources align with sustainable objectives, providing cost-effective solutions that 
maximize value. Through accurate cost estimation, lifecycle analysis, and material specification, quantity 
surveyors contribute to minimizing waste and enhancing resource efficiency. Table 1 below illustrates the 
cost variations of using traditional vs. sustainable materials in construction. The data highlights how 
sustainable materials, while initially more expensive, can offer long-term financial and environmental 
benefits through reduced maintenance and operational costs. 

 

Table 1: Cost Comparison Between Traditional and Sustainable Materials in Construction 

Material Type Initial Cost 
($/m²) 

Lifecycle Cost ($/m² over 
25 years) 

Environmental Impact (kg 
CO₂/m²) 

Traditional Concrete 100 300 250 
Sustainable Concrete 
(GGBS) 

120 260 180 

Conventional Insulation 80 200 100 
Recycled Insulation 
Material 

95 170 60 

Source: Adapted from Ding et al. (2020) 

As shown in Table 1, sustainable materials generally result in lower lifecycle costs and reduced 
environmental impact, underscoring their importance in sustainable projects. Despite their higher initial 
costs, the long-term savings and alignment with sustainability goals justify their adoption. This makes 
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quantity surveyors indispensable in identifying and integrating cost-effective sustainable solutions into 
project designs. 

The Role of Quantity Surveying in Construction 

Quantity surveying (QS) plays a critical role in the construction industry by ensuring that projects are 
delivered within budget while meeting specified quality and time requirements. Traditional QS practices 
involve cost estimation, preparation of bills of quantities, and managing construction contracts. These tasks 
are often labor-intensive, relying heavily on manual measurements and calculations. However, these 
practices have been limited in addressing modern challenges such as integrating real-time project data and 
adapting to the increasing complexity of sustainable building designs (Ashworth et al., 2013). 

Accurate cost estimation and management are crucial in construction, particularly in sustainable building 
projects where resource optimization is essential. A miscalculation in cost estimation can lead to budget 
overruns, project delays, or reduced project quality. Quantity surveyors provide detailed cost analyses, 
identify risks, and advise on cost-effective measures, making them indispensable for achieving financial 
efficiency (Smith, 2016). Table 2 illustrates the comparative accuracy levels of traditional versus BIM-
enhanced QS practices, highlighting how technological integration significantly improves accuracy and 
efficiency. 

The integration of sustainability into QS has become increasingly important as the industry prioritizes 
environmentally responsible construction. Quantity surveyors now assess the financial implications of 
green materials, energy-efficient technologies, and lifecycle costs, which are central to sustainable building 
projects (RICS, 2020). By incorporating sustainability metrics, quantity surveyors not only manage costs 
but also contribute to reducing a project’s environmental impact. Table 2 compares traditional and BIM-
enhanced QS practices in managing sustainable project metrics, showing improved alignment with 
sustainability goals when BIM tools are employed. 

 

Table 2: Comparative Analysis of Traditional and BIM-Enhanced Quantity Surveying Practices 

QS Practice Traditional QS BIM-Enhanced QS 
Accuracy in Cost Estimation ±10% of actual cost ±3% of actual cost 
Time Required for Costing Weeks Days 
Integration with Sustainability Goals Limited Comprehensive 
Real-Time Data Use No Yes 

 

The table illustrates the efficiency and accuracy improvements provided by BIM-enhanced QS practices. 
Traditional methods, while foundational, are less capable of integrating sustainability metrics and real-
time data compared to BIM tools, which enable faster, more precise, and sustainable-focused project 
management. 

BIM as a Tool for Enhancing Quantity Surveying 

Building Information Modeling (BIM) has revolutionized quantity surveying practices, particularly in 
sustainable building projects, by improving the accuracy and efficiency of cost estimation and take-off 
processes. Traditional manual methods are time-consuming and prone to errors, which often lead to cost 
overruns and inefficiencies. BIM facilitates automated quantity take-offs by linking model elements to 
accurate quantities in real-time, reducing human error and enhancing precision. According to Smith and 
Tardif (2020), BIM improves cost estimation accuracy by up to 30% compared to traditional methods. This 
is particularly valuable in sustainable projects where accurate material quantification is critical for 
minimizing waste and achieving green certification requirements. 
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Another significant advantage of BIM is its ability to support clash detection and risk reduction. Sustainable 
building projects involve complex designs and systems that require seamless integration of multiple 
disciplines. BIM tools identify potential conflicts, such as overlapping systems or incompatible materials, 
early in the design phase. For instance, a study by Zhang et al. (2018) demonstrated that BIM-enabled clash 
detection reduced project delays by 20–40%. By addressing issues before construction begins, BIM not 
only prevents costly rework but also ensures the alignment of sustainable objectives, such as energy 
efficiency and reduced material usage, with the overall design. 

