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Abstract: In the old urban regions, major reconstruction
operations are taking place on a fast scale throughout the world,
which gives rise to large quantities of Construction and
Demolition Waste (CDW). There is a gradual decline in available
landfill space, while demand for quarry products is increasing.
Because of its non-degradable features, CDW is a significant
problem in many nations. Proper CDW management and
recycling helps alleviate these issues. The contribution rates from
various waste sources improve knowledge-based decision-making
in the development of appropriate construction waste reduction
strategy. This paper is focused on investigating the rate of
recurrence and the seriousness of the contribution of waste
sources that affect the well-being of the environment.

generated in construction site because purchases are made to
restore old products; rework costs, disposal and delays that
cause financial losses to the contractor [Ekanayake and
Ofori, 2000]. The social image of the construction industry
and the health, as well as the safety of the workers, are
socially affected by the waste. Therefore, there is a
requirement to limit waste by management activities such as
reduce, recycle and employing reuse of waste. Inadequate
knowledge of the source of waste makes it impossible to
manage or reduce waste. By waste reuse, it is feasible to use
inert worn-out material as land reclamation filling material.
Construction waste disposal has also become a social and
environmental issue, as there is an acute shortage of landfill
spaces [Yu et al., 2013].

Keywords: Source of CDW, non-degradable features, Waste
reduction, Knowledge-based decision-making, Environmental
impacts.

I.

INTRODUCTION

The CDW has several impacts on the environment, which
includes water contamination, soil contamination, and
landscape erosion. It also has an adverse economic impact
due to the need to replace waste products by offering
increased construction costs. On one side, the massive
market for providing raw materials has been a significant
issue in the construction industry, and on the other, the
handling of waste from the demolition of the building is
another problem. The social norm in the construction sector
creates waste where commercial constructors are
appreciated for fast work completion rather than bothering
about their work that impacts the environment [Sullivan et
al., 2010]. Construction work contributes to land
development, land degradation, depletion of resources, and
generation of waste and different types of pollution. The
enormous waste generated by construction operations,
however, produces adverse effects on the environment,
economy and society. As an additional cost material waste is
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II.

RESEARCH INTEREST IN CDW

Even though considerable research has been done to identify
construction waste sources, there is a need for studies
targeted for analysing the ecological impacts. An analysis is
made for the contribution rates of the construction waste
sources identified in previous research. Analysing such rates
will improve a more precise estimate of the cost of waste
and develop an appropriate waste mitigation strategy. A
detailed literature retrieval procedure was performed based
on the indexed databases: ScienceDirect to provide a deep
understanding of the present C&D waste quantification
methods. Potentially related papers were searched from a
period of 2004-2019 in the designated databases, as shown
in figure 1.
III.

SOURCES AND TYPES OF CONSTRUCTION
AND DEMOLITION WASTES
A. Construction Wastes
Design, logistics, and physical construction processes result
in construction material waste. Operational procurement,
design, and material handling attributes contribute to
construction site waste, according to [Ekanayake and Ofori,
2000]. Regarding design demands the client and designer
can agree on the eco-friendly choices. Therefore, it is not the
individual responsibility of the construction company in
waste management [Bossink and Brouwers, 1996].
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sites and the study indicated an average of 27.6% waste
quantity sources, which include labour error, handling, and
lack of quality control. [Solis-Guzman et al., 2009] created a
waste quantification model that allows the waste quantity to
be determined and categorised into packaging, demolish and
debris waste. On a typical new construction project, the
model was tested and showed that wreckage forms 82% of
the waste that the project would generate. This paper
focuses on the seriousness of the waste contribution and its
impact on the ecology. [Gavilan and Bernold, 1994]
classified the source of waste into six different categories:
Figure 1: Trend of research interest in CDW
(1) procurement; (2) design; (3) operations; (4) handling of
materials ; (5) residuals; and (6) others. were supported by
Most of the previous studies on quantification of waste
[Ekanayake and Ofori, 2000] and similarly regrouped into
focused on the volume of waste generated and the
categories: design, procurement, handling of materials, and
segregation of waste for specific materials. [Bossink and
operation. Also, waste is generated due to external factors
Brouwers, 1996] performed research on waste segregation at
such as vandalism and robbery [Bossink and Brouwers,
construction sites, and the study showed that from 1% to
1996]. Therefore, in this study, the sources of waste
10% of each type of material delivered to the sites was
mentioned above were combined and categorised, as shown
wasted. To estimate the quantity of waste that would be
in Table 1. The amount of C&D waste generated depends on
produced, [Formoso et al., 2002] performed an
various facts like the level of urban economic growth and
observational study of materials delivered to construction
urban construction scale.
Table 1: Sources of construction waste
UALITY CHECK

Sources of Waste
Procurement
Design
Material handling
Operations
Weather
Vandalism
Misplacement
Residual
Others

