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 Abstract – Construction is an important aspect of infrastructure and growth in developing countries. In this process the 

construction industry produced a large quantity of waste which is harmful environmentally and costly for budgeting the 

project. So waste management is important for construction industry. Construction waste management defines as reduction 

recycling and utilize of waste by proper management of resources. In this paper, we are going to review on the major sources 

and factors of generating construction waste by critical literature review. At last, developed framework for the future research 

in this area. 

 

Keywords- Waste Management, Construction, Factors, Develop framework, recycling.

I. INTRODUCTION 
 

demolition waste is waste debris from destruction of a 

building. certain components of demolition waste such as 

plasterboard are hazardous once land filled as it is broken 

down in landfill conditions releasing hydrogen sulfide, a 

toxic gas. waste from individual house construction or 

demolition,   find  its  way  into  nearby  municipal  

bin/vat/waste  storage  depots,  making  the municipal 

waste heavy   degrade quality of municipal waste and 
makes it difficult for further treatment like composting.  

about 10-20 % finds its way into surface drains, choking 

them.   projections for building material requirement of the 

housing sector indicate a shortage of aggregates upto 

55,000 million m3. additional 750 million m3 would be 

required for achieving the targets of the road sector. 

recycling of aggregate material from construction and  

demolition  waste  may  reduce  the  demand-supply  gap  

in  both  these  sectors. government or local authorities 

should make rules to sort the c & d waste before it is 

hauled away to landfills or other waste treatment facilities. 
hazardous materials may not be moved before the 

demolition is begun or before the authorities have 

ascertained that safety guidelines and restrictions have 

been followed for handling and disposal of toxic elements 

as lead, asbestos or radioactive materials. 

 

The building or construction industry involves different 

processes and utilizes huge quantities of resources. these 

processes have severe impacts on the environment which 

according to horsley (2003), occur over a variety of 

timescales from the extraction and processing of raw 

materials used in construction, through the duration of the 
construction process, the operation of the building, up to 

the eventual demolition of the structure at the end of its 

operative life. construction activities have been known to 

generate large and diverse quantities of waste. according 

to the us green building council, (2001), it accounts for up 

to 30% of total waste output in the united states alone, put 

at about 136 million tons per annum. as a result, 

construction and demolition waste management has 

become one of the major environmental problems in many 
municipalities (faniran and caban, 1988; kibert, 1994; 

ferguson et al., 1995; graham and smithers, 1996; guthrie 

et al., 1999; symonds, 1999; lawson and douglas, 2001, 

cited in poon et al, 2004). in some more advanced 

countries, the concern for the effect of man‟s endeavours 

on the environment and rising project costs has increased 

the drive for the application of construction waste 

management. there has been a strong drive to „do more 

with less‟ by reducing waste at all stages of construction 

as identified by the „rethinking construction‟ task force in 

the uk (detr, 2000). there is also a need to improve 

material handling by contractors as the detr also noted that 
about 13 million tonnes of the estimated 70 million tonnes 

of construction and demolition materials comprise of 

materials delivered to site and thrown away unused. 

 

II. INDIAN CONSTRUCTION INDUSTRY 

AND WASTES 

 
Generated central  pollution  control  board  has  estimated  

current  quantum  of  solid  waste generation  in  india  to  

the tune  of  48 million  tons  per annum  of which  waste  

from construction industry accounts for 25%. construction 

waste is bulky, heavy and is mostly unsuitable  for 

disposal  by incineration or  composting. the growing 

population in  the country and requirement of land for 

other uses has reduced the  availability of land for waste 
disposal. re-utilization  or recycling is an  important 

strategy for management of such waste. above all, the fast 

depleting reserves of conventional natural aggregate has 

necessitated the use of recycling/ re-use technology in 

order to be able to conserve the conventional natural 

aggregate for other important works. apart from mounting 

problems of waste management, other reasons which 

support adoption of reuse/ recycling strategy are  reduced  
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extraction  of  raw  materials,  reduced  transportation  

cost,  reduced  capital investment on raw materials, 
improved profits and reduced environmental impact. 

