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ABSTRACT 

The construction industry plays an important role in improving quality of the 
environment. However, it was also found out that the construction activities create 
negative impacts on the environment. Reducing the negative environmental impact of 
the construction industry is one of the major challenges in the 21st century. However, 
regardless of the significance of this problem, limited efforts to deal with the negative 
effects have been largely fragmented and disjointed. Green Supply Chain Management 
is considered as one of the main efforts, which aim to integrate environmental 
parameters within the supply chain management. It reduces carbon emissions and 
improves environmental performances of organizations. The trend towards developing 
Green Supply Chain is now increasing among various industries. In the recent past, 
enterprises have started Green Supply Chain Management for the purpose of securing 
competitive advantages over other initiative due to the increase of international 
conventions related to the recent climate change, the global environmental protection 
regulations, the stakeholders and investors’ need for environmental suitability and the 
consumer’s choice for environmentally friendly products. Therefore, this paper aims to 
critically review the secondary data on Supply Chain Management, Sustainable Supply 
Chain Management, and Green Supply Chain Management in the construction industry. 
Finally, the paper presents a conceptual framework integrating concepts for Green 
Supply Chain Management practices to the construction sector.  

Keywords: Green Supply Chain Management; Supply Chain Management; Sustainable 
Supply Chain Management. 

1. INTRODUCTION  
Supply chain management (SCM) is an incorporated approach, which assimilate the 
service providers to the end customers or suppliers to manufacturers (Fantazy et al., 
2010). Retail organizations and manufacturing organizations are integrating SCM and 
from that they are able to enhance the efficiency and effectiveness of their business 
functions, but the construction industry has been slow to implementing SCM (Love et al., 
2000). When compared to other sectors, construction supply shows some characteristic 
differences while it is an incorporated set of practice, which maintains and coordinate the 
total Supply Chain (SC) from raw material to end clients However, De Silva et al. (2008) 
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stated that lack of resources is one of the main challenges faced by the Sri Lankan 
construction industry. In order to attain the potential future demand, companies wish to 
make their SCs in a way that doesn’t impact the environment (Mahler, 2007). Especially 
in Sri Lankan context, with the booming economic development has tend the industry to 
focus on large scale construction projects, and it automatically leads to the environment 
resource depletion, so environment friendly development is needed in order to manage 
consistency between human and environment. Therefore, this research aimed to develop 
a conceptual framework for assessing the adaptation of Green Supply Chain Management 
(GSCM) practices in Sri Lankan construction industry.  

2. RESEARCH METHODOLOGY 
Research methodology refers to the overall approach to the research process that is from 
the theoretical underpinning to the collection and analysis of data. First step of the 
research process is conducting literature review. As Uyangoda (2010) mentions, literature 
review is a critical assessment of the existing body of knowledge on the theme or problem. 
Mainly, literature evidence was taken by referring journal articles, books, conference 
proceedings, industry reports and documents. During the literature survey the details 
relating to Supply Chain Management, Sustainable Supply Chain Management, and 
Green Supply Chain Management was reviewed. At the end a conceptual framework was 
built to show the relationships between those key areas. 

3. LITERATURE REVIEW 

3.1 SUPPLY CHAIN AND SUPPLY CHAIN MANAGEMENT  
Supply Chain (SC) is the combination of activities that a firm proceeds to convert the raw 
materials into a final product. The most effective and efficient types of SC are capable to 
deliver quality goods in a quicker and cheaper manner (Wisner et al., 2014). Supply Chain 
Management (SCM) considered as a wide range of activities required to plan, control and 
execute a product, from purchasing raw materials to distribution of final product to the 
customer. SCM process improves the quality of product and reduces cost and delivers 
product, services, and information (Croxton et al., 2001). In other words, these SCM 
processes help firms to reach its objectives in effective and the efficient manner (Johnson, 
2016). Tan (2001) stated that planning, product design and development, manufacturing 
and order fulfilment, customer management, and return are the process of SCM. By 
implementing SCM systems, the company can minimise the waste generation, costs and 
transportation delays in a systematic way. Improved inventory income, increased profits, 
cost reduction across the chain, increased customer awareness, more reliable on-time 
delivery, customer satisfaction, reduced purchasing costs, reduced inventory costs, proper 
inventory levels in the chain, minimize delays, and deliver good customer service were 
identified as some of the advantages of SCM (Fawcett et al., 2008). 

