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Abstract: The construction industry is known for poor performance, low productivity, high waste
generation, and for lagging in the adoption of new technology. A high rate of material wastage
in construction projects has economic and environmental implications for concerned stakeholders.
Construction waste quantification is an essential requirement for formulating waste management
strategies. Technological advancements like building information modeling (BIM) and artificial
intelligence (AI) provide effective solutions to the construction industry to deal with these prevalent
issues. This literature review-based study observes the scarcity of research on the application of BIM
in construction waste quantification. The limited number of studies found in the literature confirm
the ability of BIM-aided waste quantification models to forecast waste generation. Moreover, the
application of these models can also assist in reducing waste to a considerable extent. This study
recommends that further studies should be conducted on technology-assisted waste quantification in
building and infrastructure projects to evaluate their effectiveness for subsequent implementation in
the industry.

Keywords: construction waste; waste quantification; waste estimation; Building Information
Modeling; technology application

1. Introduction

The construction industry continues to endure challenges like poor performance,
low productivity, a high rate of consumption of materials, and a susceptibility to large
volumes of waste [1,2]. However, it has not been able to use technology optimally to tackle
these issues because of its poor prowess in digitization and automation as compared to
other industries [3]. Construction waste (CW) has serious economic and environmental
implications [4]. Construction projects around the globe produce millions of tons of
waste; in Australia, CW accounts for 40% of the entire waste produced in the country [5].
It is believed that 10–15% of the overall material procured for construction projects is
wasted, resulting in huge financial losses [6]. The use of digital technologies like artificial
intelligence (AI), building information modeling (BIM), global information system (GIS),
the Internet of things (IoT), blockchain technology, and big data analytics is being applied
in various areas of CW management to improve the performance and productivity of
existing systems and processes [7], although the adoption of these solutions by the industry
will take a considerable amount of time and resources due to the current capacity of the
construction industry [8].

Eng. Proc. 2024, 75, 8. https://doi.org/10.3390/engproc2024075008 https://www.mdpi.com/journal/engproc

https://doi.org/10.3390/engproc2024075008
https://doi.org/10.3390/engproc2024075008
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/engproc
https://www.mdpi.com
https://orcid.org/0009-0004-1641-8249
https://orcid.org/0000-0002-9788-8725
https://orcid.org/0000-0003-3413-3867
https://doi.org/10.3390/engproc2024075008
https://www.mdpi.com/journal/engproc
https://www.mdpi.com/article/10.3390/engproc2024075008?type=check_update&version=1


Eng. Proc. 2024, 75, 8 2 of 8

The application of BIM on a wide range of topics falling in the realm of construction
management has drawn a lot of attention from researchers in the last two decades. How-
ever, BIM-aided waste management solutions have been evaluated by researchers only in
recent years [9]. Studies in the literature confirm that the adoption of BIM-aided waste man-
agement solutions can decrease conflicts, reduce rework, assist in clash detection, enhance
communication, test design options, and improve decision making [10]. Quantification of
CW is considered an essential requirement for formulating constriction waste management
(CWM) frameworks. A limited number of studies have examined the efficacy of BIM-aided
waste quantification models on building construction projects; therefore, this knowledge
area demands more attention from researchers.

This literature review-based study aims to highlight the status of BIM-assisted waste
quantification studies and their outcomes. Google Scholar, Web of Science, and Scopus
databases were utilized to search all relevant studies. The keywords used for searching were
“construction waste”, “quantification”, “prediction”, “estimation”, “BIM”, and “Building
Information Model”.

2. Literature Review
2.1. Construction Waste (CW)

CW is solid waste generated from numerous construction activities including the
execution of construction and demolition works [11]. It has been defined as the differ-
ence between the quantity of materials transported to the project site and the materials
consumed [12]. The waste at construction sites has been categorized into physical and non-
physical waste. Physical waste comprises materials lost and damaged while non-physical
waste comprises cost and time overrun [13]. CWM strategies are formulated based on the
3R (reduce, reuse, and recycle) waste hierarchy [9] wherein reduction is considered the
most cost-effective approach to minimize waste as it prevents much of the waste before it
becomes generated in projects [14].