 

III. MANAGEMENT OF WASTE FROM 

CONSTRUCTION 

 
Industry in india in general, in india, contractor executes 

construction project on a labour contract basis or  on  

turnkey  basis.  small  housing  projects  are  executed  by  

owners  and  are predominantly  executed on  labour 
contract basis  and strict  supervision is  required to control 

waste generation during construction process. in this 

construction process waste generation ranges between 5 to 

7%. in larger projects, where execution is on turnkey basis 

or through one‟s own team of professionals, material 

wastage is within 3%. 

 

Services of demolition contractor are taken when old 

building is to be demolished due to  deterioration  of  the 

building  or  to make  way for  construction  of  a  new 

building. demolition  contractorspecialises  in planned  
deconstruction  so  that  recovery  of good material can be 

maximised for re-use. recovery rate varies from 25% in 

old buildings to as  high as  75% in new  buildings. items 

recovered  during  demolition are  sold  in the market at a 

discount with respect to price of new material. sometimes, 

woodcarvings and marble  structures  are  recovered  from  

old  buildings,  which  fetch  very  good  price  as antique 

piece in domestic/ export market. although the 

responsibility of removing the waste is  primarily of  the 

builder or the owner, it is usually assigned to  the 

demolition contractor. items that cannot be re-used are 

disposed off to landfill site. management of those solid 
wastes which are sent to the landfill sites from various 

construction activities is  the  responsibility  of municipal 

bodies  or health  officers.  hard core  material from 

demolition  operation  is  required  for  landfill  activities  

to  provide  daily  cover  over domestic  waste,  bulk  fill  

capping,  hard  standings  etc.  

 

IV. LITERATURE REVIEW 

 
Shiwangyu, in support of circular economy to evaluate the 

effects of policies of construction and demolition waste 

management in three key cities in yangtze river delta: as 

the driving force of social and economic development 
worldwide, a vibrant and environmentally friendly 

construction industry in every country is a necessary 

element for a successful and green global economy.  

 

China has a vibrant construction industry but faces 

environmental challenges posed by rapid 

urban redevelopment that generates huge quantities of 

construction and demolition (c&d) waste in most of its key 

cities. an understanding of c&d waste management in such 

cities, including the effectiveness of low carbon and waste 

reduction policies, can provide the basis for the sustainable 

development and economic growth of china‟s construction 
industry.  

swarnaswethak., implementing construction waste 

management in india: an extended theory of planned 

behaviour approach:individual‟s attitude &behaviour is 

crucial for implementing sustainable construction & 

demolition (c & d) waste management, however it is often 

underachieved. the present article explores the motivators 

of workforce towards implementation of construction 

waste management (cwm) in india. a hypothetical model 

using theory of planned behaviour (tpb) is framed 

fundamentally by incorporating constructs such 

as knowledge and perceived usefulness.  

 

shitawtafesse, analysis of the socio-economic and 

environmental impacts of construction waste and 

management practices: this study aims to analyze the 

significant socioeconomic and environmental impacts of 

construction waste and to indicate management strategies. 

an extensive review of the literature and interviews with 

construction experts were used to identify waste impact 

factors. then a questionnaire survey was conducted based 

on a five-point likert scale and the data were analyzed 

by descriptive statistics. the result showed that 
construction waste becomes a challenge for almost 

95.71% of ongoing construction projects. however, only 

57.14% of the construction companies have recorded and 

measured the volume of material waste.  

 

Xueqingzhang, a queuing system for inert construction 

waste management on a reverse logistics network: many 

cities worldwide have built various types of facilities to 

manage the large amounts of construction waste generated 

year by year. one issue of great importance to the 

operational efficiency of these waste management 

facilities is the logistics management associated with 
waste collection and transportation activities.  

 

zhongzeyang, handling missing data for construction 

waste management: machine learning based on aggregated 

waste generation behaviors:in the era of big data, data is 

increasingly driving the construction waste 

management (cwm) for minimizing the impacts on the 

environment and recycling construction materials. 

however, missing data, led by various information 

barriers, often undermines the decision-making and 

hinders effective cwm. this paper applies aggregated 
behavior-based machine learning (ml) methods to 

handling the project-level „missing not at random‟ (mnar) 

data by using aggregated waste generation behaviors as a 

case study.  

