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Abstract 

The contemporary environmental issues are alleviating through green supply chain 

management (GSCM) practices in the construction industry; bring economic benefit and 

sustainability for the business organization. Construction industry operations are very 

complex and integrated supply chain i.e. GSCM practice is the best way to reduce 

construction waste and improving environmental performance. The application of 

GSCM in the construction industry in Bangladesh is still unexplored, and this study 

explored the relationship between GSCM and construction waste to reduce construction 

waste through multiple-regression. Quantitative data has been collected by semi-

structured survey questionnaire from 30 the construction industries in Bangladesh. 

Keywords: Green supply chain management practices, Construction industry, Survey-

questionnaire 

Introduction  

The practices of green supply chain management (GSCM) have increased under the 

condition of new regulations for greening the business operation. GSCM adoption by a 

lot of service and manufacturing industry due to globalization and considering various 

factors such as response to diverse environmental legislation and regulation, brand 

image, work innovation, climate change, cost reduction, reduction of green house gas 

emissions, solid waste reduction, water conservation, global warming, and reduction of 

pollutions like water, noise, air etc. (Chun et al., 2015; Kumar & Vashistha, 2013; 

Yuan, 2012; Begum et al., 2009; Zhu et al., 2008; Rao & Hault, 2005). In-spite of 

necessity of GSCM practices, the entrepreneur are complaining of the difficulty in 
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practice due to technology, response time, investment cost, numerous reporting,  

communication, lack of skill manpower and understanding of the issues relating to the 

environment (Chun et al., 2015 ; Hervani et al., 2005; Ofori, 2000). GSCM practices 

include: material management; green purchasing; green manufacturing; reverse 

logistics; green design, investment recovery, internal environemntal management, green 

distribution/marketing that refer to the environmental involvement, and the integration 

of supply chain management with  consumer’s end-of-life management (Zhu et al., 

2008; Srivastava, 2007; Hervani et al., 2005). 

While GSCM is alleviating environmental issues and bringing economic benefit to 

organizations (Eltayeb et al., 2010), it is still little known and less practiced, especially 

to reduce waste in the construction sector. In a developing country, GSCM practices to 

reduce waste in the construction industry are not remarkable. The construction industry 

and its operation are very complex; producing a large volume of waste (Ortiz et al., 

2009; Yuan and  Shen, 2011; Lu et al, 2011; Ketikidis et al., 2013) create a great impact 

on the environment(Begum et al., 2009). Integrated supply chain is the best way to 

reduce construction waste and improving performance (Ofori, 2000; Begum et al., 

2009). The application of GSCM in the construction industry in Bangladesh is still 

unexplored, though it’s contributing 10% GDP to the Bangladesh economy (UNEP, 

2012). 

This research aim to investigate GSCM practices likely to be adopted by the 

construction industry in Bangladesh with dominated by GSCM major elements. 

Environmental and economic performance, sustainability has studied with the 

relationship between GSCM and construction industry to reduce construction solid 

waste. Based on research aim, the research has the following objectives: 1) to critically 

review the existing literature on GSCM and environmental sustainability with a view of 

identifying an effective waste reduction model in the construction industry. 2) to 

evaluate current practices of GSCM in the construction industry and 3) to investigate 

the inhibitors of waste management in Bangladesh’s construction industry for efficient 

environmental sustainability. The following research questions have been  considered: 

1) how can GSCM be effectively applied in the construction industry in Bangladesh to 

reduce waste? 2) What are the current practices and contextual factors inhibiting the 

application of GSCM in the construction industry in Bangladesh?  