Causes
Unnecessary materials on-site as a result of ordering and supplier’s error
The error resulting from documentation and design changes
Improper storage, improper on/off-loading, and Harsh transport
Error as a result of wrong installation/reinstallation from trade persons
Disaster as a result of climate change
Lack of supervision
The error resulting from material getting lost or deserted
The material being resized to shape that gets unfit to use
Lack of waste management plan
source. The results recognized that the five main causes of
B. Types of Construction Waste
waste are design changes, leftover material, distress climatic
The construction industry, as known is not eco-friendly.
conditions, detailing errors, and packaging waste. The
Besides solid waste; the poor quality that causes rework,
construction industry experienced that design; operation and
waiting for decisions, swapping within the job, scheduling
handling of materials were critical sources of waste from the
delays, double handling of materials, and defects in
site [Ekanayake, (2000)]. During design and construction,
construction are regarded as other types of waste. It is
the last-minute changes had the highest rating of waste
categorised into two components [Anis et al., (2001)]; Time
wastes that include waiting periods, stoppages,
clarifications, data variations, rework, ineffective work,
abnormal equipment wear, and delays in planning operation.
Material wastes that include over-production, over-ordering,
incorrect handling, incorrect storage and production defects.
IV.

WASTE GENERATION FACTORS

Based on the project dimension, their activities and site of
operation, the waste generating factors differ. Factors like
site clearing that occurs at the beginning of the construction
process by the handover of projects also contribute to
construction waste. [Gavilan and Bernold, (1994)] the main
causes of waste were design, procurement, and handling of
materials, operation and leftover scraps on-site. The material
flow design for onsite construction is shown in figure 2.
[Faniran and Caban, (1998)] studied the waste reduction
strategy by conducting surveys in companies, in which most
companies had inadequate waste reduction policy while
companies with clear policies tried to reduce waste at
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Figure 2: On-site material flow diagram. Source
Gavilan and Bernold (1994)
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contribution from both architects and contractors.[Bekr.,
(2014)] indicated that the main causes of waste materials on
construction sites were changes in design, rework, poor
documentation, improper and inadequate storage of
materials, poor waste management strategy, lack of skilled
workers, poor site conditions, damaged material during
transportation, mistakes in quantity estimation and over
allowance estimation, and theft and vandalism. [Domingo,
(2015)] researched on constructing waste generation factors.
The findings revealed that the causes of construction waste
were incorrect drawings, imperfect update, complex designs,
non-standard designs, and poor management in the building
lifecycle.
A. Categorization of Waste Generation Factors

on the environment with the highest emission per unit
weight and very high energy content. Concrete output is
much better than steel per unit weight in comparison. Even
though cement consumption and its global emission are
enormous compared to steel consumption, mitigating these
environmental impacts will assist with new materials that
have less effect on the environment and are more
environmentally friendly.

V.
For years, studies were conducted on factors generating
waste in construction. Significant factors have been
identified and grouped that contribute to constructing waste
generation. Categorizations of waste generation factors were
attained from the past researches. It includes the design and
documentation of the construction process. In actual
construction, materials unused may result in waste.
Designers may shape the materials by not taking into
account the standard dimension and may end up as waste.
The cause of construction waste [Karim and Marosszeky,
(1999)] is also due to the absence of understanding of the
market about the standard size of the real construction
products Waste generation in the design phase is caused by
flawed details and modifications [Gavilan, R.M and
Bernold, L.E ., (1994)]. Throughout the construction
process, design and documents play a significant role. The
main sources of material waste were inadequate handling
and improper transportation [Formoso.et al., (2002)].
[Karim and Marosszeky, (1999)] stated that pre-construction
preparations mainly caused waste during the construction
phase, but in the construction process, there were still many
other factors that caused waste. Waste could be produced
during the construction process due to bad coordination and
control [Khanh, H.D and Kim, (2014)], the wrong choice of
construction methods and reworks [Bekr, (2014)].
Environmental Implications of Construction and
Demolition Waste
The amount of waste generated depends on labour and
personnel factors.
Natural resources are limited on earth, but it is unsustainable
in perspective of the uncontrolled consumption of
construction material. Consumption of construction
materials has increased in the past century compatibly with
production. This trend of use of unregulated construction
materials will lead to worldwide environmental degradation,
indicating extinction for humanity. [WHO, (2006)],
ecosystem and humans always have associations with each
other. These affect the quality of life and wellbeing.
Therefore, issues need to be identified with regards to the
construction project. Due to congestion, debris, and
constructing operations, roadways have become narrower
and less parking spaces. Due to the uncontrollable use of
structural construction materials, it is evident that this
present consumption trend will result in severe
environmental hazards worldwide. Steel has the worst effect
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CONCLUSION

The source and the amount of waste produced in
construction projects depend on various factors. It can be
concluded that inadequate knowledge/experience in the
construction site, purchase of non-specific material,
improper storage are the main factors contributing to waste
generation. Further research also conducted to attain a deep
understanding of other practices being implemented on
construction sites for sustainable waste management.
Improved knowledge of environmental benefits and barriers
to C&D waste recovery and recycling in remote
communities may assist policymaking, including developing
a regulatory framework for C&D waste management. It is
suggested that there will be scope for future research on
creating awareness through efficient training on the proper
method of waste management.
REFERENCES
1.