2.2. Construction Waste Quantification

The CW quantification helps in benchmarking material waste percentages and facili-
tates accurate forecasting/estimation of future project costs. CW quantification is consid-
ered a prerequisite for formulating waste management frameworks for construction projects
and is regarded as an essential requirement for the planning and contract administration of
construction projects [15]. Moreover, CW quantification has also been described as a key
decision-making tool for management [16,17]. Waste generation rates assessed through
the process of quantification assist in evaluating project performance and in identifying
sources of inefficiencies [18]. Figure 1 shows various functions of CW quantification in
construction management reported in the literature. It is important to note that incorrect
estimation in construction projects can result in an increase in material waste generation,
the flawed ordering of materials, and consequently project cost overrun [19].
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Quantification of CW has been evaluated in studies based on parameters such as the
percentage of materials used in a project, the weight/volume of waste generated in a project,
and on the scope of waste estimation, e.g., regional-level or project-level [20]. Table 1 shows
evaluation models used for CW quantification: waste generation rates, waste generation
areas, waste percentage, and wastivity. All waste quantification studies are based on the
application of either a single model or a combination of these models. These models are
applied to either project-level and regional-level quantification of waste generation. It is
important to note that waste quantification can be impacted by a wide range of factors
including the nature of the construction project, the location of the project site, attributes of
construction materials used, quantification method used, etc.

Table 1. Construction waste quantification models.

Source Quantification Evaluation Models Unit

[17] Waste generation rates (WGR) are based on the volume of waste per unit area. m3/m2

[21,22] Waste generation areas (WGA) are based on the weight of waste per unit area. kg/m2

[23–25] Percentage of waste is based on the total material wasted out of all the material delivered to the site. Percentage

[26] Wastivity is based on the ratio of wasted material to consumed material. Ratio

Most of the waste quantification studies have been conducted on building projects. The
salient points of conventional CW studies selected in this review are summarized in Table 2.
The analysis of the values of wastage of various construction materials quantified in several
studies shows significant variation [27]. Waste generation in buildings computed in a study
conducted in New Zealand was 32.2 kg/m2, whereas it was evaluated as more than double
that value (69 kg/m2) in another study in the US [21,22]. Likewise, wastage evaluated in
building projects in Brazil and Hong Kong was reported as 0.21 m3/m2 and 0.6 m3/m2,
respectively [15,17]. These variations and inaccuracies need to be examined thoroughly
using digital technology to acquire correct/reliable results. Research has confirmed the
ability of BIM and AI technologies to quantify/estimate waste percentages [4].

Table 2. Important studies on CW quantification.

Source Country Waste Generation

[21] New Zealand 32.2 kg/m2

[23] Pakistan Wood (36.2%), Sand (28.8%)
[17] Brazil 0.21 m3/m2

[22] US Buildings 69 kg/m2

[24] Pakistan Bricks 5.99–9%, Plaster 6.58–7.33%
[15] Hong Kong 0.54–0.6 m3/m2

[28] Egypt Timber (8.96%), Sand (5.70%), Bricks (4.45%)
[26] India Concrete (4.14%), Steel (1.62%)

[18] Indonesia Aggregate (26%), Concrete (5.3%)
[25] US Road 29.4%

[29] UK Concrete (10.9%), Tarmac (22.0%), Cement
(79.7%)

Waste generation rates (WGR) assessed through the process of quantification assist
in evaluating project performance and in identifying sources of inefficiencies [18]. The
salient points of CW studies are summarized in Table 2. It has been observed that incor-
rect estimation can result in enormous quantities of material waste, the faulty ordering
of materials, and consequently cost overrun [19]. The analysis of waste percentages of
various construction materials quantified in numerous studies shows significant variation
in values [27]. The use of automated quantification/estimation of waste percentages in
construction projects results in improved accuracy [4].
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2.3. Application of BIM in Construction Management