Literature Review and Hypothesis development  

Construction industry & waste: The construction industry (CI) is one of the largest 

sector in the world. The productivity of the construction industry has been declining 

worldwide; to improve the situation, green construction is the best way. Green 

construction help to improve design production, delivery as well as management 

(Hafez, 2013). Construction waste is arises from construction, renovation, and 

demolition activities (Lu et al., 2015; Kofoworola and Gheewala, 2009). In the context 

of Bangladesh, as a  result of unplanned urbanization and reorientation of lifestyle, 

excessive amount of waste is generated and  facing a solid waste dilemma; due to lack 

of public awareness, lack of enforcement of legislation, lack of technology, and 

community sensitization (Kassim & Ali, 2006). However, waste is an inevitable by-

product of the construction industry (Begum et al., 2009). Construction wastes create 

serious consequences for the environment (Ofori, 2000), as well as social and economic 

impact (Begum et al., 2009; Begum et al., 2007; Esin & Cosgun, 2007). In the contrary, 

the construction sector is the largest sector of the UK economy, contributing £90 billion 
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and 10% of the total UK employment (UK construction, 2013). The UK construction 

sector is responsible for generating 33% of total waste (Defra, 2009). The UK 

government has set a target to reduce the waste in the construction industry. For this 

purpose, the Site Waste Management Plans (SWMP) Regulations of 2008 are being 

applied to all construction projects). In the EU, this industry generates approximately 

500 million tonnes of waste per year, which is around 25% to 31% of all waste in the 

EU (Eurostat,  Environment & Energy, 2009; Rodrigues et al., 2013). Construction is a 

dynamic industry that uses high energy and consumes more raw materials than any 

other economic activity (Malia et al., 2013). For the development of a country’s 

economy, the construction industry plays a major role. The industry represents 28.5% of 

the European Industry (EI) and contributes to 7.0% of its economy. It produces the bulk 

amount of waste and creates an impact on the environment (Eurostat, Environment & 

Energy, 2011). 

 

Theoretical foundation of GSCM practice: Recently, major manufacturers around the 

globe have developed and implemented more comprehensive supply chains to improve 

their environmental practices through green supply chain (Begum et al., 2009; Rao, 

2002). GSCM is modern and innovative tool to attaian environemntal sustaiability 

(Murphy & Gouldson, 2000; Zhu et al., 2011; Zhu et al., 2012). Ecological 

modernization theory is the basis of GSCM practices and waste behavior theory 

underpinned the practice of waste reduction. The theory has encouraged both 

practitioners and researchers for policy making and technological innovation.  

Environmental protection inspired by study and emulating the natural eco-system by 

adopting different environmental practice with the consideration of institutional drivers 

and pressure (Jelinski, 1992; Erkman, 1997). Hence, GSCM practice is underpinned by 

institutional theory. Although environmental innovations such as GSCM practice are 

built on both EMT and institutional theories, adoption of innovations and GSCM 

practices largely depend on types of industries and ecological development within 

different contextual pressures (Zhu & Sarkis, 2006; Zhu et al., 2013; Chiou et al., 2011). 

This research study investigates the relationship between GSCM practice and 

construction waste to improve environmental performance. GSCM practice in different 

industry has already validated and accepted across different countries around the world 

(See Table 1) and considered as a new paradigm.  

  

Green Supply Chain (GSC) elements: Green Procurement (GP): Green procurement is 

a kind of environmental purchasing that involves reduction, reuse, and recycling of 

materials in the method of purchasing (Amemba, et al., 2013; Zhu et al., 2008). GP is 

providing a solution to an environmentally concerned cost-effective conventional 

business to direct a selection of product services that consequently diminish 

environmental impact (Salam, 2008). GP is a key factor in providing specific design to 

suppliers that includes environmental requirements of procurement items, 

environmental objectives, suppliers ISO14001 certification, supplier internal 

management, and an environmental audit (Zsidisin & Hendrick, 1998; Zhu et al., 2008; 

Sarkis, 2012). 

In the purchasing field, green procurement is an established concept. GP is to 

facilitate reusing, recycling, and resource reduction (Carter & Carter, 1998). The 

purchasing department should participate in every activity of supply chain management 

should more concretely purchase reused and recycled materials so as to reduce the use 

of resources as much as possible. In the enterprise to improve business performance, the 
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ultimate goal is to minimize using raw materials and treatment cost, and in this way 

boost the enterprise’s reputation of shielding resources (Zhu & Geng, 2002). The 

potential aim of green procurement is to reduce waste from the business waste disposal 

activities with a comprehensive reduction in total cost during the process (Martha & 

Houston, 2010). The customer demands and priorities have a direct influence on driving 

green supply chain management as an environmentally managed environmental 

purchasing (Ellram, 1998; Walker et al., 2008;  Amemba et al., 2013). 

