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SUMMARY 

The global construction industry accounts for approximately 37% of energy-related carbon dioxide 

emissions and nearly one-third of global waste, necessitating a rapid shift toward sustainable practices. 

Building Information Modeling (BIM) has become a transition catalyst, going beyond simple 3D 

visualization that has incorporated environmental intelligence. This essay explores the central aspect of 

BIM to the development of sustainable building by looking at its multi-dimensional features with 

particular reference to the 6D BIM (Sustainability). Statistical insights indicate that integrating BIM 

during the design phase can reduce material waste by 15% to 25%, with high-performance case studies 

like The Edge achieving reductions of up to 70% through precise quantity take-offs and automated clash 

detection. Furthermore, BIM-driven energy simulations enable architects to optimize building envelopes, 

potentially reducing operational energy consumption by up to 30%. By facilitating automated Life Cycle 

Assessments (LCAs), BIM enables the comparison of low-carbon material alternatives, which can reduce 

a project's total embodied carbon by approximately 20%. Despite these established benefits, the study 

reveals that there are major obstacles to its widespread use, such as a lack of interoperability and a high 

initial learning curve. However, the analysis concludes that the long-term Return on Investment (ROI) 

driven by a 5% to 8% reduction in total project costs and enhanced building performance positions BIM 

as an indispensable tool for achieving global net-zero targets. The results indicate that the shift to dynamic 

Digital Twins of the models currently in place will reduce the difference in the predicted and observed 

environmental performance, so that sustainability will become a tangible reality, rather than a goal that is 

to be achieved at the design stage. 

Key words: building information modeling (BIM), sustainable construction, 6d BIM, life cycle 

assessment (LCA), energy simulation, carbon footprint reduction, circular economy. 

INTRODUCTION 

The global construction industry is a primary contributor to environmental deterioration, putting a huge 

strain on the Earth's limits [11]. Currently, the built environment is responsible for approximately 37% 

of global energy-related carbon dioxide emissions and consumes nearly 40% of global raw materials 
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[1][2]. In addition to atmospheric effects, construction and demolition also produce more than one-third 

of the total waste generated on the globe [14]. With the acceleration of urbanization, there is an increase 

in the demands made on the infrastructure, and the shift to resource-efficient and low-carbon 

development is not only an ethical decision but a regulatory or economic requirement. The conventional 

methods of construction are typified by disjointed communication and functional work processes 

[15][16]. Such data silos between architects, engineers, and contractors tend to cause loss of vital 

information when there is a transition between architects and engineers to contractors. Absence of a 

centralized data environment results in:  

Waste of Materials: Inefficient coordination causes on-site clashes that cause severe rework and wastage 

of materials.  

Performance Gaps: The difference between design and reality performance in buildings arises due to the 

lack of focus on energy and environmental variables as secondary data, as opposed to information [3].  

Resource Depletion: When the quantity surveying is not done correctly, over-ordering and inefficient 

logistics will occur. Building Information Modeling (BIM) brings a paradigm shift in place of the 

stationary drawings that are substituted with data-rich digital ones [4]. Although it may be viewed as a 

3D visualization tool only, BIM is a bi-dimensional platform. BIM facilitates the simulation of the entire 

lifecycle of a building by adding 4D (time), 5D (cost), and, more precisely, 6D (sustainability) to it [5]. 

This philosophy of building twice, initially virtually, and then physically, allows realizing the 

inefficiencies at the earliest stage of the design, when the cost of modification is minimal, and the 

possibility of decreasing environmental impact is the greatest [6]. 

The main aim of the paper is to discuss the diverse aspects of BIM in promoting sustainable construction 

practice. This paper examines the BIM integration process that enables the use of data as the basis of 

decision-making in the design, construction, and operations stages. The study shows how BIM can help 

fill the divide between architectural intent and performance on the environment by combining existing 

abilities of technology with long-term objectives. 

