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Abstract 

As environmental issues become more pressing, people involved in businesses are paying more 

attention due to increasing competition. A company's success isn't just about profits anymore, but also 

how well it develops sustainably. This study looks at how "green" supply chain practices can impact 

the success of the construction industries. We collected data from 347 companies and used software 

called SPSS and AMOS to analyze it. We found that actions like green manufacturing; green 

purchasing, Eco-design, and using helped companies perform better sustainably. However, working 

closely with green information system didn't make much of a difference. Also, the collaboration from 

larger societal structures didn't significantly change the impact of green purchasing, and green 

information system on sustainability performance. But, they did have a notable effect when it came to 

customer green purchasing and eco-design. This study is unique because it looks at four different 

aspects of green supply chain management and considers the role of environmental collaboration. We 

also discuss what this means for managers in these companies. 

Keywords: Green Supply Chain Management Practices, Sustainability, Environmental 

Collaboration, Construction Industry 

Introduction 

As concern for our environment grows, there's an urgent need to explore eco-friendly practices, 

particularly in emerging economies. When looking at a company's long-term success, it's not just 

about profits. We also need to consider its values, how it communicates, and its strategies 

(Schaltegger, 2017). This approach also shows in how businesses handle their responsibility to 

sustainable. A company's success over time can be measured using three key areas: financial health; 

social impact; and environmental responsibility (Muhammad et al., 2020). But assessing a company's 

performance isn't only about looking at its financial status. It's also about how it contributes to 

sustainable development as a whole. As environmental issues gain more attention, company 

collaborate are feeling the environmental pressure. Companies are now more aware of how their 

products impact the environment and they're looking at ways to grow sustainably. Practices such as 

green supply chain management, especially in the construction sector, are being used to boost a 

company's long-term value (Ananda et al., 2018, Fien et al, 2023). Given that the industrial and 

construction sectors are major contributors to CO2 and greenhouse gas emissions, it's vital they focus 

on environmental management and innovation. Doing so is a key part of their responsibility to 

collaborate. Plus, numerous studies have shown the clear benefits of green supply chain management 

for a company's sustainable performance. 

In recent years, there's been a surge of interest in green manufacturing among Pakistani 

construction firms, both in real-world applications and in research. On a day-to-day level, green 

manufacturing focuses on how workers and machines can be eco-friendlier. At the planning level, it 

looks at how processes can be controlled to be more sustainable. And at the overall strategy level, it 

involves coming up with designs that are greener (Govindan et al., 2015). Recent studies show that 

business partners and consumers are stepping away from construction whose products and services 

aren't environmentally friendly (Gupta, 2019). This shift towards green manufacturing is becoming 
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more popular in the construction industry and among customers. Beyond just gaining more market 

share and consumer interest, green manufacturing is also directly tied to a company's long-term 

sustainability. 

Green purchasing stands as a crucial component of green supply chain management. In the 

past, purchasing was primarily viewed from a financial perspective. However, recent studies highlight 

the strong connection between purchasing practices and environmental management. Observations 

worldwide have confirmed that incorporating eco-friendly criteria in purchasing decisions 

substantially improves an organization's performance, addressing both economic and environmental 

aspects (Liobikien˙e et al., 2016). Companies adopt a variety of green purchasing strategies. These 

strategies vary in their approach and influence the environmental behaviors of suppliers in different 

ways. The emphasis is on products that are more environmentally friendly in nature. This strategy 

holds great value in today's market, as consumers are increasingly leaning towards eco-friendly 

products, resulting in potential benefits for the organization in the form of a larger market share (Fien, 

2023). 

Within the realm of environmentally-friendly products, the strategy of eco-design has risen to 

significant prominence in the field of business management in Pakistan. The concept of eco-design 

was initially brought to the fore by the World Business Council for Sustainable Development, and it 

has been instrumental in shaping product life cycles from then on (Fernando, 2017). This method 

oversees the production, packaging, and delivery stages of products, ensuring alignment with eco-

design principles. Among its many advantages, the impact of eco-design on an organization's 

sustainable performance is particularly noteworthy. In relation to a company's sustainability 

performance, eco-design encourages a deeper dedication to environmental care, making it a crucial 

practice in green supply chain management. 