BIM is considered to be one of the most inspiring evolutions in the construction
industry [30]. It is an innovative approach to virtual design, project management, and
performance management [31]. BIM adoption in construction projects assists in better cost
estimation, better design comprehension, reduced construction cost, improved construction
planning and monitoring, and project quality enhancement [32]. BIM addresses issues
of cost/time performance and low productivity prevalent in the construction industry
through technological innovation, automation, and computerization [33]. BIM adoption in
construction projects accrues benefits in efficient project management, better risk mitigation,
onsite progress monitoring, precise measurements, and accurate calculations [34]. The
benefits of BIM adoption in numerous fields of construction management have been
established in the literature. Figure 2 explains the BIM-integrated platform and shows the
relationship of BIM dimensions (3 D, 4 D, 5 D, 6 D, and 7 D) with CW management and
project management fields [35]. Here, the automated CW quantification modeling stage
can be seen as the beginning of the CW management process distributed over subsequent
stages of project management.
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2.4. BIM-Aided Quantification of CW

The advantages of BIM adoption in various fields of construction management have
been well-established in the literature. The use of BIM in CW reduction is a less researched
area, especially in the sphere of CW quantification. Various BIM-aided CW quantification
models have been formulated and their accuracy was compared with waste computed
through conventional methods. Table 3 shows the outcome of important studies conducted
on BIM-aided waste quantification models.

CWM has also been assisted by technological advancements like AI and machine
learning (ML) [3]. While most AI-based studies in the field of CWM are focused on the
detection of several types of construction materials, only a few studies provide waste
quantification solutions [36,37].

Table 3. BIM and AI-aided construction waste quantification studies.

Source Journal Scope Project Outcome

[38] Waste Management BIM-based CW quantification
model.

A 47-floor building in
Hong Kong. CW Variation 15.8%

[35] Resources, Conservation
and Recycling

BIM-based CW quantification for
concrete.

Institutional academic
building in the US. CW Variation 5.3%

[4] Computing in Civil
Engineering

BIM-based CW estimation of
wood wastage.

Institutional building
project in the US. CW Variation 21.8%

[39] Waste Management BIM-based CW quantification for
drywall.

Institutional building
project in the US. CW Variation 11%
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Table 3. Cont.

Source Journal Scope Project Outcome

[40] Waste Management BIM-based design validation.
In 2 residential

buildings in South
Korea.

CW Reduction 4.3–15.2%

[41] Recycling BIM-based quantification of CW
in early design stages.

A 4-story residential
building in Spain. CW Reduction 56%

[36] Waste Management AI/ML-based estimation of CW
at the regional level. In 11 cities in China. CW produced in 11 cities

was 364 million m3.

[42] Journal of Cleaner
Production

AI/ML-based prediction models
for CW.

Predictive models in
South Korea. Accuracy 95%

[37] Asian Journal of Civil
Engineering

AI/ML-based prediction models
for CW.

In 134 construction
sites in India. Accuracy 88%

Accuracy is calculated from the difference between actual and predicted CW values.

2.5. Limitations of Existing Studies on BIM-Aided CW Quantification

BIM-aided CW quantification models are mostly developed on the Autodesk Revit
platform. A brief explanation of the studies and their corresponding limitations is sum-
marized in Table 4. All selected studies were conducted in specific geographical contexts
and they each address specific waste streams. The results have been validated by com-
paring them with onsite measurement of wastage (through conventional means) or by
CW computed through other models. Almost all studies lack generalizability for broader
applications due to their limited scopes. Limitations of BIM estimation methods include
lack of generalizability, specific geometric and parametric definitions, etc. [4].

Table 4. Limitations of BIM-aided CW quantification studies.

Source Explanation Limitation Source Explanation Limitation

[38] Applied on a multistory
building.

Applicable in the
context of Hong Kong. [4]

Applied on a building
project for quantification

of wood formwork
waste.

Only applicable for
estimating CW

generated by wood
formwork.

Validated by and
assessed for construction

practices of the US.

[40]

Applied to 2 building
projects.

Estimates CW attributable
to design errors.

CW was generated for
formwork; packaging
was not considered.

[39]
Used for estimating CW
generated by concrete

and drywall.

Only applicable for CW
by concrete and drywall.

[35]

The seven-dimensional
framework incorporates
scheduling, estimation,
sustainability, and site

planning for concrete in
buildings

Only considered a
single material

concrete.
[41]

CW quantification at the
early design stage for

concrete and steel
structure building.

Developed in the EU
context. Applicable for
the design stage of CW.