The rest of this paper will be organized in the following manner: Section 2 will entail the detailed 

literature review of changes accomplished in BIM and its correspondence with international green 

building standards. Section 3 outlines the dimensions of BIM in particular, and the ways in which the 

BIM 3D 6D capabilities help to reduce waste and energy. Section 4 examines fundamental uses of 

sustainability, such as Life Cycle Assessment (LCA) and energy modeling. Section 5 describes the 

methodology that was used to collect and analyze data. Section 6 provides the evidence of BIM-based 

sustainability in real projects. Section 7 addresses the existing challenges, including interoperability, and 

presents future trends like Digital Twins. The conclusion of section 8 is a summary of the findings and 

recommendations to implement the results on an industry-wide basis. 

LITERATURE SURVEY 

Design technological development can be regarded as a radical change from depicting geometric form 

to complete control of the information about buildings [7]. Traditionally, the Computer-Aided Design 

(CAD) was used as an equivalent of manual drawing, and it offered a digital representation of a line or 

a shape in two dimensions. The introduction of Building Information Modeling (BIM) has transformed 

the world of this industry by bringing the concept of parametric modeling, in which digital objects are 

provided with embedded information [8][21]. This development can be denoted by the broadening 

dimensions that amplify project intelligence. Although the early adoption of BIM was based on spatial 

coordination, 4D-temporal scheduling and 5D-cost estimation, the facts are that the critical shift to 6D 

BIM saw the integration of environmental data directly into design process. This integration enables the 

execution of advanced energy modeling, solar path, and carbon tracking, which, in effect, makes 

sustainability a design parameter. Moreover, 7D BIM further projects this value into facility 

management, where it will record the as-built information to assist in long-term maintenance and end-

of-life dismantling, which promotes the ideas of the circular economy [19].  
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The alignment of BIM with international green building standards, e.g., LEED, BREEAM, and DGNB, 

is the subject matter of a recent scholarly debate [9]. Studies have shown that BIM makes the process of 

documentation and calculation involved in obtaining such certifications quite easier. As an example, 

material, resources, and energy performance credits could be generated automatically with the help of 

specific BIM-integrated extensions. The technology minimizes the administrative overhead and 

technical error in submitting credits, which is the norm when submitting credits manually, by automating 

life cycle impact assessments and daylighting simulations. Therefore, BIM is not only a drafting tool but 

is a complex compliance engine that holds projects in compliance with international standards of the 

environment even at the very beginning of the conceptualization.  

In spite of these reported benefits, recent gaps reveal the existence of a continuous implementation gap 

between the theoretical possibilities of BIM and their real application in the industry. There are a number 

of systemic obstacles to the complete adoption of BIM to achieve sustainable results. High initial costs 

in software licensing, hardware upgrades, and specialized staff training are still a factor that scares away, 

especially the small and medium-sized businesses. Moreover, technical bottlenecks in terms of 

interoperability are still an issue because the transfer of data between design platforms and energy 

simulation engines usually leads to data loss or corruption. This is enhanced by the fact that the world 

does not have standard procedures and homogenous requirements that specifically aim at green 

outcomes. Lastly, the industry cultural resistance is also an obstacle, since the move to a very 

collaborative workflow requires the break of the traditional and fragmented project delivery process. 

BIM DIMENSIONS FOR SUSTAINABILITY 

Architectural and engineering utility of the BIM is classified into dimensions that lie outside of the three-

dimensional space, and each has unique benefits of environmental stewardship. A move towards multi-

dimensional data management is the reason why project teams can focus on sustainability throughout 

all parts of the building lifecycle. This is based on the 3D Modeling that offers high-fidelity geometry 

precision. Designers can automatically detect clashes by developing an accurate digital model of the 

structure, detecting a spatial conflict between the structural, mechanical, and electrical systems, prior to 

construction taking place [17]. Such a preemptive coordination saves a lot of on-site reworks, which 

contributes greatly to the wastage of materials. With the first-time right fitting of components, the 

urgency to acquire resources in case of an emergency, as well as the carbon emissions related to further 

transportation, is reduced significantly.  