The expanding relationship between technology and the construction sector has repeatedly led 

to environmental difficulties. Green information systems (GIS) have arisen as a key pillar of green 

supply chain management (GSCM) in response to this dynamic interplay, which demands for 

sustainable approaches to address these problems. Green information systems weave together a 

number of procedures, software programs, and related technologies to serve as the industry's lynchpin 

for environmental sustainability. The purpose of this tapestry is to improve an organization's long-

term performance while also advancing it toward the accomplishment of a variety of goals, from those 

that are personal and organizational to those that are more general like those related to society and the 

environment (Recker, 2016). A potential risk to a company's sustainability performance is the 

violation of environmental laws and regulations. Modern statistical approaches must be used in order 

to examine these important elements in an efficient manner. This is especially important in the context 

of Pakistan, where there is a distinct lack of recent research. So, now is the perfect time to make a 

concentrated effort to learn more about how green information systems may help the construction 

industry become more environmentally sustainable. 

However, despite the obvious significance of green information systems, there is still a dearth 

of study in this area. This gap highlights the need for thorough investigation to shed light on the 

advantages these technologies offer and how they might be more effectively utilized. Policymakers' 

attention has been moved from a narrow focus on economic performance to a wider panorama of 

sustainability performance as a result of a paradigm shift in GSCM practice. This larger viewpoint 

encompasses the various aspects of a company's growth, including—and this is crucial—advances in 

environmental preservation. 

Our study will examine how green supply chain management (GSCM) techniques affect 

sustainability because there is a lack of research especially on Pakistan's construction sector. Our 

research aims to investigate this topic because earlier studies neglected to consider the significance of 

environmental constraints. In particular, we'll look at how teamwork and environmental cooperation 

relate to GSCM practices and sustainability. In plainer terms, we're attempting to comprehend how 

improving environmental cooperation will help construction companies better manage their supply 

chains, ultimately assisting them in being more sustainable. 

By examining how several facets of Green Supply Chain Management (GSCM) affect the 

sustainability performance of construction enterprises in Pakistan, this study seeks to close a gap in 

the body of existing work. Additionally, it will look into how environmental cooperation can lessen 

these effects. This study will also add to the body of knowledge by examining how GSCM can assist 
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businesses in enhancing their sustainability performance over the long run. The utilization of primary 

data in this study distinguishes it from others. This will be gathered through surveys of a number of 

Pakistani construction industries, including those building dams, large-scale projects, bridges, and 

other things. Through the lens of GSCM and its components, it is hoped to gain a better understanding 

of sustainable performance. 

While there is some research examining the impact of GSCM on sustainability performance, 

there is limited work looking at the moderating role of environmental collaboration Therefore, this 

study seeks to address this gap by focusing on the sustainability performance of the construction 

industry using primary data. 

This research intends to investigate the effect of Green Supply Chain Management (GSCM) 

elements on sustainability performance in the construction sector of Pakistan. It aims to address the 

voids in empirical studies on sustainability performance by pursuing the following objective: 

1.  Explore the influence of eco-friendly production and sustainable procurement on the 

performance of sustainability. 

2.   Explore the role of green information system in sustainability performance. 

3.  Evaluate the influence of Eco-design on sustainability performance. 

4.    Examine the regulatory impact of environmental collaboration on the connection between 

Green Supply Chain Management practices and the performance of sustainability. 

5.  By meeting these objectives, the study aims to provide a comprehensive understanding of 

how GSCM practices can enhance the sustainability performance of the construction industry 

in Pakistan. 

This research is concentrated on comprehending the sustainability within the construction 

industry of Pakistan. We are investigating four key components of Green Supply Chain Management 

(GSCM) which encompass eco-friendly manufacturing, sustainable procurement, ecological design, 

and green information systems. 

Basically, we are exploring how making and buying environmentally-friendly products, 

designing with the environment in mind, and using technology to help us be more green can improve 

the sustainability of Pakistan's construction industry. 