3. Findings

A. Variation and inaccuracies in the quantification of waste carried out through conven-
tional methods necessitate the use of automation/digital technologies like BIM for
correct/reliable results [4,17].

B. Sufficient studies are available in the literature on the application of BIM technology
in construction management [10,34]; however, only a few studies are available on
BIM and AI-assisted CW quantification (See Table 3). Almost all available studies on
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CW quantification have been conducted on building construction projects, ignoring
infrastructure projects.

C. The results of BIM-aided CW quantification, reported in the literature, lack generaliz-
ability for broader application due to their limitations [4].

D. BIM-aided CW quantification assists in the considerable reduction of waste genera-
tion in building construction projects in various countries [40,41]. A study in South
Korea validated a BIM-based quantification model on two residential buildings and
a sports complex. BIM implementation at the design validation stage was able to
reduce waste between an observed 4.3% and 15.2% [40]. In another study conducted
in Spain, the implementation of a BIM-based quantification model was able to reduce
waste by 56% [41].

E. Considerable variation has been observed between the values of waste percentage
quantified by BIM-based models and wastage computed through other means. A
study conducted on 47 residential buildings in Hong Kong reported a difference of
15% between the BIM-based model and the actual values of CW [38], whereas a study
in the US reported a variation of 5.3% between BIM-computed and conventionally
computed wastage [35]. Two different studies in the US observed 19.7–21.8% varia-
tion in the wastage of wood and an 11% variation in the values of drywall concrete
wastage [4,39].

F. AI-based waste quantification models have been able to predict wastage with a high
degree of accuracy. Recent studies in India and South Korea predicted waste through
various AI-based models with an accuracy of 88% and 95%, respectively [37,42]. A
study conducted in China quantified wastage for 11 cities using ML-based models [36].

4. Conclusions and Recommendations

BIM serves as a multidisciplinary collaboration platform that provides effective so-
lutions for construction waste management (CWM) to project stakeholders for financial
and environmental benefits. This study reinforces the benefits of BIM-aided CWM as
well as BIM-aided construction waste (CW) quantification. BIM-based CW quantification
models have shown their ability to predict wastage. Moreover, they have assisted in a
substantial reduction in material waste. It is recommended that the construction industry
should embrace the latest technological advancements in all fields of construction man-
agement, especially CWM and CW quantification, to improve its overall productivity and
performance [43]. Further studies on technology-aided waste quantifications should be
conducted to validate the findings of the available studies. Future research should also be
conducted on infrastructure projects in addition to building projects. This study contributes
to the existing literature by highlighting the immense importance of the application of
technologies like BIM in important areas like CW quantification and estimation.

Author Contributions: Conceptualization, U.A., M.A., and F.J.; methodology, M.A. and R.M.; formal
investigation, M.H. and U.A.; data curation, R.M. and U.A.; writing—original draft preparation, U.A.;
writing—review and editing, F.J., R.M., and M.A.; supervision, F.J. and M.A. All authors have read
and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Data are contained within the article.

Conflicts of Interest: The authors declare no conflicts of interest.



Eng. Proc. 2024, 75, 8 7 of 8

References
1. Ogbu, C.P.; Adindu, C.C. Direct risk factors and cost performance of road projects in developing countries: Contractors’

perspective. J. Eng. Des. Technol. 2020, 18, 326–342. [CrossRef]
2. Aziz, Z.; Qasim, R.M.; Wajdi, S. Improving productivity of road surfacing operations using value stream mapping and discrete

event simulation. Constr. Innov. 2017, 17, 294–323. [CrossRef]
3. Abioye, S.O.; Oyedele, L.O.; Akanbi, L.; Ajayi, A.; Delgado, J.M.D.; Bilal, M.; Akinade, O.O.; Ahmed, A. Artificial intelligence

in the construction industry: A review of present status, opportunities and future challenges. J. Build. Eng. 2021, 44, 103299.
[CrossRef]

4. Bakchan, A.; Guerra, B.C.; Faust, K.M.; Leite, F. BIM-Based Estimation of Wood Waste Stream: The Case of an Institutional
Building Project. In Computing in Civil Engineering 2019; American Society of Civil Engineers: Reston, VA, USA, 2019; pp. 185–192.
[CrossRef]