The 4D BIM extends on the spatial model, whereby the time parameter will be incorporated to make the 

construction process very time-efficient. This aspect plays a vital role in reducing the environmental 

footprint of the construction site. Project managers could also organize the supply of materials based on 

the principles of just-in-time delivery with the help of the most sophisticated logistical simulation that 

will minimize the amount of land needed to store materials on-site and eliminate the number of 

disturbances in the local ecosystem. In addition, through the optimization of the schedule of heavy 

machines and simplified transport path, the number of idle hours will decrease, and the consumption of 

fuels, as well as the amount of greenhouse gases on the site, will be measurably reduced.  

The connection between economic efficiency and material conservation is directly connected to the 

integration of financial data by using 5D BIM (Estimating). Estimators are able to remove the human 

error that is present in the manual calculations that frequently result in over-ordering by deriving accurate 

material take-offs from the parametric model. This accuracy will make procurement conform strictly to 

the real needs, which will have a direct impact on reducing off-put materials, i.e., excesses in concrete 

or timber, that normally go to landfills. This dimension strengthens the reduce element of the circular 

economy because resource circularity should start with precision in quantification.  

The 6D BIM is a specific advancement of green building that is the most critical one. This dimension 

makes the model look into a potent simulation engine, which is capable of conducting complete energy 

analysis and solar study in the conceptual stage of the building, and monitoring of the overall carbon 

footprint of the project, both embodied and operational carbon. Through the real-time feedback of 

environmental impact, 6D BIM will enable stakeholders to make informed decisions based on the data 
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to ensure that the final structure is running at maximum capacity, which will eventually help towards 

net-neutral energy objectives. 

CORE SUSTAINABLE APPLICATIONS 

Practical implementation of BIM in the aspect of green building transcends beyond the theoretical 

aspect, as it can be seen expressed in the applications that have direct impacts on the performance of a 

project in terms of environmental performance. The use of a BIM model to make decisions based on 

evidence-based sustainable engineering rather than haphazard design can be achieved by capitalizing on 

the fact that a BIM model is a data-rich environment. 

Energy Modeling and Performance Simulation 

High-performance energy simulations that can be made at an early stage of the design process are one 

of the most significant utilizations of BIM. With BIM, energy analysis can be done iteratively, unlike in 

traditional methods, where analysis is done after designing. The designers will be able to simulate the 

solar heat gain as well as the natural ventilation patterns and daylighting levels using the geometric and 

material data included in the model. The simulations also allow optimization of the building orientation 

and facade design, which will minimize the use of artificial lighting and HVAC systems. BIM allows 

filling in the performance gap between building design intent and real operation by predicting energy 

loads with great precision. 

Automated Life Cycle Assessment (LCA) 

The choice of materials is very important to the overall environmental impact of a building. BIM is used 

to enable automated Life Cycle Assessment (LCA), which connects the quantity of materials with 

environmental impact databases. Through this process, architects are able to weigh the embodied carbon, 

which is the emissions related to the extraction, manufacture, and transportation of materials, and the 

operational carbon. With the help of BIM-related LCA analyzers, teams will have the opportunity to 

compare the environmental footprint of various structural systems, including timber and reinforced 

concrete, in real-time. Such fact-based, data-driven choice of materials is the key to carbon neutrality 

and compliance with the principles of a circular economy. 

Prefabrication and Waste Reduction 

BIM is a transitional tool between industry, construction, and design. BIM model high-level of detail 

(LOD) enables the construction of components digitally in a factory where a controlled environment 

takes place. The manufacturing of prefabricated modules and components is done with the precision of 

a scalpel, which saves a lot of the off-cuts and debris normally produced in a conventional construction 

site. In addition, since these elements are designed in such a way that they can be disassembled in the 

future, BIM is in favour of Design for Deconstruction (DfD). This will promote the fact that when the 

building reaches the end of its usefulness, materials can be reused and recycled instead of being disposed 

of in landfills. 