Green design (GD): Due to environmental globalization considerations, green design 

has been more concerned with the design of products in manufacturing industries. 

Fiksel (1996) has stated that during the process development of a new product, green 

design issues are associated with environmental health safety, product life cycle, and 

sustainability. GD includes various disciplines in its wide scope - occupational health 

safety, product safety, resource conservation, environmental risk management, pollution 

prevention, and waste management (Amemba et al., 2013; Srivastava, 2007). Design 

changes can help to reduce waste processing and recycling costs (Chen and Sheu, 

2009). 

Traditional design practice is replaced by green design practice, which is less 

problematic, sustainable, and shows an increased environmental performance. Azzone 

& Noci (1996) have stated that the new products of environmental performance are to 

be measured by the integrated approach. During product design, regulations and 

legislation have been considered (Bellmann &  Khare, 1999, 2000; Fleischmann et al. 

2000; Das, 2002), while Inderfurth  Lann (2001), the arrangement with a design for 

remanufacturing. The choice of suitable material during design should address recycling 

issues (Bellmann & Khare, 2000). Life Cycle Assessment (LCA) is a method for 

accessing and estimating the environmental, resource occupational health allied 

consequences through all stages of its life, for example – raw material processing, 

manufacture, transportation, supply, utilization, remanufacturing, recycling,  final 

disposal. LCA engages in tracking the energy, the material flows, and retrieving 

disposal (Miettinen & Hamalainen, 1997; Gungor &  Gupta, 1999; Tibben-Lembke, 

2002; Arena & Rosa, 2003). 

Green Manufacturing (GM):Green Manufacturing is a kind of production process that 

uses input with reasonably less environmental impacts, is highly effective, that produces 

little or no pollution or waste (Amemba et al., 2013). Green manufacturing not only 

enhances the corporate image but also increases environmental efficiency. Also, it 

increases production efficiency, reduces raw material costs and industrial safety 

expenses. The major aims of green manufacturing are to reduce the environmental 

burden by using appropriate process, materials, and technologies. Within green 

operations, green manufacturing plays a very important role. However, remanufacturing 

is a recycling–integrated manufacturing (Hoshino et al., 1995).  Recovery is a 

combination of remanufacturing, reuse, and recycles (Hoshino et al., 1995). Green 

operations have been playing a very important role in GSCM. Green operations (GO) 

include all features associated with product manufacture, usage, treatment, logistics, 

waste management, during finalizing of design (Lund, 1984). 

GSCM helps improve environmental performance, diminish waste, and reduce cost 

with maximum savings (Rao & Holt, 2005). At present, some multinational companies 

are investing in research designs during product development and manufacturing that 
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are environmentally sustainable and economically profitable. GSCM is a contemporary 

issue for green operations. For example, IBM, HP, Sony, Toshiba, Dell, Motorola, 

Panasonic, Walmart, NEC, and Fujitsu have adopted GSCM practices in their reverse 

logistics (Zhu & Sarkis, 2006). Considering the importance of GSCM, most of the 

leading manufacturing industries will practice reverse logistics in Asia within the next 

couple of decades (Hu & Hsu, 2010; US-AEP, 1999). 

Investment Recovery (IR): In the significance of green purchasing in GSCM, Investment 

Recovery (IR) is considered as a critical aspect (Zsidisin & Hendrick, 1998) by the 

United States and European Union.  In traditional business, IR is considered as a 

general practice as it can diminish waste that may have been disposed of (Zhu & Sarkis, 

2004). Developing countries (like in Asia) gain less attention than developed countries 

like USA, UK, Germany, etc. on Investment recovery due to an inappropriate recycling 

system of waste management policies.  