 

Devakih, lca on construction and demolition waste 

management approaches: a review:the management of 

construction and demolition (c&d) waste remains an 

incessant problem. traditional ways to minimize c&d 

wastes lacks flexibility and long-term reliability. there is 

https://www.sciencedirect.com/science/article/abs/pii/S2352554122000298#!
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/redevelopment
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/environmental-impact-assessment
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/environmental-impact-assessment
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/environmental-impact-assessment
https://www.sciencedirect.com/science/article/pii/S2352186422000682#!
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/waste-management
https://www.sciencedirect.com/science/article/pii/S2405844022004571#!
https://www.sciencedirect.com/topics/social-sciences/human-activities-effects
https://www.sciencedirect.com/topics/social-sciences/descriptive-statistics
https://www.sciencedirect.com/science/article/abs/pii/S0926580522000942#!
https://www.sciencedirect.com/topics/engineering/logistics-management
https://www.sciencedirect.com/science/article/abs/pii/S0921344921004183#!
https://www.sciencedirect.com/topics/engineering/construction-waste-management
https://www.sciencedirect.com/topics/engineering/construction-waste-management
https://www.sciencedirect.com/topics/engineering/construction-waste-management
https://www.sciencedirect.com/science/article/pii/S221478532201625X#!
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increasing focus on sustainable waste management; so 

there is need of innovative and sophisticated waste 
management approaches that focus on processes and 

embodies adaptability. life cycle assessment (lca) is a 

globally standardized methodology for environmental 

assessment for any product or system and also helps in 

process of planning and decision making. with regards to 

sustainable management; lca is one of the best tools.  

 

Wentingma, a bibliometric visual analysis of the system 

dynamics approach for construction and demolition waste 

management:continuously increasing amounts of 

construction and demolition waste (c&dw) is a critical 

problem globally. as a quantitative modeling approach to 
solve complex problems, system dynamics (sd) is 

frequently adopted to help understand the dynamic 

interrelationship of contributing variables of c&dw 

management and predict future behavior for both short and 

long-term decision making. however, there has been no 

systematic review of such sd applications to c&dw 

management.  

 

Chunbozhang, an overview of the waste hierarchy 

framework for analyzing the circularity in construction 

and demolition waste management in europe: the 
construction sector is the biggest driver of resource 

consumption and waste generation in europe. the european 

union (eu) is making efforts to move from its traditional 

linear resource and waste management system in the 

construction sector to a level of high circularity. based on 

the theory of circular economy, a new paradigm called 

waste hierarchy was introduced in the eu waste framework 

directive. this work uses the framework of the waste 

hierarchy to analyze the practice of construction 

and demolition waste (cdw) management in europe. 

  
yuanyuanli, a bibliometric review of studies on 
construction and demolition waste management by using 

citespace:along with continuous development of global 

construction industry and urbanization, the quantity of 

construction and demolition (c&d) waste is gradually 

increasing. scientific and effective management can 

significantly reduce c&d waste and achieve recycling, and 

numerous research studies have been conducted. this paper 

summarizes and analyzes the publications on c&d waste 

management from 2007 to 2020, to grasp current hot 

issues and find out development trends. bibliometrics and 

citespace software are used to visually analyze the 
information of 494 selected articles, such as countries, 

institutions, authors, keywords, and references.  

lipingzhan, construction of a spatial–temporal metabolic 

path for hazardous waste management based on the fusion 

of reported data and web text data: this study employs 

mining and fusion of the waste reported data and web text 

data to construct a spatial–temporal metabolic path 

for hazardous waste management. according to the 

reported data, the generation and inventory of organic 

solvent waste account for a large proportion of hazardous 

waste; thus, they were selected as the representative waste 

in the construction of metabolic paths from the generation 
to the final disposal during 2016 to 2019. web text data 

were obtained by a web crawler to identify where waste 

was produced, stored, and disposed. based on the matching 

logic, the reported data and web text data were fused to 

realize the spatio-temporal expression for the logical 

metabolic path.  