3.2 CONSTRUCTION SUPPLY CHAIN MANAGEMENT 
In order to increase performance of the construction sector, adoption of effective SCM is 
essential. Construction Supply Chain (CSC) is more complex compared to manufacturing 
supply chain, because of the large number of participants and comprehensiveness of the 
process. Effective and more efficient Construction Supply Chain Management (CSCM) 
provides multi-team communications in construction and increase the relationships 
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between clients, consultants, contractors and subcontractors (Butković et al., 2016). 
CSCM is defined as the strategic management of information flows, activities, tasks, and 
processes, involving various networks of independent organizations and linkages 
(upstream and downstream) which produce value that is delivered to the owner in the 
form of a finished project (Cox and Ireland, 2002).  
CSCM guarantee reliable material and labour flows to the site to avoid disturbance to the 
workflow. Moreover, it helps to improve the performance and productivity by minimizing 
the delays in the construction (Beheraa et al., 2015; Saad et al., 2002). Adoption and 
implementation of SCM in the construction industry is not easy due to the presence of 
many barriers. Failure to share project information, fear of loss of control, lack of self-
awareness, lack of knowledge of the project complexity, inability to identify project 
goals, lack of understanding of SC, narrow-minded thinking, unfair strategies, and  lack 
of support are identified major barriers of CSCM (Aloini et al., 2012; Panova and 
Hilletofth, 2018). 

3.3 NEGATIVE ENVIRONMENTAL IMPACT OF CONSTRUCTION INDUSTRY 
AND REQUIREMENT OF SUSTAINABLE CONCEPT 

Construction projects have a major impact on the global environment in a negative way 
through energy, materials, chemical products and waste production (Li et al., 2010). 
According to the International Energy Agency (2018) the construction sector contributes 
to 23% of air pollution, 50% of climatic change, 40% of water pollution, and 50% of 
landfill wastes. Furthermore, this report stated that the construction industry accounts for 
40% of worldwide energy usage and responsible for 40% of global carbon emissions and 
25% of global waste.  Nowadays, many countries around the world are considering 
negative impacts to protect human, environment and resources. Therefore, the 
construction projects should be designed to have the greatest positive impact and the least 
negative impact on the environment (Enshassi et al., 2015).  
Sustainable construction has been commonly defined as the growth that meets the needs 
of the present without compromising the capacity of future generations to meet their own 
needs (Singh and Trivedi, 2016). It incorporates elements of economic ability, 
environmental performance and social obligation (Gold et al., 2010). However, the 
incorporation of environmental, economic and social paradigms to achieve sustainable 
development is a main task for all industries.  Initially, sustainability concepts primarily 
focus on environmental issues with less attention of social and economic concerns (Gold 
et al., 2010). Further this approach minimises the pollution and waste compared to SCM. 
Pagell and Shevchenko, (2013) said that Sustainable Supply Chain Management (SSCM) 
is “the designing, organizing, coordinating, and controlling of supply chains to become 
truly sustainable with the minimum expectation of a truly sustainable supply chain being 
to maintain economic viability, while doing no harm to social or environmental systems”.  

The most influencing barrier to implement SSCM is the lack of support in developing 
countries (Vermeulen, 2006). It includes low levels of regulation, and lack of knowledge 
gap between top government officers. There is a common lack of awareness about 
sustainable practice and sustainable issues among consumers and suppliers of the 
developing countries (Soda et al., 2015) and a lack of request from customers for 
sustainable products. Green upfront costs can be very high for organizations in 
developing countries (Li et al., 2015). 
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When dealing with environmental issues, the organization focuses on green supply 
management programs designed to reduce harmful effects in the environment. Green 
construction goes a step further than sustainability and it minimizes the environmental 
impact in the construction process (Soda et al., 2015). 