Moreover, BIM supports real-time data integration, which enables dynamic cost control throughout the 
project lifecycle. Quantity surveyors can continuously update cost estimates and budgets as changes occur, 
fostering better decision-making and financial management. This real-time capability ensures that 
sustainable goals, such as using eco-friendly materials or meeting energy performance standards, remain 
financially viable. Table 3 illustrates the quantitative impact of BIM on cost estimation, clash detection, and 
project efficiency in sustainable construction projects. 

Table 3: Quantitative Impact of BIM on Quantity Surveying in Sustainable Projects 

BIM Feature Improvement Metric Impact Source 
Automated Cost 
Estimation 

30% increase in estimation 
accuracy 

Reduced material waste and 
cost overruns 

Smith and 
Tardif (2020) 

Clash Detection 20–40% reduction in project 
delays 

Fewer construction conflicts 
and rework 

Zhang et al. 
(2018) 

Real-Time Data 
Integration 

25% improvement in budget 
control accuracy 

Enhanced decision-making 
and sustainability 

Williams et al. 
(2021) 

 

Table 3 highlights the transformative impact of BIM features on key quantity surveying metrics. Notably, 
the integration of automated cost estimation and real-time data significantly improves project efficiency 
and financial management. The ability to detect clashes early further reduces delays and rework, ensuring 
that sustainable design objectives are consistently achieved. 

BIM's Contribution to Sustainable Building Practices 

Building Information Modeling (BIM) significantly contributes to sustainable building practices by 
supporting green certifications such as Leadership in Energy and Environmental Design (LEED) and the 
Building Research Establishment Environmental Assessment Method (BREEAM). BIM facilitates the 
integration of sustainability parameters directly into the design and construction process, enabling real-time 
analysis of energy efficiency, water usage, and material selection. By embedding certification criteria into 
the BIM model, design teams can ensure compliance with green building standards from the project's 
inception, reducing time and resources required for revisions (Krygiel & Nies, 2008). For example, BIM 
tools can simulate energy performance, enabling designers to identify areas where energy efficiency can be 
optimized, a crucial factor for LEED certification. 

In terms of lifecycle cost analysis and resource optimization, BIM provides quantity surveyors with precise 
data on material quantities, energy consumption, and operational costs. This capability enables the creation 
of detailed cost models that include not just construction costs but also maintenance and operational 
expenses over the building’s lifecycle. For instance, the use of BIM in a sustainable housing project in the 
UK demonstrated a 15% reduction in material waste and a 20% decrease in lifecycle costs compared to 
traditional methods (Azhar et al., 2011). This level of detail helps stakeholders make informed decisions, 
supporting cost-effective and sustainable construction solutions. 

Furthermore, BIM integrates environmental impact assessments (EIA) into project workflows, allowing for 
early identification of environmental risks and mitigation strategies. For example, BIM models can 
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incorporate carbon footprint calculations and simulate the environmental impact of various design 
alternatives. Table 4 below demonstrates how BIM-enabled EIAs influence decision-making by comparing 
the environmental impacts of using conventional materials versus eco-friendly alternatives. This 
quantitative analysis highlights BIM's potential to promote environmentally responsible construction 
practices. 

Table 4: Comparison of Environmental Impact Using BIM for Material Selection 

Material Type Carbon Footprint (kg 
CO₂/m²) 

Energy Consumption 
(MJ/m²) 

Cost Savings (% Over 
10 Years) 

Conventional 
Materials 

250 1,200 0% 

Eco-Friendly 
Alternatives 

180 900 25% 

Source: Adapted from Azhar et al. (2011) and Krygiel & Nies (2008). 

Table 4 illustrates the quantifiable advantages of using BIM to assess and select eco-friendly materials. By 
enabling precise analysis and visualization, BIM empowers project teams to balance sustainability goals 
with cost efficiency, ensuring environmentally responsible construction outcomes. 

Challenges and Barriers to BIM Adoption 

Despite its transformative potential, the adoption of Building Information Modeling (BIM) in enhancing 
quantity surveying for sustainable building projects faces significant challenges. Technological challenges 
are among the primary barriers. Many organizations encounter difficulties in integrating BIM software with 
existing systems, often due to a lack of compatibility and interoperability among different software 
platforms (Succar, 2009). Additionally, the high demand for computational power and data storage can 
strain resources, particularly for small to medium enterprises (SMEs) (Gledson & Greenwood, 2017). Such 
issues impede seamless collaboration and limit the efficiency gains associated with BIM. 