Internal Environmental Management (IEM): Like other advanced management 

practices, GSCM is also strongly complementary, it helps to improve the environmental 

performance where as reduce manufacturing waste (Testa & Iraldo, 2010). The means 

of improving enterprise performance is expert external management (Carter et al., 

1998). According to Zhu and Sarkis (2004), internal environmental management (IEM) 

includes senior manager commitments, mid-level manager’s support, cross-functional 

assistance, total quality management, environmental compliance auditing program, and 

a ISO 14001 certification.  

GSCM and Environmental Performance: While the win-win point of view have been 

evidenced to validate the relationship between adoption of GSCM and environmental 

performance (Zhu and Sarkis, 2007; Begum, et al., 2007; Zhu et al., 2013, Chun et al., 

2015), especially waste based performance, a case study based analysis has 

contextualized that even though the statistical relationship exists between GSCM and 

environmental performance, the substantial and straight results are not always 

distinctive (Zhu et al., 2007). Table 1 shows the summary of major investigations in the 

GSCM elements practice and environmental performance. 

Bangadesh is a developing country, however there are very few GSCM practices in the 

construction industry due to lack of legislation implementation, insufficent 

knowledgeenvironemntal sustainability, poor mangement, lack of corordination and 

cooperation, lack of customer, manufacturer and supplier awerness. Developing 

countries like India, Thailand, and Indonesia have been practiceing GSCM. Developed 

countries like Swizerland, USA, UK, Canada, Australia, Malayasia, Korea, China etc. 

have established GSCM practices in the construction industries. 

Hypothesis: The research hypotheses of this study are-1. H1). Adoption of 

sustainable waste management practices enhances waste reduction in the construction 

industry of Bangladesh. 2. H1a) Green procurement practice reduces waste in the 

construction industry of Bangladesh. 3. H1b) Green design practice reduces waste in the 

construction industry of Bangladesh. 4. H1c) Green manufacturing practice reduces 

waste in the construction industry of Bangladesh. 5. H1d) Investment recovery practice 

reduces waste in the construction industry of Bangladesh. 6. H1e) Internal 

environmental management practice reduces waste in the construction industry of 

Bangladesh. 
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Table 1: GSCM elements practice and environmental performance 

Authors GSCM 

practices 

Country Focus  Industry Indication of 

construction  

Factors 
Developed 

Country 

Developing 

Country 

Wan Mahmood 

et al., 2013 

 GP 

 GD 

 RL 

 GP  

 

Malaysia 

- Manufacturing 

companies 

NA 

Vijayvargy and 

Agarwal, 2014 

 GP 

 GD 

 RL 

 GP 

 India Organization  NA 

Holt and 

Ghobadian, 

2009 

IEM  UK  Manufacturing 

companies 

NA 

Zhu et al., 2013 IEM 

GP 

GD 

CWC 

IR 

GM 

China  Manufacturing 

companies 

NA 

Jr et al., 2012 

 

CWC 

GD 

RL 

IR 

USA  Manufacturing 

companies 

NA 

 

Ortiz et al., 

2009 

GP 

GD 

GM 

 Colombia Construction 

industry 

Building life cycle; 

Building materials 

Chun, et al., 

2015 

GP 

GM 

GL 

IR 

Korea  Construction 

companies 

Management level 

decision  

(Here, Green procurement (GP); Green design (GD); reverse logistics (RL), Green 

manufacturing (GM); internal environmental management (IEM), Investment recovery (IR); 

Co-operation with customers (CWC), Green Distribution (GD)) 

Research Methodology 

For the verification of the study model and hypothesis, which was developed based on 

extensive secondary data; an empirical analysis was done to develop the relationship 

between GSCM and construction waste. With a link to previous research semi-

structured questionnaires (Huang et al., 2015; Muduli & Akhilesh, 2013) has been 

developed and include GSCM practices, driver, barriers, construction solid waste, and 

performance. This research study has used the quantitative method of a semi-structured 

survey designed questionnaire. For data collection, semi-structured questionnaires were 

given to the each company Managing Director/Manager, Assistant Manager/ Project 

Manager, Site Manager/ Sustainability / Supply Chain Manager, Project Engineer/ 

Waste/ Environmental Management Manager and Project Supervisor/ Officer/Surveyor. 