This study is extremely important for policymakers since it provides them with knowledge 

about how eco-friendly methods might improve and sustain the construction industry. The 

performance of Pakistan's construction sector has generally been evaluated in the context of economic 

downturns, but the sector's environmental effects also have a substantial impact on sustainability 

performance. In light of this, the study aims to provide a distinctive viewpoint on educating 

environmentalists and policymakers on how the green supply chain may improve the sustainability of 

the sector. The rest of this article is divided into the following sections: The first section reviews the 

body of research. The study's approach for evaluating the conceptual model is described in the second 

section. The analysis and results are discussed in the third section. The article concludes with a 

discussion and conclusion section. 

Literature Review 

All of supply chain management's focus is on controlling the various components involved in creating 

commodities. This include managing inventories, dealing with buyer-seller interactions, purchasing 

resources, manufacturing, and all other tasks related to producing goods (Kannan et al., 2019). 

However, green supply chain management (GSCM) adds even another level to this. It involves 

controlling all internal business operations while monitoring their environmental impact. Making 

ensuring that the procedures for creating and delivering items are environmentally friendly is the aim. 

Numerous studies have demonstrated how GSCM can improve an industry's sustainability 

performance. This indicates that GSCM aids in maximizing resource utilization while minimizing 

environmental impact (Amarasena., 2023). Businesses are increasingly implementing GSCM as a 

tactic to boost their performance in sustainability and competitiveness (Rao, 2005; Yang et al., 2013). 

It gives companies a chance to distinguish themselves in the marketplace in addition to being more 

ecologically friendly. 

As environmental concerns become increasingly paramount, many businesses are aiming to 

reduce costs and enhance product quality. Due to this change in emphasis, green production now takes 

a more all-encompassing approach, covering everything from product creation to life cycle 
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management. Adopting eco-designs, recycling techniques, cost-effective product reuse, and clean 

production are a few examples of how to do this (see Chavez et al., 2016) 

Green operations are thought to be related to both products and the environmental practices 

that go along with them, according to existing literature on environmental management. This not only 

lessens product damage but also has a favorable effect on resource-intensive supply chain procedures 

(Choi and Hwang, 2015). For a company to perform well, it must be able to carry out its 

environmental policies and maintain operations. Academic literature has long recognized the benefits 

of environmentally friendly production and manufacturing, but the contribution of upstream suppliers 

to performance improvement has not received enough attention. Systems for managing the supply 

chain sustainably reduce environmental risks and the impact that product manufacturing and disposal 

have on the environment. 

Today, more and more people are choosing organic foods, green technology, and sustainable 

energy. Researchers have tried to figure out why people decide to buy these green products (Abbas et 

al., 2019). It turns out, these choices are good for both the Earth and the people living on it. 

Interestingly, people often don't mind paying extra for products that are better for the environment. 

This opens up opportunities for governments to create policies that encourage more environmentally 

friendly practices (Peattie, 2001). A study in China found that people's values, attitudes, and behaviors 

are the main factors that drive them to buy green products (Keles, 2013). 

Eco-design can be understood both as a principle and a strategy. It places the Before an item 

or service ever starts its life, it must be protected from the environment. This is the principle 

underpinning eco-design, which focuses entirely on minimizing damage to the environment. Eco-

design is applied at every stage of a product's life, including the procurement of raw materials, 

production, usage, and disposal. Businesses that adopt eco-design take into account each phase of the 

manufacturing and sales processes. They take everything into account, from the procurement of raw 

materials to the point at which consumers are utilizing the product (Arshad Ali et al., 2020). More 

than simply nature is involved in environmental sustainability. It encompasses social, organizational, 

and environmental aspects as well as how people feel and think. Consequently, in order to achieve 

sustainability,  This implies that it addresses both micro and macro issues, as Melville noted. There is 

still much to learn about the developing topic of green IT, despite research efforts (Jenkin et al., 

2011). In order to cut operating expenses and eliminate environmental risks brought on by various 

business processes, organizations choose green IT for their systems (Dedrick, 2010). In addition to 

this, more significant drivers for the adoption of green IT include its inherent advantages, such as 

raised employee morale and admirable corporate responsibility. Additionally, this improves the 

company's reputation and aids in complying with regulations. However, further study is needed to 

determine the viability of green IT services, especially with regard to employee buy-in and 

environmental activities (Azhar et al., 2022). 