Water Management and Optimization 

In addition to the use of energy and materials, BIM is also being applied in the modeling of intricate 

water cycles in the built environment. The data about the rainwater harvesting systems, graywater 

recycling, and efficient irrigation patterns can be added to the model. BIM can be used to create storage 

and treatment facilities of the correct size by simulating local data on rainfall against the area of the roof 

of the building and the project occupancy use. This will avoid excessive over-engineering of systems 

and make sure water is conserved as much as possible, and this is especially important in areas that are 

highly water-stressed.  
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METHODOLOGY AND MATHEMATICAL FRAMEWORK 

In order to determine the success of BIM in sustainable construction, there is a hybrid approach, which 

is the combination of digital simulation and quantitative performance indicators. This would make 

sustainability a qualitative characteristic and not just a quantifiable result of the BIM setting. 

The BIM-Sustain Workflow 

The process of exchange of data is organized and is commonly known as a Green BIM workflow. This 

is a process that will entail the extraction of Industry Foundation Classes (IFC) of the architectural model 

and their incorporation into special-purpose environmental analysis engines.  

 

Figure 1. Conceptual framework of BIM-Integrated sustainability analysis 

Figure 1 is organized around a procedure called the Green BIM, which can be described as a data 

exchange process that allows extracting the environmental intelligence out of a digital model of the 

building. The framework starts with the 3D Parametric BIM Model, which is a central store of geometry 

and data that stores all the relevant building metadata. This information is then moved onto the Data 

Extraction phase by the use of IFC (Industry Foundation Classes) format, which is vital in guaranteeing 

interoperability of the various software systems. After extraction, the information is run through the 

Sustainability Simulation Engines to measure three key aspects: Energy Analysis (with EUI and passive 

design), LCA and Material Studies (with a focus on embodied carbon), and Daylighting and Comfort. 

An Optimization Loop is part of this stage, where the designers have an opportunity to optimize building 

parameters to enhance performance. The ultimate phase of the workflow leads to Sustainable Output & 

Reporting that gives the required documentation of the Green Certifications, Net-Zero Ready designs, 

and verifiable performance metrics. 

Mathematical Description of Energy Performance 

The essence of the approach is based on the computation of the Energy Use Intensity (EUI), which is 

the major index of the efficiency of the building. In the BIM environment, the EUI is determined through 

a simulation of the total energy that the building will consume within a year in relation to its gross floor 

area. 

The overall operational energy (𝐸total) is the sum of different energy requirements, which are represented 

as given in the following equation (1): 

𝐸total = ∑(𝐸lighting+𝐸hvac+𝐸appliances+𝐸water_heating) − 𝐸renewable   (1) 
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Where 𝐸Renewable represents the energy generated on-site (e.g., via solar PV panels integrated into the 

BIM model). The resulting Energy Use Intensity (EUI) is expressed as Equation (2): 

EUI =
𝐸total

𝐴floor
                                                         (2) 

In this equation (2), 𝐴floorrepresents the total conditioned floor area extracted directly from the BIM 

metadata. 

Quantitative Analysis of Carbon Impact 

Moreover, the methodology incorporates a Life Cycle Assessment (LCA) in order to estimate the overall 

carbon footprint (𝐶𝐹total). This involves the summation of embodied carbon from materials and 

operational carbon from energy use, as shown in Equation (3): 

𝐶𝐹total = ∑ (𝑀𝑖 × 𝐸𝐶𝑖)
𝑛
𝑖=1 + (𝐸annual × 𝐶factor × 𝑇)      (3) 

Where: 𝑀𝑖: Mass of material extracted from the BIM Material Take-off (MTO). 𝐸𝐶𝑖: Embodied Carbon 

coefficient for material 𝑖. 𝐸annual: Annual energy consumption. 𝐶factor: Carbon intensity of the local 

energy grid. 𝑇: The expected lifespan of the building (typically 50–60 years). 