5. Doust, K.; Battista, G.; Rundle, P. Front-end construction waste minimization strategies. Aust. J. Civ. Eng. 2021, 19, 1–11.
[CrossRef]

6. Janani, R.; Sankar, A. Material management and effective utilization of materials. Mater. Today Proc. 2020, 37, 3118–3124.
[CrossRef]

7. Kabirifar, K.; Mojtahedi, M.; Wang, C.; Tam, V.W.Y. Construction and demolition waste management contributing factors coupled
with reduce, reuse, and recycle strategies for effective waste management: A review. J. Clean. Prod. 2020, 263, 121265. [CrossRef]

8. Talla, A.; McIlwaine, S. Industry 4.0 and the circular economy: Using design-stage digital technology to reduce construction
waste. Smart Sustain. Built Environ. 2024, 13, 179–198. [CrossRef]

9. Osmani, M.; Villoria-Sáez, P. Current and Emerging Construction Waste Management Status, Trends and Approaches. In Waste: A
Handbook for Management; Elsevier: Amsterdam, The Netherlands, 2019; pp. 365–380. [CrossRef]

10. Liu, Z.; Osmani, M.; Demian, P.; Baldwin, A. A BIM-aided construction waste minimisation framework. Autom. Constr. 2015, 59,
1–23. [CrossRef]

11. Lu, W.; Chi, B.; Bao, Z.; Zetkulic, A. Evaluating the effects of green building on construction waste management: A comparative
study of three green building rating systems. Build. Environ. 2019, 155, 247–256. [CrossRef]

12. Skoyles, E.R. Materials wastage—A misuse of resources. Batim. Int. Build. Res. Pract. 1976, 4, 232. [CrossRef]
13. Nagapan, S.; Rahman, I.A.; Asmi, A.; Memon, A.H.; Latif, I. Issues on Construction Waste: The Need for Sustainable Waste

Management. In Proceedings of the IEEE Colloquium on Humanities, Science & Engineering Research (CHUSER 2012), Kota
Kinabalu, Malaysia, 3–4 December 2012.

14. Li, J.; Wu, Q.; Wang, C.C.; Du, H.; Sun, J. Triggering factors of construction waste reduction behavior: Evidence from contractors
in Wuhan, China. J. Clean. Prod. 2022, 337, 130396. [CrossRef]

15. Lam, P.T.I.; Yu, A.T.W.; Wu, Z.; Poon, C.S. Methodology for upstream estimation of construction waste for new building projects.
J. Clean. Prod. 2019, 230, 1003–1012. [CrossRef]

16. Kern, A.P.; Dias, M.F.; Kulakowski, M.P.; Gomes, L.P. Waste generated in high-rise buildings construction: A quantification model
based on statistical multiple regression. Waste Manag. 2015, 39, 35–44. [CrossRef] [PubMed]

17. Maués, L.M.F.; Nascimento, B.D.M.O.D.; Lu, W.; Xue, F. Estimating construction waste generation in residential buildings: A
fuzzy set theory approach in the Brazilian Amazon. J. Clean. Prod. 2020, 265, 121779. [CrossRef]

18. Waty, M.; Alisjahbana, S.; Gondokusumo, O.; Sulistio, H.; Hasyim, C.; Setiawan, M.; Harmanto, D.; Ahmar, A. Modeling of Waste
Material Costs on Road Construction Projects. Int. J. Eng. Technol. 2018, 7, 474–477. [CrossRef]

19. Afolabi, A.; Fagbenle, O.; Tunji-Olayeni, P.; Abimbola, O. Development of an on-site Builder’s estimating app for construction
waste reduction. In Proceedings of the 2017 International Conference on Computing Networking and Informatics (ICCNI), Lagos,
Nigeria, 29–31 October 2017; pp. 1–9. [CrossRef]

20. Li, Y.; Zhang, X. Web-based construction waste estimation system for building construction projects. Autom. Constr. 2013, 35,
142–156. [CrossRef]

21. Domingo, N.; Batty, T. Construction waste modelling for residential construction projects in New Zealand to enhance design
outcomes. Waste Manag. 2021, 120, 484–493. [CrossRef]