 

kamyarkabirifar, effective construction and demolition 

waste management assessment through waste management 

hierarchy; a case of australian large construction 

companies:the construction industry accounts for an 

enormous quantity of construction and demolition 
waste (cdw) where its improper management jeopardizes 

social, environmental, and economic resources. although 

several studies have investigated some aspects of 

construction and demolition waste management (cdwm), 

there is a substantial need to empirically analysing 

effective construction and demolition waste management 

(ecdwm) considering its contributing factors and the cdwm 

hierarchy (cdwmh). a framework was proposed to assess 

the effectiveness of cdwm using cdw stakeholders‟ 

attitudes (cdwsa), cdwm within project life 

cycles (cdwplc), cdwm with respect 
to sustainability (scdwm), and cdwm tools (cdwmt) as 

factors that effectively affect cdwm, and cdwmh as the 

most effective strategy to manage cdw, leading to the 

effective management of cdw. this study analyzed ecdwm 

in australia.  

 

Andrejaabina, challenges and opportunities of terahertz 

technology in construction and demolition waste 

management:construction and demolition waste are one of 

the largest waste streams generated in the eu by volume. 

they consist of materials such as concrete, bricks, gypsum, 

wood, glass, metals, foams, plastics, solvents, asbestos, 
asphalt, and excavated soil. nowadays, many of them can 

be recycled, some even endlessly. this research attempts to 

contribute to the non-destructive characterization of such a 

waste with a novel method using terahertz radiation.  

 

Márioramos, influence of construction company size on 

the determining factors for construction and demolition 

waste management:due to the relevance of construction 

and demolition waste (cdw) generation for circular 

economy and reduction of environmental impacts, it is 

important to evaluate the factors leading to constraints 
regarding waste. previous researchers have assessed 

construction company attitudes and behaviors toward cdw 

management, but factors such as the presence of 

environmental technicians, registration of the cdw 

generated, commitment to the legal framework, the 

subcontracting regime, and construction works‟ oversight 

were rarely addressed in terms of the differences existing 

within the construction sector.  

 

https://www.sciencedirect.com/science/article/pii/S2772912522000045#!
https://www.sciencedirect.com/science/article/pii/S0048969721049676#!
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/waste-management
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/circular-economy
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/demolition-waste
https://www.sciencedirect.com/science/article/abs/pii/S0378778821011063#!
https://www.sciencedirect.com/science/article/pii/S2352186422001389#!
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/hazardous-waste-management
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/organic-solvent
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/organic-solvent
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/organic-solvent
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/hazardous-waste
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/hazardous-waste
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/hazardous-waste
https://www.sciencedirect.com/science/article/abs/pii/S0959652621020084#!
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/demolition-waste
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/demolition-waste
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/demolition-waste
https://www.sciencedirect.com/topics/engineering/project-life-cycle
https://www.sciencedirect.com/topics/engineering/project-life-cycle
https://www.sciencedirect.com/topics/engineering/project-life-cycle
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/environmental-impact-assessment
https://www.sciencedirect.com/science/article/pii/S0301479722006910#!
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/demolition-waste
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/gypsum
https://www.sciencedirect.com/topics/engineering/terahertz
https://www.sciencedirect.com/science/article/abs/pii/S0956053X21005705#!
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Salmanshooshtarian, transformation towards a circular 

economy in the australian construction and demolition 
waste management system: australia's increasing rate of 

construction and demolition (c&d) waste generation 

indicates low resource efficiency in the architecture, 

engineering and construction (aec) industry. this study 

aims to identify c&d waste disposal reduction (wdr) 

opportunities and barriers in various stages of the 

construction materials lifecycle using a systematic 

literature review approach. the review is guided by the less 

of waste, more of resources (lowmor) model. overall, 58 

barriers and 73 opportunities are identified from 62 

australian literature sources published over the last two 

decades. the results show that the most opportunities are 
presented at the design stage, followed by the transport 

and landfilling elements. furthermore, the review identifies 

20 stakeholders who play a significant role in realising 

these opportunities including key stakeholders such as 

project managers, government organisations, industry 

associations and waste operators.  

 

rana rabnawazahmed, multi-stage network-based two-type 

cost minimization for the reverse logistics management of 

inert construction waste:the growing concerns for 

achieving sustainability has gained much attention from 
waste management experts with particular focus on 

reverse logistics, as it supports concepts like circular 

economy, material recovery, and improved environmental 

performances. this paper describes a multi-stage network-

based model to minimize the overall cost for the reverse 

logistics management of inert construction waste across its 

entire life cycle. this model takes a unique two-type 

costing approach to overcome the ambiguities and 

deficiencies existing in previous models.  