3.4 GREEN SUPPLY CHAIN MANAGEMENT IN THE CONSTRUCTION 
INDUSTRY 

Over the past decade, the growing impact of global warming, climate change, waste and 
air pollution problems have involved increasing worldwide consideration of experts to 
think more environmentally friendly and solution towards "Green" (Rostamzadeh et al., 
2015). Further, the environmental, social and economic impacts of the construction 
industry are increasing, driving the demand for sustainable construction. Use of large 
number of natural resources, environmental pollution and the immense usage of energy 
in production of materials create a significant impact on the environment 
(Balasubramanian, 2012). Green Supply Chain Management (GSCM) aims to integrate 
environmental thinking into SCM (Srivastava, 2007). As an alternative of reducing the 
dangerous things of business and SC operations, Green Supply Chain (GSC) minimizes 
air, water and waste pollution. Moreover, it also improve companies’ performance in 
terms of less waste manufacturing, recycling, reducing production costs, improving asset 
efficiency, positive image building and customer (Chun et al., 2007; Fang and Zhang, 
2018).  
GSCM definition of construction industry integrates sustainable practices into upstream 
and downstream SCM, bringing long-term benefits by applying environmental and social 
behaviour responsible for all supply chain members (Chowdhury et al., 2016). The main 
aim of green practices is to reduce the negative environmental effects linked with 
construction activities. Some authors identified that green design, green construction, 
green material management, reverse logistics, and green operation and maintenance are 
the main green practices which falls under construction industry (Wibowo et al., 2018).  
3.4.1 Green Design 
Green design is the most important stage in GSCM practices, decisions taken at this stage 
will be influenced at every stage of the life cycle of the building from planning to material 
recycle and reuse phase (Srivastava, 2007). The purpose of the green design is to 
minimize negative environmental impacts of the construction projects throughout 
environmentally friendly way. The important aspect of green product design comprises 
the selection of raw material with high percentage of recycled content and small 
embodied energy. Green design reduces the environmental impact of building design and 
process (Ng et al., 2012). The dimensions of the green product design are design, 
innovation capability, product safety, environmental control, and building and 
environmental management (Govindan et al., 2015).  
3.4.2 Green Material Management 
Green material management is a method to replace more favourable activities or materials 
with potentially hazardous one. Green materials management selecting criteria emphasise 
that materials used in construction should be easily fragmented, flexible, or useful in 
restructuring existing processes (Nur et al., 2018). Material planning, material storage, 
green procurement, material handling, green material selection and green material 
sourcing are the main processes of green material management (Hafezalkotob, 2017).  
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3.4.3 Green Construction 
Main goal of green construction is to eliminate or minimize negative environmental 
impacts on the design, construction and operation phase in addition to create buildings 
with a positive impact on the environment. Moreover, Green construction discusses the 
use of on-site practices to reduce the impact of building environment. Green 
transportation, on-site management and planning, site operation, residual, and 
environment society are overall theories that are primary components of green 
construction (Balasubramanian and Shukla, 2017).  
3.4.4 Green Operation and Maintenance  
Green operation and maintenance programs include teaching, cleaning, work applications 
and controls for protecting the green materials of the project according to environmental 
needs. Dimensions of green operation and maintenance are green building, green 
marketing management and green management policy (Chang et al., 2016; Chen, 2012).  
3.4.5 Reverse Logistics 
Environmental reverse logistics is a series of activities that help to return into forward SC 
of reusable, remanufacture, and recyclable materials and products (Ghobakhloo et al., 
2013). Recycling is demarcated as a way to reuse materials that may otherwise be 
considered waste in a form other than the primary use. Remanufacturing is the method of 
returning a used product to at least its original performance. Reuse means a material is 
used again for the same purpose or may find a new product life in a different function 
(Ng et al., 2012). 
3.5 BARRIERS AND DRIVERS OF GREEN SUPPLY CHAIN MANAGEMENT 
Table 1 shows the barriers and divers of the GSCM identified by the researchers.  GSCM 
aims to minimize waste and pollution by consolidating environmental thoughts into 
design and end-life management. Implementation of these chains are influenced by the 
drivers and the barriers. The barriers are the forces which prevent the implementation of 
GSCM. Moreover, drivers are defined as the strengths to inspire organisations for the 
implementation of green supply chain. 