22. Bakchan, A.; Faust, K.M. Construction waste generation estimates of institutional building projects: Leveraging waste hauling
tickets. Waste Manag. 2019, 87, 301–312. [CrossRef]

23. Shahid, M.U.; Thaheem, M.J.; Arshad, H. Quantification and benchmarking of construction waste and its impact on cost—A case
of Pakistan. Eng. Constr. Archit. Manag. 2022, 30, 2304–2333. [CrossRef]

24. Arshad, H.; Qasim, M.; Thaheem, M.J.; Gabriel, H.F. Quantification of material wastage in construction industry of Pakistan: An
analytical relationship between building types and waste generation. J. Constr. Dev. Ctries. 2017, 22, 19–34. [CrossRef]

25. Rajendran, S.; Gambatese, J.A.; Asce, M. Solid Waste Generation in Asphalt and Reinforced Concrete Roadway Life Cycles. J.
Infrastruct. Syst. 2007, 13, 88–96. [CrossRef]

26. Kolaventi, S.S.; Tezeswi, T.P.; Kumar, M.V.N.S. An assessment of construction waste management in India: A statistical approach.
Waste Manag. Res. 2019, 38, 444–459. [CrossRef] [PubMed]

27. Yost, P.A.; Halstead, J.M. A methodology for quantifying the volume of construction waste. Waste Manag. Res. 1996, 14, 453–461.
[CrossRef]

https://doi.org/10.1108/JEDT-05-2019-0121
https://doi.org/10.1108/CI-11-2016-0058
https://doi.org/10.1016/j.jobe.2021.103299
https://doi.org/10.1061/9780784482421.024
https://doi.org/10.1080/14488353.2020.1786989
https://doi.org/10.1016/j.matpr.2020.09.022
https://doi.org/10.1016/j.jclepro.2020.121265
https://doi.org/10.1108/SASBE-03-2022-0050
https://doi.org/10.1016/B978-0-12-815060-3.00019-0
https://doi.org/10.1016/j.autcon.2015.07.020
https://doi.org/10.1016/j.buildenv.2019.03.050
https://doi.org/10.1080/09613217608550498
https://doi.org/10.1016/j.jclepro.2022.130396
https://doi.org/10.1016/j.jclepro.2019.04.183
https://doi.org/10.1016/j.wasman.2015.01.043
https://www.ncbi.nlm.nih.gov/pubmed/25704604
https://doi.org/10.1016/j.jclepro.2020.121779
https://doi.org/10.14419/ijet.v7i2.11250
https://doi.org/10.1109/ICCNI.2017.8123770
https://doi.org/10.1016/j.autcon.2013.05.002
https://doi.org/10.1016/j.wasman.2020.10.010
https://doi.org/10.1016/j.wasman.2019.02.024
https://doi.org/10.1108/ECAM-07-2019-0375
https://doi.org/10.21315/jcdc2017.22.2.2
https://doi.org/10.1061/(ASCE)1076-0342(2007)13:2(88)
https://doi.org/10.1177/0734242X19867754
https://www.ncbi.nlm.nih.gov/pubmed/31422768
https://doi.org/10.1177/0734242X9601400504


Eng. Proc. 2024, 75, 8 8 of 8

28. Daoud, A.O.; Othman, A.A.E.; Ebohon, O.J.; Bayyati, A. Quantifying materials waste in the Egyptian construction industry: A
critical analysis of rates and factors. Ain Shams Eng. J. 2021, 12, 4275–4289. [CrossRef]

29. Swinburne, J.; Udeaja, C.E.; Tait, N. Measuring material wastage on construction sites: A case study of local authority highway
projects. Built Nat. Environ. Res. Pap. 2010, 3, 31–41.