Training and skill gaps present another critical obstacle. Quantity surveyors often require specialized 
training to transition from traditional methods to BIM-based workflows. A lack of proficiency in BIM tools 
such as Autodesk Revit or Navisworks can lead to inaccuracies in cost estimations and delays in project 
timelines. According to RICS (2020), only 40% of quantity surveyors globally reported adequate BIM 
training, highlighting the need for targeted educational programs. Furthermore, legal and contractual issues 
complicate BIM adoption. Ambiguities in BIM-related contracts regarding intellectual property, 
responsibilities, and liabilities discourage stakeholders from fully engaging with the technology (Ashcraft, 
2008). 

Finally, the cost implications of BIM adoption pose a barrier, particularly for smaller firms. Initial setup 
costs, including software licensing, hardware upgrades, and employee training, can be prohibitively 
expensive. For instance, the cost of a single BIM license can range from $2,000 to $10,000 per year, 
depending on the software and features (Eastman et al., 2011). Table 5 summarizes these challenges, 
highlighting their impact and prevalence across the construction industry. 

Table 5 provides a comprehensive overview of the primary challenges associated with BIM adoption, 
presenting both qualitative and quantitative data. It underscores the prevalence of these barriers, 
especially among SMEs and developing economies. The data also illustrates the financial burden 
associated with training and technological investments, emphasizing the need for cost-effective strategies 
to promote BIM uptake. 
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Table 5: Challenges and Barriers to BIM Adoption 

Challenge Description Quantitative Data Source 
Technological 
Challenges 

Compatibility and interoperability 
issues between software 
platforms. 

70% of SMEs report software 
integration challenges 

Gledson & 
Greenwood, 2017 

Training and Skill 
Gaps 

Lack of specialized training for 
quantity surveyors in BIM tools. 

Only 40% of quantity 
surveyors report adequate BIM 
training 

RICS, 2020 

Legal and 
Contractual Issues 

Ambiguities in intellectual 
property, responsibilities, and 
liabilities. 

60% of firms cite legal 
concerns as a barrier 

Ashcraft, 2008 

Cost Implications of 
BIM Adoption 

High initial investment in 
software, hardware, and training. 

BIM software license costs 
range from $2,000 to $10,000 
per year 

Eastman et al., 
2011 

 

Case Studies and Applications 

The adoption of Building Information Modeling (BIM) in sustainable building projects has demonstrated 
significant improvements in quantity surveying efficiency, accuracy, and overall project outcomes. One 
notable case is the “One Angel Square” project in Manchester, UK, a highly sustainable office building 
with a BREEAM "Outstanding" rating. BIM played a pivotal role in its development, enabling precise 
material quantification and reducing waste by 15% compared to traditional practices (Jones et al., 2019). 
Through detailed modeling, the project team optimized material usage and construction sequences, leading 
to an 18% reduction in costs associated with rework and overruns. This success highlights how BIM 
empowers quantity surveyors to contribute actively to sustainable objectives. 

A comparative analysis between traditional and BIM-enhanced quantity surveying in a residential project 
in Singapore further illustrates these benefits. Traditional methods often rely on 2D drawings and manual 
calculations, which are prone to errors and inconsistencies. In contrast, the BIM-based approach for the 
case study streamlined cost estimation, reducing time spent by 25% while improving accuracy by 30% (Lee 
et al., 2021). The study also noted that BIM facilitated better collaboration between stakeholders, 
significantly reducing disputes over cost discrepancies. These findings underscore the transformative 
potential of BIM in integrating sustainable practices with cost management. 

Table 6 below summarizes key quantitative data from these case studies, comparing traditional and BIM-
enhanced approaches in terms of cost savings, time efficiency, and material waste reduction. The data 
illustrate how BIM's adoption in sustainable projects leads to tangible benefits, emphasizing its value in 
modern quantity surveying practices. 

Table 6: Comparative Analysis of BIM vs. Traditional Quantity Surveying in Sustainable Projects 

Metric Traditional 
Approach 

BIM-Enhanced 
Approach 

Percentage 
Improvement (%) 

Source 

Cost Savings ($ million) 1.8 2.1 16.7 Jones et al., 
2019 

Time Efficiency (man-
hours) 

2000 1500 25 Lee et al., 
2021 

Material Waste 
Reduction (%) 

5 15 200 Jones et al., 
2019 

Collaboration 
Effectiveness (%) 

70 90 28.6 Lee et al., 
2021 
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The table highlights the superior performance of BIM in enhancing various aspects of sustainable building 
projects. The notable 200% improvement in material waste reduction demonstrates BIM’s capacity to align 
construction practices with environmental sustainability. Similarly, the increase in collaboration 
effectiveness points to BIM’s ability to facilitate integrated project delivery (IPD), further supporting 
sustainable objectives. 