Table 1: Barriers and drivers of green practice 
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implementation 

  X      

Lack of technical knowledge and 
experience 

    X X X  

Lack of training in GSCM  X     X  
Lack of acceptance of new 
technology 

    X    

External Barriers 
Lack of green professionals   X      
Customer unawareness towards 
GSCM practices 

  X   X   

Shortage of green suppliers or 
recyclable materials 

 X       

Lack of stakeholder engagement  X   X    
Lack of government initiative 
systems 

 X X   X X  

Tight stakeholder deadlines      X   
External drivers 
Government rules and legislation X X       
Society or public pressure      X   
Client or Customer awareness and 
pressure 

       X 

Stakeholder pressure        X 
Improve the image of the 
construction industry 

       X 

Competitor pressure  X       
Internal drivers 
Developers or Contractor’s 
environmental mission or 
environmental commitment 

     X  X 

Investors and shareholders’ pressure  X       
Enhance reputation X        
Increased employee or labour 
productivity 

X        

Support from top managers  X      X 
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According to Table 1, the lack of a government initiative system is identified as the main 
barrier to the implementation of green practice, that this barrier was highlighted by four 
reference materials However, lack of knowledge and experience between stakeholders of 
SC about implementing GSCM also play a major role in the GSCM implementation 
because this barrier was commonly identified in many sources. Likewise, when 
considering the drivers of GSCM practices, the goal of company’s developer or 
contractor's for his company and government rules and legislation for environment 
management plans were highlighted by two authors as most important drivers of green 
practices. 

3.6 CONCEPTUAL FRAMEWORK FOR GREEN SUPPLY CHAIN MANAGEMENT 
IN CONSTRUCTION INDUSTRY 

The framework proposed (refer Figure 1) is based on the extensive review of literature to 
enable experts, managers and researchers to get the complete perspective of Green supply 
chain management practices in the construction industry. Green design, green 
construction, green material management, reverse logistics, and green operation and 
maintenance are the main green practices, which come under construction industry. The 
conceptual framework of green supply chain practices in the construction industry is 
presented in Figure1. These green supply chain practices in the construction industry is a 
cyclical process. In here materials from the reverse logistic were used in an another 
construction activity therefore waste generation from these GSCM is comparability low 
than traditional construction method.  
 

 
Figure 1: Conceptual framework of green practices in construction industry 
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4. SUMMARY AND WAY FORWARD 
Green construction goes a step further than sustainability and minimizes the 
environmental impact in the construction process. As the environmental awareness is 
increasing, firms all over the world are facing a heavy pressure from different 
stakeholders including government and customers to mitigate their harmful impacts on 
the environment. When dealing with environmental issues, companies prefer to undertake 
GSCM programmes that aim to reduce harmful effects to the environment. The aim of 
this study is to elaborate literature available on green supply chain practices and to 
develop a conceptual framework of green practices in construction industry. These 
practices were mainly identified as, green design, green material management, green 
construction, green operation and maintenance, and reverse logistic. During the next step 
of the study, the GSC practices that are suitable to the Sri Lankan construction industry 
will be investigated along with their enablers and barriers. The future implications of this 
study will be beneficial to other developing countries during the implementation process 
of GSC practices. 
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