30. Azhar, S. Building Information Modeling (BIM): Trends, Benefits, Risks, and Challenges for the AEC Industry. Leadersh. Manag.
Eng. 2011, 11, 241–252. [CrossRef]

31. Chan, D.W.M.; Olawumi, T.O.; Ho, A.M.L. Perceived benefits of and barriers to Building Information Modelling (BIM) implemen-
tation in construction: The case of Hong Kong. J. Build. Eng. 2019, 25, 10076. [CrossRef]

32. Saka, A.B.; Chan, D.W.M.; Siu, F.M.F. Drivers of sustainable adoption of building information modelling (BIM) in the nigerian
construction small and medium-sized enterprises (SMEs). Sustainability 2020, 12, 3710. [CrossRef]

33. Manzoor, B.; Othman, I.; Gardezi, S.S.S.; Altan, H.; Abdalla, S.B. BIM-Based Research Framework for Sustainable Building
Projects: A Strategy for Mitigating BIM Implementation Barriers. Appl. Sci. 2021, 11, 5397. [CrossRef]

34. Volk, R.; Stengel, J.; Schultmann, F. Building Information Modeling (BIM) for existing buildings—Literature review and future
needs. Autom. Constr. 2014, 38, 109–127. [CrossRef]

35. Bakchan, A.; Faust, K.M.; Leite, F. Seven-dimensional automated construction waste quantification and management framework:
Integration with project and site planning. Resour. Conserv. Recycl. 2019, 146, 462–474. [CrossRef]

36. Lu, W.; Lou, J.; Webster, C.; Xue, F.; Bao, Z.; Chi, B. Estimating construction waste generation in the Greater Bay Area, China
using machine learning. Waste Manag. 2021, 134, 78–88. [CrossRef] [PubMed]

37. Gulghane, A.; Sharma, R.L.; Borkar, P. Quantification analysis and prediction model for residential building construction waste
using machine learning technique. Asian J. Civ. Eng. 2023, 24, 1459–1473. [CrossRef]

38. Cheng, J.C.P.; Ma, L.Y.H. A BIM-based system for demolition and renovation waste estimation and planning. Waste Manag. 2013,
33, 1539–1551. [CrossRef] [PubMed]

39. Guerra, B.C.; Bakchan, A.; Leite, F.; Faust, K.M. BIM-based automated construction waste estimation algorithms: The case of
concrete and drywall waste streams. Waste Manag. 2019, 87, 825–832. [CrossRef] [PubMed]

40. Won, J.; Cheng, J.C.P.; Lee, G. Quantification of construction waste prevented by BIM-based design validation: Case studies in
South Korea. Waste Manag. 2016, 49, 170–180. [CrossRef]

41. Quiñones, R.; Llatas, C.; Montes, M.V.; Cortés, I. Quantification of Construction Waste in Early Design Stages Using Bim-Based
Tool. Recycling 2022, 7, 63. [CrossRef]

42. Cha, G.W.; Moon, H.J.; Kim, Y.C. Ahybrid machine-learning model for predicting thewaste generation rateof building demolition
projects. J. Clean. Prod. 2022, 375, 134096. [CrossRef]

43. Aftab, U.; Jaleel, F.; Mansoor, R.; Haroon, M.; Aslam, M. Obstructions inBIM Implementation forDeveloping Countries—A
Mini-Review. Eng. Proc. 2023, 45, 26. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.asej.2021.02.039
https://doi.org/10.1061/(ASCE)LM.1943-5630.0000127
https://doi.org/10.1016/j.jobe.2019.100764
https://doi.org/10.3390/su12093710
https://doi.org/10.3390/app11125397
https://doi.org/10.1016/j.autcon.2013.10.023
https://doi.org/10.1016/j.resconrec.2019.02.020
https://doi.org/10.1016/j.wasman.2021.08.012
https://www.ncbi.nlm.nih.gov/pubmed/34416673
https://doi.org/10.1007/s42107-023-00580-x
https://doi.org/10.1016/j.wasman.2013.01.001
https://www.ncbi.nlm.nih.gov/pubmed/23490358
https://doi.org/10.1016/j.wasman.2019.03.010
https://www.ncbi.nlm.nih.gov/pubmed/31109587
https://doi.org/10.1016/j.wasman.2015.12.026
https://doi.org/10.3390/recycling7050063
https://doi.org/10.1016/j.jclepro.2022.134096
https://doi.org/10.3390/engproc2023045026

	Introduction 
	Literature Review 
	Construction Waste (CW) 
	Construction Waste Quantification 
	Application of BIM in Construction Management 
	BIM-Aided Quantification of CW 
	Limitations of Existing Studies on BIM-Aided CW Quantification 

	Findings 
	Conclusions and Recommendations 
	References