Collaboration on environmental concerns is crucial for sharing innovative sustainable 

solutions. By doing this, partners can create brand-new goods and services that are more 

environmentally friendly. This collaborative effort can aid in resolving environmental issues for the 

benefit of all parties (Jain et al., 2022). Businesses might find it challenging to balance social and 

financial objectives, but sustainability aims to do just that (Steger et al., 2000). Even yet, 

implementing more cost-effective, environmentally friendly methods can help cut costs for a business. 

Environmentally conscious behavior is an excellent first step in accomplishing sustainable 

development objectives. They enable businesses to lessen their adverse environmental impact 

(European Commission, 2012). For instance, cutting waste can increase a business's operational 

efficiency (Delmas et al., 2018) 

In 2006, Klassen outlined how businesses might lessen their environmental effect in South 

Carolina by establishing cooperative activities. The effectiveness and profitability of supply chains 

can be increased through collaborative environmental efforts within the supply chain of a good or 

service, such as exchanging environmental expertise.  

Some authors use the term "environmental collaboration" to refer to the idea of an 

organization's interaction with its suppliers and consumers when discussing the environmental 

performance of a business (Chin et al., 2015). Customers and suppliers are expected to cooperate in a 

collaborative setting in order to lessen the environmental impact of their activities. As a result, 

environmental collaboration is predicated on a shared desire to learn about one another's operations, 
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plan, and establish environmental improvement objectives (Ananda et al., 2018). Understanding each 

other's roles inside businesses is essential for effective environmental collaboration (Ramanathan et 

al., 2014). Daskin looked at the effects of supply chain collaboration on costs and CO2 emissions in a 

study published in 2013. In a study by (Ramanathan, et al., 2014). 

Resource base and Natural based view: 

Our study delves into how eco-conscious supply chain management practices impact long-term 

performance. In addition, we assess the role of environmental collaboration as an intermediary factor, 

taking into account the Natural-Resource-Based View (N-RBV) theory and resource-based 

perspectives. The principle of resource-based theory, now a core component of strategic management, 

sees increasing application in relevant fields like supply chain management and other management 

subdivisions, such as industry-oriented studies (Kannan., 2019; Amarasena., 2023). Noor (2019) 

suggested that the unique traits of supply chain management often convert it into a powerful 

mechanism for achieving enduring competitive benefits as per the resource-based theory. It is crucial 

to scrutinize the location of supply chain resources as coming from upstream and the enhancement of 

internal resources. Academics have acknowledged that resource-based theory principles align suitably 

with supply chain management, acting as a lever for competitive advantage. However, making a 

distinct linkage between RBT and ongoing supply chain management has proven difficult to clearly 

delineate (Peattie, 2001). Sustainability can aid firms in enhancing their brand image and reputation, 

bolstering their market appeal, and increasing profits from their goods and services. This becomes 

crucial in giving them an edge over competing suppliers, not just standalone firms. The resource-

based theory posits that the resources and raw materials used in product production are often highly 

valuable, difficult to replicate, and lack direct substitutes, thereby contributing to the firm's long-term 

success (Hitt et al., 2016). 

Researchers have established that the principles of resource-based theory harmonize with the 

practices of supply chain management, functioning as a competitive lever. Still, it has been 

challenging to explicitly identify the correlation between resource-based theory (RBT) and stable 

supply chain management (Peattie, 2001). By embracing sustainability and environmental 

considerations within the Natural-Resource-Based View (N-RBV), firms can enhance their brand 

image and reputation, boosting their market appeal and leading to substantial profits from their goods 

and services. This strategy is vital for organizations, allowing them to establish a competitive 

advantage over other suppliers, not just isolated companies. Resource-based theory proposes that the 

resources and demands that form the basis of product creation are highly valuable, difficult to 

replicate, and lack clear substitutes. This uniqueness contributes to the firm's sustained success in the 

long term (Hitt et al., 2016). 

Impact of green manufacturing on the performance of sustainability 

The rising environmental concerns have led to an increased focus on green supply chain management 

by both scholars and business practitioners. Standards for green manufacturing necessitate 

considerations such as significant safety measures, no health threats to employees and product 

handlers, and zero environmental pollution, along with effective disposal (Fiem et al., 2023). Green 

manufacturing in industries encompasses strategics manufacturing and management to monitor 

energy use, greenhouse gas emissions, and waste management. The goal of green manufacturing is to 

diminish municipal waste by enhancing the efficiency of companies (Azizian et al., 2017). In light of 

the Natural-Resource-Based View (N-RBV) and resource-based theory perspectives, several 

hypotheses are proposed. These will explore how diverse collaborations over time lead to the 

integration of similar risk management practices within a company's supply management processes. 