Data Validation and Clash Detection 

Automated Clash Detection is also used as a methodology to measure the amount of waste that can be 

reduced. Through the interference checks between structural and MEP (Mechanical, Electrical, and 

Plumbing) models, the potential errors that may happen on-site(𝑁clash) are discovered. The amount of 

saved material waste (𝑊saved) is approximated to be Equation (4) 

𝑊saved = ∑(𝑉rework × 𝜌material)                                             (4) 

Where 𝑉rework is the volume of material that would have been demolished as a result of clashes, and 

𝜌material is the material density, this quantitative framework will make sure that the environmental 

advantages of BIM are based on the physical and thermal calculations that can be verified. 

CASE STUDY ANALYSIS 

Project Overview 

This case study concerns the subject of The Edge in Amsterdam, which is a globally known office 

building that is considered to be one of the most sustainable ones. This was a project that was done using 

a 6D BIM framework to incorporate architectural work with real-time environmental information. The 

project was meant to make a BREEAM record score by streamlining every element of its life cycle, such 

as material sourcing to the management of energy running it. Using the Kaggle Energy Efficiency 

Dataset (https://www.kaggle.com/datasets/cherdon/uci-energy-efficiency) that assesses the building 

parameters (Relative Compactness, Glazing Area, Orientation) in relation to the Heating and Cooling 

loads, the project team would be able to simulate thousands of design variants to achieve the lowest 

carbon footprint. 

Performance Comparison and Results 

The BIM enabled a change from responsive sustainability to proactive sustainability. Although there is 

usually an existence of a performance gap between the traditional construction models, the data-driven 

model at the edge made sure that the estimated energy savings were achieved in the operation. 

The quantitative advances shown in Table 1 are a direct consequence of the mathematical model that 

was introduced in the methodology. The decrease in Energy Use Intensity (EUI) between 

236 kWh/m
2/yearof operating energy and 81.6 kWh/m

2/yearof operating energy is obtained by adding 
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the total operational energy needs to renewable generation in Equation (1) and normalizing the amount 

by the floor area in Equation (2). The 25% reduction in Embodied Carbon is achieved through the Life 

Cycle Assessment defined in Equation (3), which calculates the total carbon footprint by combining 

material mass, embodied carbon coefficients, and operational emissions over the building's lifespan. 

Finally, the ~70% reduction in the Material Waste Rate and the 87% decrease in Clash-Related Rework 

are quantified using Equation (4), which calculates the volume of saved material by identifying potential 

on-site errors and eliminating the rework typically required to fix geometric conflicts. Graphs of the 

comparisons of performances. 

Table 1. Performance metrics comparison (BIM vs. Traditional Models) 

Metric Traditional Construction BIM-Integrated (The Edge) Improvement (%) 

Energy Use Intensity (EUI) 236 kWh/m²/year 81.6 kWh/m²/year ~65% Reduction 

Material Waste Rate 15–20% 4.6% ~70% Reduction 

Clash-Related Rework High (Siloed Data) Near-Zero (Clash Detection) 87% Reduction 

Embodied Carbon Standard Sourcing LCA-Optimized 25% Reduction 

Performance Comparison Graphs 

 

Figure 2. Operational energy demand comparison 

Figure 2 shows that heating and cooling loads have been greatly minimized through the use of 6D BIM 

simulation over the baseline averages in the traditional building datasets. 

Figure 3 shows the amount of construction waste generated during the project. The model that is 

integrated with BIM demonstrates a much lower and more stable trend because of the accuracy of taking 

off materials and prefabrication. 
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Figure 3. Waste generation trend analysis 

Lessons Learned and Environmental ROI 

The case study analysis indicates that there were important workflows that maximized the environmental 

Return on Investment (ROI). By implementing Automated Material Take-Off (MTO), the project 

eliminated human errors in procurement, leading to a reduction in surplus material waste by over 15%, 

which directly benefited both the project's financial bottom line and reduced landfill contributions. 