The filled questionnaires have been collected physically and its duration over two 

months. This research has supported by the similar studies of Williams and Turner 
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(2011); Mingqiang, (2011); Zhu et al., (2008); Darnall (2006); Sroufe (2003); Rao & 

Holt (2005), and Chun et al., (2015). 

Quantitative analysis –preparing data for statistical analysis: Quantitative survey –

questionnaire data is used for testing hypothesis and statistical data analysis by 

multivariate techniques (Regression) to achieve research aim and objectives. This 

strategy, entailing the collection of numerical data as exhibiting a view of the 

relationship between theory research and deductive (Bryman, 2012). This approach has 

no bias of the researcher and emphasizes on the numerical measurement analysis of 

causal relationships between variables, not processes (Denzin & Lincoln, 2005). This 

research study collects numerical data from the construction companies of developing 

the country in the context of Bangladesh. The Survey method of data collection is 

supported by various researchers within the construction industry and other GSCM 

adopted industry (Huang et al., 2015; Muduli & Akhilesh, 2013; Eltayeb et al, 2011; 

Chiou et al., 2011, Eltayeb et al, 2009; Rao et al., 2005; Zhu & Sarkis, 2004.). 

This research study has five (5) independent variables i.e. Green Procurement (GP), 

Green design (GD), Green Manufacturing (GM), Investment recovery (IR) and Internal 

environmental management (IEM) and one dependent variable (Construction industry 

waste). There was a set of questions with a Likert scale (1-5), and respondents ticked 

the point they feel was appropriate. Each construct of the independent and dependent 

variables are measured on a five-point Likert scale (Likert, 1932) such as for 

independent variables- 1) not considering; 2) Planning to consider it; 3) Considering 

currently; 4) Carrying out to some degree; 5) Carryinch g it out fully and dependent 

variables- 1) Do not know, 2) Not applicable, 3) Negligible, 4) Minor, 5) Significant.  

(Adopted from Zhu et al. 2008). The construction waste has been measured as tonnes 

(www.wrap.org.uk). The questionnaire type is self-administered and delivered by hand 

to each respondent and was collected later (Saunders et al., 2009).  

This study has classified the practices by GSCM processes into several factors to find 

out if GSCM practices may differ depending on GSCM elements like- GP, GD, GM, 

IR, and IEM. Factor analyses have been resulted in the classification of the activities by 

GSCM into the total five factors (GP, GD, GM, IR, and IEM). Regression analysis will 

be used for estimating the relationships among variables with a variety of multivariate 

techniques and testing the proposed hypothesis as well. 

Data source and sampling: The sample has been collected from 30 construction 

companies in Chittagong city of Bangladesh. Total sample of the population of the 

study was 150 questionnaires from the 30 (Thirty) randomly selected construction 

companies out of 83 (Eighty-three) companies. The randomly selected construction 

companies were small (employee size 0-10), medium (employee size 0-30), and large 

(employee size 0-50+) companies that have been affiliated with REHAB (Real Estate 

and Housing Association of Bangladesh) and CDA (Chittagong Development 

Authority). The selection of sample size 45 companies is consistent which are supported 

by other studies in the same field (Chun et al., 2015; Mingqiang, 2011; Zhu et al., 

2008). However, many researchers have said that a 20 percent response from the 

respondent would be regarded as good (Easterby-Smith et al., 2008). 



8 

 

Conclusion  

This empirical research study is expected to develop a conceptual waste reduction 

model by multiple regressions in the construction industry with GSCM elements 

practice in Bangladesh to reduce solid waste. It explores and predicts the GSCM 

practice in the construction industry to improve sustainability and an investigation of 

the relationship between GSCM practices and construction industry for environmental 

performance by reducing waste. This study is addressed previous researchers (Chun et 

al., 2015; Begum et al., 2009; Zhu & Sarkis, 2007) concern by the GSCM practices 

reduce construction waste and improve environmental sustainability. This is the first 

study in Bangladesh to explore and predict GSCM concept implementation in the 

construction industry to gain sustainability. 
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