H1: Green manufacturing greatly influences the sustainability performance within Pakistan's 

construction sector. 

Impact of green purchases on sustainability performance 

Green purchasing signifies a commitment to the economic prosperity and advancement of a nation, 

whilst maintaining resource conservation and environmental amenities. The drive towards a green 

economy constitutes a part of the strategic policy agenda that promotes advancement where 

economics and environment intersect (Cherian, 2012). This methodology can stimulate economic 

diversification by fast-tracking technological transformations and enhancing sustainability 

performance. Green procurement practices concern a company's procurement management, targeting 

the control of waste production. Green procurement strategies boost a firm's sustainability 
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performance, assisting them in building a positive market reputation (Ayyaz., 2022). Moreover, eco-

friendly procurement practices enhance sustainable performance over time by guaranteeing that 

businesses procure environmentally mindful products (Bulent et al., 2018). Stemming from these 

research studies, we propose the subsequent hypothesis: 

H2: Green purchasing has a significant impact and influences the sustainability performance within 

Pakistan's construction sector. 

Impact of eco-design on sustainability Performance 

Eco-design, as explained by Kuo et al. (2018), is about designing production methods in businesses in 

a way that reduces harm to the environment and ecosystems. Companies can become more efficient 

and productive by using eco-design to manage environmental risks related to the production process. 

This might involve using environmentally friendly energy sources for manufacturing, which can boost 

the company's productivity (Aziziankohan et al., 2017). Using environmentally friendly raw materials 

and eco-design principles, the design of green products and processes can reduce the energy and 

materials used in production. Based on the research mentioned above, we propose the following 

theory: 

H3: The performance of Pakistan's construction industry in terms of sustainability has been identified 

as being significantly impacted by eco-design. 

Impact of green information systems on sustainability performance 

According to Bulent (2018), the green information system uses information systems to promote 

environmentally friendly operations and sustainable performance. This approach improves how 

businesses act and behave in relation to green innovations and the use of clean energy. In order to help 

coordinate green supply chain processes, it is an essential component of green supply chain 

management (Frost, 2019). Green information system deployment improves a company's performance 

and competitive advantage, which has a beneficial effect on sustainability performance (Kannan et al., 

2019). This is partially attributable to its capacity to consume less energy than traditional IT systems. 

However, the value of Green IT goes beyond merely reducing energy use (Fiem et al., 2023). Natural 

alternatives will receive more funding, with higher. Hence, the following hypothesis is proposed 

based on the aforementioned literature: 

H4: Green information System  greatly influences the sustainability performance within Pakistan's 

construction sector. 

The moderating effect of environmental collaboration on the relationship between green 

manufacturing and sustainability performance. 

Businesses, through environmental collaboration, are encouraged to comply with environmental 

regulations, thus bolstering the link between green production and sustainable outcomes (Noor et al., 

2019). Ayyaz (2022) underlined the correlation between environmental collaboration and Green 

Supply Chain Management (GSCM) in their research, incorporating data from 347 Pakistani 

constructions. All types of environmental collaboration are beneficial to all firms without inflicting 

harm (Noor et al., 2019). In light of the resource-based theory, an increase in accessible resources is 

necessary to fulfill the growing demand within a green supply chain, thereby boosting sustainability. 

Organizations are more inclined to excel in sectors like green manufacturing when there's 

environmental cooperation. Thus, we formulate the subsequent proposition: 

H5: The influence of environmental collaboration serves as a moderating factor between green 

production and the sustainable performance of the construction industry in Pakistan. 