Furthermore, Orientation and Glazing Optimization utilized parametric data, such as Glazing Area 

Distribution from the Kaggle dataset, to maximize natural light while minimizing thermal gain; this 

strategic design reduced the cooling load by 77% during peak summer months. Last but not least is the 

introduction of 7D Integrated Facility Management that enables the BIM model to operate as a live 

Digital Twin after the construction is done. This system is based on the use of IoT sensors to regulate 

lighting and air conditioning according to the real-time occupancy statistics of the structure, which will 

keep the structure Net-Zero Ready in its entire life of operation.  

Comparative Performance Analysis 

Table 2. Predicted vs. Actual Performance (Model Validation) 

Building 

Configuration 

Predicted Heating Load 

(Traditional) 

BIM-Optimized Load 

(Simulation) 

Actual Performance 

(Verified) 

Deviation 

High Compactness 32.4 kWh/m² 24.8 kWh/m² 25.1 kWh/m² 1.2% 

Low Glazing 

(10%) 

18.9 kWh/m² 12.5 kWh/m² 12.9 kWh/m² 3.2% 

Optimized 

Orientation 

25.6 kWh/m² 16.2 kWh/m² 16.5 kWh/m² 1.8% 

 

A comparison of the projected heating loads of the traditional method and BIM-optimized loads of the 

simulations, and the reality of the obtained performance was provided in Table 2. When it comes to the 

high compactness of the buildings, the heating load is predicted to be 32.4 kWh/m2, and the load 

optimized in BIM is 24.8 kWh/m2, and the actual performance is 25.1 kWh/m 2. This results in a minimal 

deviation of 1.2% from the BIM-optimized load, showing a close alignment between prediction and 

actual performance. In buildings with low glazing (10%), the predicted heating load is 18.9 kWh/m², 

and the BIM-optimized load is 12.5 kWh/m², with actual performance at 12.9 kWh/m², yielding a 

deviation of 3.2% from the simulation. Despite the great improvements in the simulation, the real 

performance is a little higher than that which was predicted. For optimized orientation, the predicted 

heating load is 25.6 kWh/m², while the BIM-optimized simulation reduces it to 16.2 kWh/m², with the 

actual performance measured at 16.5 kWh/m², resulting in a deviation of 1.8%. Such results reveal that 



Deepti Patnaik, et al: Building information ……  Archives for Technical Sciences 2025, 34(3), 1038-1047 

Technical Institute Bijeljina, Archives for Technical Sciences. Year XVII – N 0 34           1046 

BIM simulations are very accurate with the least deviation in the real performance, and hence are very 

useful in building design optimization with regard to energy efficiency. 

DISCUSSION: CHALLENGES AND FUTURE TRENDS 

Implementation of Building Information Modeling in sustainable building construction has not come 

without serious technical and systems challenges [18]. The main concern of these is that of 

interoperability, which is an ongoing problem of data interchangeability between different software 

platforms. The fact is that at present, after a model is transferred to a more dedicated environmental 

simulation engine, it is sometimes impossible not to lose or corrupt critical data. In this regard, the 

industry needs to shift towards Open BIM standards and the more significant use of Industry Foundation 

Classes (IFC). These open-source schemas will make sure that sustainability information is not lost in 

the project life cycle, regardless of what kind of software is used by various parties.  

The lack of standardization means that the collaborative intelligence of the high-performance green 

building is still incomplete and ineffective. By looking at the horizon, the development of BIM is moving 

in the direction of developing Digital Twins [10][12]. This is a radical change from the models that are 

fixed and designed at the design stage to dynamic digital versions that are constantly adjusted with real-

time information. A Digital Twin can also be used to check the real energy use, occupancy, and indoor 

air quality in real-time by placing Internet of Things (IoT) sensors across the physical building [13][20]. 

This connectedness enables live comparison between the performance that is predicted and what is really 

happening, which in turn enables the facility managers to make immediate changes to the building 

systems. This transition guarantees that any building is energy efficient during the whole period of its 

use, and this transition actually acts to bridge the gap between theory and operational reality.  