 

samadm.e.sepasgozar, waste management and possible 

directions of utilising digital technologies in the 
construction context:the rapid urbanisation and 

infrastructure development projects have increased infinite 

property regeneration and construction projects in the 

developed countries. this study aims to examine the 

current construction waste management literature, 

including key authors, university networks, and relevant 

information systems, considering four selected countries, 

including australia, canada, the united kingdom, and the 

united states. this paper uses a set of novel metrics, query-

based search, and social network analysis techniques for 

evaluating a dataset of 2337 papers published in a decade 
by authors from different countries investigating the topic 

of recycling and reuse of construction and demolition 

waste in order to identify prominent researchers, 

influential universities, collaboration practices, and 

research trends.  

 

yenenehtamiratnegash, sustainable construction and 

demolition waste management in somaliland: regulatory 

barriers lead to technical and environmental barriers: the 

large amount of construction and demolition waste (cdw), 

coupled with poor management create burdens for the 

environment, society and economy. barriers hinder 
sustainable cdw management. understanding the barriers 

can promote the development of eco-friendly, socially 

harmless, and economically viable strategies. this study 

aims to integrate sustainable waste management in 

construction (swm) and demolition practices.  

 

Muhammad shahzadaslam, review of construction and 

demolition waste management in china and usa: it has 

been observed that the massive urbanization has boosted 

up infinite construction in the developed as well as 

developing countries. the construction and demolition 

waste has been correspondingly increased enormously 
which results in nasty and fatal impacts on urban 

sustainability and survival in the term of economic values 

and environmental safety. considering construction and 

demolition waste management (cdwm) in the usa and 

china and its comparison has not been discussed, this 

study explores some research questions to fill such gaps: 

what are the existing cdwm policies and regulations in 

these two countries? what is the market mode for cdwm? 

what are the key challenges of cdwm? what are the cdwm 

contribution and limitations toward circular economy? 

 
kamyarkabirifar, a conceptual foundation for effective 

construction and demolition waste management: 

construction and demolition waste (cdw) is described as a 

material which is indispensably arisen from construction 

and demolition (c&d) activities and ought to be effectively 

managed, otherwise, its improper management can 

produce negative economic, environmental, and social 

impacts. effective management of cdw leads to the 

corroboration of structures and leading to an authentic 

impact on natural systems. therefore, it is vital to consider 

a potent concept capable of analyzing effective 

construction and demolition waste management (cdwm). 
this study aims at developing a framework to assess the 

effectiveness of cdwm.  

 

jinyingxua, is the private sector more efficient? big data 

analytics of construction waste management sectoral 

efficiency: efficiency disparity between the public and 

private sectors is a non-trivial issue that concerns 

fundamental choices of socio-political-economic systems. 

waste management academia and industry also wrestle 

with issues relating to the choice between public and 

private sectors. to examine the disparity exclusively 
caused by “sector”, in statistics language, one needs data 

that is sufficiently big to control many other confounders, 

e.g., sites, project types, and construction technologies.  

boyu, self-fulfillment degree of construction and 

demolition waste management capability based on the 

triple-balance theory: a case study of guangdong-hong 

kong-macao greater bay area: construction and demolition 

waste (c&dw) has become part of the largest waste stream 

globally and many cities are facing the shortage of 

management capability to treat c&dw.  

https://www.sciencedirect.com/science/article/abs/pii/S2352550921003456#!
https://www.sciencedirect.com/topics/engineering/systematic-literature-review
https://www.sciencedirect.com/topics/engineering/systematic-literature-review
https://www.sciencedirect.com/topics/engineering/systematic-literature-review
https://www.sciencedirect.com/science/article/abs/pii/S0956053X20306206#!
https://www.sciencedirect.com/science/article/abs/pii/S0959652621032844#!
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/waste-management
https://www.sciencedirect.com/topics/engineering/electric-network-analysis
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/demolition-waste
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/demolition-waste
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/demolition-waste
https://www.sciencedirect.com/science/article/abs/pii/S0959652621009379#!
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/demolition-waste
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/waste-management
https://www.sciencedirect.com/science/article/pii/S0301479720303790#!
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/demolition-waste
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/demolition-waste
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/demolition-waste
https://www.sciencedirect.com/topics/social-sciences/circular-economy
https://www.sciencedirect.com/science/article/pii/S2666790820300197#!
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/demolition-waste
https://www.sciencedirect.com/science/article/abs/pii/S0921344919305804#!
https://www.sciencedirect.com/science/article/abs/pii/S0956053X21004232#!
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these cities seek to transport their c&dw to their neighbor 
cities for recycling or landfilling, which is recognized as 