The moderating impact of environmental collaboration on green purchases, and sustainability 

performance 

The adoption of green purchasing practices, such as waste recycling and waste management, can be 

influenced by environmental collaboration within a nation (Habib et al., 2021). By addressing the 

environmental effects of their activities, this collaborative strategy can direct a company toward long-

term sustainability success. According to Abid's research from 2017, sustaining environmental quality 

and limiting greenhouse gas emissions depend heavily on the effectiveness of business operations and 

financial growth. Green purchasing skills significantly influence GSCM practices. The resource-based 

approach contends that green purchases boost demand for green production, giving companies an 

edge over rivals. As was previously mentioned, environmental collaboration can significantly 

influence green purchasing. The following idea is therefore put forth: 
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H6: Environmental collaboration has a moderating role in the connection between sustainable 

procurement and the sustainability performance within the construction sector in Pakistan. 

The moderating impact of environmental collaboration on eco-design and sustainability 

performance 

The employment of eco-friendly production techniques in a business is emphasized by environmental 

collaboration (Dubey et al., 2015). Environmental collaboration can help companies increase their 

efficiency and competitiveness by motivating them to avoid harming the environment (Qianli, 2017). 

Coercive pressure, normative pressure, and mimetic pressure all exert moderating effects to varying 

degrees, but environmental collaboration has been found to have a significant positive impact on 

supply chain relationship management and sustainable supply chain design (Habib et al., 2021). These 

studies show that different levels of environmental collaboration have an impact on supply chain 

management methods. Based on the above-mentioned studies, the following hypothesis is created: 

H7: Environmental collaboration has a moderating role in the connection between sustainable 

procurement and the sustainability performance within the construction sector in Pakistan. 

The moderating impact of environmental collaboration on the green information system, and 

sustainability performance 

Environmental collaboration can prompt companies to adopt green information systems, facilitating 

environmentally friendly operations. Various countries have launched environmental protection 

programs, which are successfully implemented by local institutions. The practice of Green Supply 

Chain Management (GSCM) is strengthened by organizations devoted to internal environmental 

management across many industries (Ayyaz et al., 2022). The resource-based approach holds that a 

corporation has a competitive advantage when its resources are valued and irreplaceable. Utilizing 

green information systems in GSCM procedures helps to improve sustainability performance. The 

extent of environmental cooperation, however, can have a big impact on this effect (David, 2019). 

Drawing on these literary discoveries, the study suggests the following: 

H8: The theory we're suggesting is that environmental collaboration influences how much a green 

information system can improve the sustainability of Pakistan's construction industry. 

This implies that an increase in environmental cooperation magnifies the impact of the green 

information system on the industry's sustainability. From our deliberation, we've constructed a 

theoretical framework to guide our investigation. This is depicted in figure 1: the figure in your study 

would likely visually illustrate the relationships among environmental collaboration, green 

information systems, and sustainability performance within the construction industry 

 
Figure 1: theoretical framework 

Research Methodology: 

The principal considerations during the data gathering stage of a study pertain to population and 

sample selection. The population denotes the designated participant group from which the researcher 

aims to extract data. Essentially, the population symbolizes the cohort of individuals from which the 

investigator is expected to select a sample for the study (Blerkom, 2008). In scenarios where the total 

population size is indeterminable, Morgan (1970) proposes that the sample size should be established 



The Moderating effect of Environmental Collaboration on the…………Rahman, Ali & Jehangir 

__________________________________________________________________________________ 

168 

at 347. In the current study, a survey method was employed to gather information from the 

participants via a structured questionnaire. The questionnaire that was used had been sourced from 

earlier studies and was validated by seasoned professionals in the research field before its use. 

Data analysis and results:  
In this study, we used different ways to look at the data and understand the relationship between 

Green Supply Chain Management (GSCM) and sustainable performance. First, we used descriptive 

analysis. This means we used software called SPSS to calculate basic statistics, like averages and 

ranges, for our data. Then, we used something called Structural Equation Modeling (SEM) and 

Confirmatory Factor Analysis (CFA). These are methods that help us see how different variables are 

related to each other and to hidden factors that we can't directly measure. Lastly, we used regression 

analysis. This helps us understand how changing one thing (like the use of GSCM) might affect 

something else (like sustainable performance). 