Moreover, the implementation of Artificial Intelligence (AI) and Machine Learning is set to transform 

climate-resilient design. Designers can use generative design tools to automatically optimize building 

envelopes with the help of generative algorithms trained on large sets of environmental data, e.g., the 

UCI Energy Efficiency records. Such AI-based systems can test through millions of combinations of 

glazing, orientation, and insulation, to identify the best tradeoff to remain climate resilient, i.e., to make 

structures resistant to local extreme weather conditions. With the growth of AI, its collaboration with 

BIM will enable it to anticipate maintenance and track carbon automatically, and the direction toward 

the creation of net-zero buildings will become much more available and scientifically based. 

CONCLUSION 

BIM is a game changer in the circular economy because it would enable the shift of environmental 

performance from an abstract notion to being a quantifiable, parametric variable. The study points out 

that 6D sustainability tracking transition offers a technical basis of resource reduction and recycling. 

Statistical analysis reveals that BIM integration during the design phase can reduce material waste by 

15% to 25% through precise quantity take-offs. Furthermore, BIM-driven energy simulations can lower 

operational energy consumption by up to 30%, while automated Life Cycle Assessments (LCAs) help 

reduce embodied carbon by approximately 20%. Although these are evident advantages, adoption still 

continues to be poor owing to interoperability as well as the high costs of acquisition. To address this 

issue, the government policy requirements are required to standardize 6D BIM in government 

infrastructure, which will give it the push needed to implement universal data protocols. This kind of 

legislation would make sustainable design a norm as opposed to a specialty. The next step is to move 

the current models that are in the static form to dynamic Digital Twins to help fill the gap between the 

predicted performance and the actual one. One of the areas that research should focus on is the 

integration of IoT sensors to offer real-time feedback on optimization of the HVAC and lighting systems. 

Furthermore, the potential of blockchain to bring in material passports in BIM is an area that can be 

researched to completely change the concept of deconstruction so that the current buildings can fully be 

used as mines of resources in the future. Ultimately, while BIM presents a steep learning curve, its 5% 

to 8% reduction in total project costs confirms its role as an indispensable tool for achieving global net-

zero targets.  



Deepti Patnaik, et al: Building information ……  Archives for Technical Sciences 2025, 34(3), 1038-1047 

Technical Institute Bijeljina, Archives for Technical Sciences. Year XVII – N 0 34           1047 

REFERENCES 

[1] Datta SD, Tayeh BA, Hakeem IY, Abu Aisheh YI. Benefits and barriers of implementing building 

information modeling techniques for sustainable practices in the construction industry—A comprehensive 

review. Sustainability. 2023 Aug 16;15(16):2-28. https://doi.org/10.3390/su151612466 

[2] Anjomshoa E. The application of building information modeling (BIM) system in the smartification of 

green and sustainable buildings. Engineering, Construction and Architectural Management. 2025 Nov 

10;32(8):5194-227. https://doi.org/10.1108/ECAM-03-2024-0291 

[3] El Hajj CI, Martínez Montes G. Examining green building practices: the influence on building information 

modeling function diffusion. Sustainability. 2025 Apr 24;17(9):1-29. https://doi.org/10.3390/su17093843 

[4] Xie H, Chen G, Li X, Zhang G, Zhang J, Li Q. Enhancing building information modeling on green building 

practices in China: A conceptual framework. Buildings. 2024 May 23;14(6):1-17. 

[5] Kineber AF, Othman I, Famakin IO, Oke AE, Hamed MM, Olayemi TM. Challenges to the implementation 

of building information modeling (BIM) for sustainable construction projects. Applied Sciences. 2023 Mar 

8;13(6):1-24. https://doi.org/10.3390/app13063426 

[6] Cao Y, Kamaruzzaman SN, Aziz NM. Green building construction: A systematic review of BIM utilization. 