G. Sullivan, S. Barthorpe, and S. Robbins, Managing Construction

Logistics, John Wiley & Sons, Blackwell, London, UK, 2010.
G. Ofori, C. Briffett, G. Gang, and M. Ranasinghe, “Impact of ISO
14000 on construction enterprises in Singapore,” Construction
Management and Economics, vol. 18, no. 8, pp. 935–947, 2000.
3. J. Solis-Guzman, M. Marrero, M. V. Montes-Delgado, and A.
Ramírez-de-Arellano, “A Spanish model for quantification and
management of construction waste,” Waste Management, vol. 29, no.
9, pp. 2542–2548, 2009.
4. L. L. Ekanayake and G. Ofori, “Construction material waste source
evaluation,”. In Proceedings of the Strategies for a Sustainable Built
Environment, Pretoria, South Africa, August 2000.
5. B. A. G. Bossink and H. J. H. Brouwers, “Construction waste:
quantification and source evaluation,” Journal of Construction
Engineering and Management, vol. 122, no. 1, pp. 55–60, 1996.
6. A.T. W. Yu, C. S. Poon, A. Wong, R. Yip, and L. Jaillon, “Impact of
construction waste disposal charging scheme on work practices at a
construction site in Hong Kong,” Waste Management, vol. 33, no. 1,
pp. 138–146, 2013.
7. Anis, A. R., Garas, G. L., & El-Gammal, A. (2001). Materials Waste
in The Egyptian Construction Industry. Retrieved from
http://cic.vtt.fi/lean/singapore/Garasetal.pdf.
8. Faniran, O.; Caban, G. Minimizing waste on construction project
sites. Eng. Constr. Archit. Manag. 1998, 5, 182–188.
9. Khanh, H.D.; Kim, S.Y. Identifying causes for waste factors in highrise building projects: A survey in Vietnam. KSCE J. Civ. Eng. 2014,
18, 865–874.
10. Bekr, G.A. Study of the Causes and Magnitude of Wastage of
Materials on Construction Sites in Jordan.J. Constr. Eng. 2014, 2014,
1–6.
11. Domingo, N. Assessment of the Impact of Complex Healthcare
Features on Construction Waste Generation.Buildings 2015, 5, 860–
879.
2.

6686

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

Identification of the Sources of Overall Waste Generation that Affects the Well Being of the Environment
12. Karim, K.; Marosszeky, M. Process monitoring for process reengineering—Using key performance indicators. In Proceedings of
the International Conference on Construction Process Reengineering,
CPR, San Antonio, TX, USA, 17–20 November 1999.
13. Gavilan, R.M.; Bernold, L.E. Source Evaluation of Solid Waste in
Building Construction. J. Constr. Eng.Manag. 1994, 120, 536–552.
14. Formoso, C.T.; Soibelman, L.; De Cesare, C.; Isatto, E.L. Material
Waste in Building Industry: Main Causes and Prevention. J. Constr.
Eng. Manag. 2002, 128, 316–325.
15. World Health Organization (WHO). (2006). Preventing disease
through healthy environments. Geneva, Switzerland: WHO.

AUTHORS PROFILE
B.Vidhyasekar is a Research Scholar pursuing research
in Annamalai University. His research area is focused on
the Construction and demolition waste management.

uthor-1
Photo

Dr.K.G.Selvan has been working as a Professor and
Head in the Department of Commerce and Management
at PRIST Deemed to be University Thanjavur. He
joined as a Department as a Lecturer in 2004 later he
worked as a Asst.Professor, He took his Ph.D., Degree
in 2009 from Madurai Kamaraj University. He hailing from agricultural
family in Dindigul District, Tamilnadu. Professor Selvan had yearly
education in different institution Madurai, Sivagangai and Dindigul
District. He took his MBA., in Banging and Finance Degree in 1989 from
Gandhigram Rural University with 1 st Class and received M. Com Degree
with 1 st class. He has also published to co-author edited books. Besides he
has published 32articles in reputed journal. He has organized 15 no of
seminars, workshop, Training programme refresher courses etc. Further he
has completed a major research project and DST funded projects funded by
University grant commission and EDII. He has also presented a no of
research paper at both National and International conferences seminar etc.
He has also filed three patterns for management related areas He has also
guiding the candidate in their doctoral works. He has also reviewer for
reputed journals in research and Management.

Retrieval Number C5706098319/2019©BEIESP
DOI: 10.35940/ijrte.C5706.098319
Journal Website: www.ijrte.org

6687

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