Confirmatory factor analysis:  
Table 1 shows the results of a method we used called confirmatory factor analysis. This method lets 

us see how well our theoretical model fits with the actual data we collected. We checked several 

values to see how well our model fits. These included the CMIN value, the goodness of fit index, the 

incremental fit index, the competitive fit index, and the root mean square error of approximation. The 

CMIN value tells us about the difference between our expected and observed data. A good value is 3 

or less. In our study, it was 1.766, which is good. The goodness of fit index gives us an overall 

measure of how well our model fits the data. A good score is 0.80 or higher, and we got a score of 

0.850, which means our model fits the data well. Finally, the root mean square error of approximation 

measures the difference per degree of freedom. The value we got was 0.048, which is less than the 

ideal maximum of 0.08. This shows that our model is reliable and valid. 

Figure 1 shows a screenshot of the confirmatory factor analysis (Please note that the figure is not 

provided here but should be included in your report). 

CFA 

indicators 

CMIN/DF GFI IFI CFI RMSEA 

Threshold 

value 

≤3 ≥0.80 ≥0.90 ≥0.90 ≤0.08 

Observed 

value 

1.766 0.850 0.956 0.957 0.048 

Table 1: CFA results 

 
Figure 1: CFA overall Model 

Structural equation modeling:  

Table 2 shows the results of Structural Equation Modeling (SEM). SEM is a statistical method that 

helps us understand the relationships between different variables. This approach allows us to see how 
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multiple variables interact with each other and helps us understand complex relationships in our data. 

The details of these relationships would be found in the table. 
 Estimate S.E. C.R. P 

Regression 

SP < — GM 0.138 0.050 2.633 0.007 

SP < — GP 0.162 0.057 3.363 0.000 

SP < — ED 0.321 0.081 3.616 0.000 

SP < — GIS -0.010 0.064 -0.167 0.866 

Moderation 
ZSstP < — IPxGM 0.041 0.038 0.843 0.028 

ZSstP < — IPxGP -0.046 0.041 -1.005 0.315 

ZSstP < — IPxED 0.152 0.012 3.259 0.001 

ZSstP < — IPxGIS -0.002 0.041 -0.057 0.955 

Figure 2 shows the structural equation modeling's path diagram, which depicts how the variables' 

direct and indirect effects on one another are represented. 

 
Figure 2: SEM Model 

Conclusion and implications of the study:  

This study wants to find out how using green manufacturing, buying green materials, using eco-

friendly designs, and green information systems can help businesses perform better in terms of 

sustainability. We're not just looking at how a business impacts the environment, but also how it does 

its everyday activities. We're also looking at how working together on environmental issues might 

change things. We're considering this as an influencing factor in our study. In this study, we're mainly 

focused on sustainable performance. We're interested in seeing if the green practices we mentioned 

can make a difference. To help us find this out, we've come up with some hypotheses that we'll test. 

In this research, we evaluated the premise that "green manufacturing has a substantial impact 

on sustainability performance," and our findings endorsed this concept. Our results indicated that 

businesses can enhance their sustainability performance through the increased use of green 

manufacturing processes. Prior research by Abdul-Rashid et al. (2017) conveyed that production 

waste and inferior manufacturing practices can create societal issues. They advocated that the 

adoption of green manufacturing practices can aid businesses in elevating their sustainability 

performance. Further studies have implied that enhanced sustainability performance can bring about 

economic advantages for businesses. Fien's 2023 research proposed that green manufacturing might 

be pivotal for future growth as well. Implementing green manufacturing practices could help 

businesses prepare for what lies ahead, trim costs, and decrease the volume of waste from production. 

These findings are also backed by Chin et al. (2015), who suggested that green acquisitions can 

considerably contribute to economic expansion. This concept has captured considerable interest in 

recent academic investigations. 

Ayyaz Ahmad (2022) extended this discourse by spotlighting the considerable role of 

sustainable procurement in the economic progression of any economy. Green purchasing entails 

progressive practices adoptable by any organization striving for sustainability. Given this, the 

researchers have viewed the link between sustainable procurement and sustainability as both notable 

and positive. The research further put forth a third hypothesis stating that the "impact of eco-design on 

sustainable performance is considerable." The analysis of the data produced a significant value that 

corroborated this claim, thus it was accepted. The outcomes highlight a positive correlation between 

eco-design and sustainability performance. Relevant literature underscored the pivotal role of eco-
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design, functioning as a design strategy for parallel environmental conservation and operational 

efficiency. In essence, eco-design can be viewed as establishing business processes with an eco-aware 

approach to mitigate their effects on the environment and society. 