Buildings. 2022 Aug 10;12(8):1-29. https://doi.org/10.3390/buildings12081205 

[7] Liu Z, Li P, Wang F, Osmani M, Demian P. Building information modeling (BIM) driven carbon emission 

reduction research: A 14-year bibliometric analysis. International Journal of Environmental Research and 

Public Health. 2022 Oct 6;19(19):1-26. https://doi.org/10.3390/ijerph191912820 

[8] Mohammed AB. Applying BIM to achieve sustainability throughout a building life cycle towards a 

sustainable BIM model. International journal of construction management. 2022 Mar 8;22(2):148-65. 

https://doi.org/10.1080/15623599.2019.1615755 

[9] Ali KN, Alhajlah HH, Kassem MA. Collaboration and risk in building information modelling (BIM): a 

systematic literature review. Buildings. 2022 Apr 29;12(5):1-24. 

https://doi.org/10.3390/buildings12050571 

[10] Rodrigo N, Omrany H, Chang R, Zuo J. Leveraging digital technologies for circular economy in 

construction industry: a way forward. Smart and Sustainable Built Environment. 2024 Jan 2;13(1):85-

116.https://doi.org/10.1108/SASBE-05-2023-0111 

[11] Bormon JC, Saikat MH, Shohag M, Akter E. Green and low-carbon construction materials for climate-

adaptive civil structures. Saudi Journal of Civil Engineering (SJCE). 2025 Sep;9(8):219-26. 

[12] Baghalzadeh Shishehgarkhaneh M, Keivani A, Moehler RC, Jelodari N, Roshdi Laleh S. Internet of Things 

(IoT), Building Information Modeling (BIM), and Digital Twin (DT) in construction industry: A review, 

bibliometric, and network analysis. Buildings. 2022 Oct;12(10):1-32.  

[13] Safikhani S, Keller S, Schweiger G, Pirker J. Immersive virtual reality for extending the potential of 

building information modeling in architecture, engineering, and construction sector: systematic review. 

International Journal of Digital Earth. 2022 Dec 31;15(1):503-26. 

https://doi.org/10.1080/17538947.2022.2038291 

[14] Ahankoob A, Manley K, Abbasnejad B. The role of contractors’ building information modelling (BIM) 

experience in realising the potential values of BIM. International Journal of Construction Management. 

2022 Mar 12;22(4):588-99. https://doi.org/10.1080/15623599.2019.1639126 

[15] Kang K, Besklubova S, Dai Y, Zhong RY. Building demolition waste management through smart BIM: A 

case study in Hong Kong. Waste Management. 2022 Apr 15; 143:69-83. 

https://doi.org/10.1016/j.wasman.2022.02.027 

[16] Sadeghi M, Mahmoudi A, Deng X. Adopting distributed ledger technology for the sustainable construction 

industry: Evaluating the barriers using Ordinal Priority Approach. Environmental science and pollution 

research. 2022 Feb;29(7):10495-520. https://doi.org/10.1007/s11356-021-16376-y 

[17] Pan Y, Zhang L. Integrating BIM and AI for smart construction management: Current status and future 

directions. Archives of Computational Methods in Engineering. 2023 Mar;30(2):1081-110. 

https://doi.org/10.1007/s11831-022-09830-8 

[18] Bakhshi S, Chenaghlou MR, Rahimian FP, Edwards DJ, Dawood N. Integrated BIM and DfMA parametric 

and algorithmic design-based collaboration for supporting client engagement within offsite construction. 

Automation in Construction. 2022 Jan 1;133:104015.  https://doi.org/10.1016/j.autcon.2021.104015 

[19] Lin YC, Hsu YT, Hu HT. BIM model management for BIM‐based facility management in buildings. 

Advances in civil engineering. 2022;2022(1):1901201. https://doi.org/10.1155/2022/1901201 

[20] Yang B, Lv Z, Wang F. Digital twins for intelligent green buildings. Buildings. 2022 Jun 19;12(6):1-20. 

https://doi.org/10.3390/buildings12060856 

[21] Lu Q, Xie X, Parlikad AK, Schooling JM, Konstantinou E. Moving from building information models to 

digital twins for operation and maintenance. Proceedings of the Institution of Civil Engineers-Smart 

Infrastructure and Construction. 2022 Jan 15;174(2):46-56. https://doi.org/10.1680/jsmic.19.00011 