Future Trends and Innovations 

Advances in Building Information Modeling (BIM) are reshaping the construction industry, particularly in 
sustainable building projects. The integration of Artificial Intelligence (AI) and the Internet of Things (IoT) 
into BIM platforms is enabling more intelligent and predictive quantity surveying processes. AI can enhance 
cost estimation accuracy by learning from historical data and suggesting optimal material usage, while IoT 
sensors provide real-time updates on material consumption and environmental conditions, contributing to 
dynamic cost control and sustainability monitoring (Smith et al., 2022). For example, BIM systems 
integrated with IoT can monitor energy efficiency during construction, ensuring alignment with green 
building standards. 

The evolving role of quantity surveyors is another significant trend in digital construction. With BIM 
adoption, quantity surveyors are transitioning from traditional tasks to more strategic roles, such as 
managing digital data workflows and analyzing project sustainability metrics. This evolution demands new 
skillsets, including proficiency in BIM software and data analytics. As Table 1 illustrates, professionals 
with BIM expertise report an average 25% reduction in project overruns compared to traditional methods 
(Jones et al., 2023). Such advancements position quantity surveyors as pivotal contributors to achieving 
sustainability goals in the construction sector. 

BIM also holds immense potential in fostering global sustainable building efforts. With increasing 
international focus on green certifications such as LEED and BREEAM, BIM provides a robust platform 
for harmonizing sustainability objectives with cost efficiency. Projects utilizing BIM have shown a 20-30% 
reduction in material waste and a 15% improvement in energy efficiency during construction phases (Global 
Green Building Council, 2023). Table 7 highlights the quantitative impact of BIM on cost savings and 
sustainability outcomes. These innovations demonstrate that the synergy between BIM, quantity surveying, 
and sustainability can significantly advance sustainable building practices worldwide. 

Table 7: Impact of BIM on Sustainable Construction Metrics 

Metric Traditional 
Methods 

BIM-Enabled 
Processes 

Percentage 
Improvement 

Average Project Overruns (%) 15% 11% 25% 
Material Waste Reduction (%) 10% 20-30% 100-200% 
Energy Efficiency Improvement 
(%) 

5% 15% 200% 

Cost Overruns on Green Projects 
(%) 

20% 10% 50% 

Source: Adapted from Jones et al. (2023) and Global Green Building Council (2023). 

 
The table provides a comparative overview of key metrics influenced by BIM in sustainable building 
projects. The data highlights the substantial improvements in project management, resource utilization, 
and energy efficiency achieved through BIM-enabled processes. These enhancements highlight the 
transformative role of BIM in advancing sustainable construction practices. 

Conclusion 

Building Information Modeling (BIM) has emerged as a game-changing tool in enhancing quantity 
surveying practices, especially in the context of sustainable building projects. Its ability to automate 
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processes, improve accuracy, and integrate sustainability metrics has revolutionized how construction costs 
are estimated and managed. BIM facilitates real-time collaboration among project stakeholders, reducing 
errors and improving project efficiency. Compared to traditional methods, BIM significantly enhances cost 
estimation accuracy, reduces the time required for material take-offs, and supports comprehensive lifecycle 
assessments, thereby aligning construction practices with sustainability goals. However, challenges such as 
high implementation costs, lack of skilled professionals, and interoperability issues remain barriers to its 
full adoption. 

Recommendations 

To maximize the benefits of BIM in quantity surveying, several steps should be taken. Training and 
upskilling programs tailored for quantity surveyors should be prioritized to bridge the skill gap. 
Governments and industry stakeholders should provide incentives, such as subsidies or tax benefits, to 
encourage BIM adoption, particularly in sustainability-focused projects. Establishing standardized 
guidelines and legal frameworks for BIM implementation will enhance consistency and reduce ambiguities. 
Additionally, fostering interdisciplinary collaboration among architects, engineers, and quantity surveyors 
will further streamline BIM workflows and project outcomes. Future research should focus on integrating 
advanced technologies such as artificial intelligence and IoT into BIM platforms to enhance predictive 
analytics and resource optimization. Exploring the cost-benefit dynamics of BIM adoption in developing 
regions will also be crucial to promoting its global acceptance. 
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