the cross-regional management of c&dw. however, there 

were few studies to investigate the mechanism of cross-

regional mobility in c&dw field. this study developed a 

model to evaluate the self-fulfillment degree of c&dw 

management capability at regional level based on the 

triple-balance theory. guangdong-hong kong-macao 

greater bay area (gba) was selected as the study case, and 

the data was collected through on-site surveys, expert 

interviews, and desktop surveys. the results showed that 

the self-fulfillment degree of c&dw management 

capability of the cities, such as guangzhou, zhuhai, foshan, 
dongguan, jiangmen, and zhaoqing was high, which meant 

these cities could well manage the c&dw generated within 

the regions under current situation. usman aminuumar, a 

case study on the effective implementation of the reuse 

and recycling of construction & demolition waste 

management practices in malaysia: this paper presents a 

case study on the implementation of the construction and 

demolition waste management practices in the malaysian 

construction sector. the scope was limited to the housing 

and high-rise buildings. characterization of reuse and 

recycling potential was done using descriptive statistics.  

 

weishenglu, evaluating the effects of green building on 

construction waste management: a comparative study of 

three green building rating systems: the impacts of 

buildings on our life, business, and natural environment 

have fueled a global trend in the building industry to “go 

green”. this has helped proliferate various green building 

rating systems (gbrss) around the world. while previous 

studies have examined the effects of these systems on such 

aspects as resources consumption, indoor air quality and 

property value, little research, if any, has examined their 

effects on construction waste management (cwm). this 
study aims to evaluate the effects of gbrss on cwm, and to 

understand the causes behind the effects thereof 

ascertained. three gbrss, including the u.s.-

developed leadership in energy and environmental 

design (leed), mainland china's gb evaluation label (gbel) 

and hong kong's building environmental assessment 

method (beam plus) are selected for comparative study. 

  
Ranarabnawaz ahmed, multi-layer value stream 

assessment of the reverse logistics network for inert 

construction waste management:reverse logistics (rl) 
concepts have brought sustainable solutions to the 

problems pertinent to inert construction waste (icw) 

management. however, the involvement of different 

processes and facilities across the rl value chain makes it 

difficult to visualize and manage the whole process 

conveniently.  

 

consequently, issues such as inadequate assessment of 

environmental hazards, unclear cost accrual patterns, 

misleading information to stakeholders, and other process-

related deficiencies arise, thereby questioning the 

overall sustainability and alike circularity concepts. 
despite the prominent role of lean management (lm) 

concepts in process improvements across various product-

oriented sectors, its integration within rl management to 

solve icw problems is almost non-existent. this paper 

presents a unique lean thinking-based multi-layer value 

stream assessment (mvsa) approach deriving from a 

conventional value stream mapping (vsm) technique to 

assess the overall rl network of icw management.  

 

V. CONCLUSION 

 
Based on the critical literature review several points can be 

preliminarily concluded:   

[1]. For site factor, five factors were identified from the 

previous work as: theft, vandalism, damage of 

materials on site, unnecessary inventories in site, 

rework, improper cutting of materials.   

[2]. For environmental factor, four factors identified: waste 

disposal, weather conditions, improper land filling and 

act of god.    
[3]. For economical factor, five factors identified: 

separation of  sources, transportation cost,  and cost  of 

waste  disposal, labour of waste disposal, labour of 

waste disposal, labour cost, and recycling cost.   

[4]. For technical factor, eight factors identified: lack of 

supervision, poor storage facilities on sites, error in 

design, design changes, human error, lack of 

communication on sites, lack of waste management, 

and ineffective method of work. 
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