The study also suggested that the "impact of green information systems on sustainable 

performance is insignificant," in line with Ayyaz Ahmad's assertion (2022). However, this hypothesis 

was refuted in our research due to the trivial value unveiled in the examination. The data couldn't 

validate a robust linkage between green information systems and sustainability performance. 

Furthermore, the analysis showed an insignificant moderating role, leading to the rejection of this 

hypothesis. Essentially, our results indicated a negative value for the correlation between green 

information systems and sustainability performance. 

Significance of the study: 
Following is the study significance:  

(1)  Environmental Protection: The adoption of green practices, such as minimizing the use of 

hazardous materials, is vital for protecting the environment. This highlights the industry's 

potential to contribute to global sustainability goals. 

(2)  Management Engagement: The need for top management involvement indicates that change 

must come from within the organization. This stresses the role of leadership in driving 

sustainable changes.  

(3)  Competitive Advantage: Compliance with environmental regulations can offer a competitive 

edge, suggesting that sustainability can also be a smart business strategy. 

(4)  Monitoring and Improvement: The requirement for constant monitoring and control of green 

initiatives emphasizes the need for an ongoing commitment to sustainability, implying that it's 

not just a one-time effort. 

(5)  Applicability to Other Industries: The fact that this study was limited to the apparel 

construction industry indicates the potential for similar benefits to be reaped in other 

industries, suggesting a broader applicability of the study's findings. 

Overall, underscores the need for and benefits of sustainable practices, not just in 

construction, but across various sectors, highlighting the universal importance of sustainability in 

today's business world. 

Theoretical implications:  
This study examined the correlation between Green Supply Chain Management (GSCM) practices, 

eco-friendly purchasing and manufacturing, sustainable design, and green information systems, and 

their impact on sustainability performance within the construction industry. The study also considered 

environmental collaboration as a moderating factor. The investigation yielded positive and significant 

results for three direct relationships, and found the two moderating factors to be significant. These 

findings offer valuable contributions to existing research and can serve as a guide for future 

researchers and policymakers, especially those involved in the construction sector and broadly within 

all corporate entities of the country. To expand our knowledge further, a comparative study could be 

pursued within other industrial sectors, thereby enriching the understanding by juxtaposing these 

findings with those of the current study.  

Discussion of the study:  
The findings of this research show the need for more green, or eco-friendly, practices in the 

construction industry. Using less harmful materials helps protect the environment and meets the 

growing demand from people who want businesses to be more sustainable. It's important for leaders 

in these companies to get involved. They can help make big changes in how things are done, and 

create a company culture that values sustainability. Also, it's good for businesses to follow 

environmental rules. This can give them an edge over competitors, as people and governments are 

caring more about protecting the environment. Finally, businesses need to check and manage how 

well they're doing with their green practices. This can make sure they're really making a difference.     

Limitations and future research directions: 
Future research in the construction sector is necessary to delve deeper into the findings of this current 

study, especially when contrasted with similar investigations. To expand the range of future 

investigations, the incorporation of one or two innovative variables into the existing model is 

recommended. However, there were notable limitations in this study. Primarily, it was self-financed 

with no sponsorship contributing to the execution of the research. Data collection was solely reliant 
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on the contributions from project directors, engineers, consultants, and employees within the 

construction industry, which formed the basis for the subsequent analysis and interpretation. 

Furthermore, this study is limited as it only reports findings from a single sector, emphasizing the 

need for a more expansive scope in future research. 

Recommendations: 

Drawing from the study's outcomes, it is recommended that the construction industry implements 

green practices to curtail the use of hazardous and toxic materials. The study also suggested various 

measures such as enhancing the involvement of top management, adhering to environmental 

regulations, and actively monitoring and controlling green supply chain initiatives. Despite being 

confined to the Export Development Board-registered apparel construction industry, the insights 

gained from this study hold potential for application in other industrial and service sectors. Thus, 

extending this research to other domains could yield valuable information about sustainable practices 

across various sectors. 

Reference: 
Abdul-Rashid, S. H., Sakundarini, N., Ghazilla, R. A. R., and Thurasamy, R. (2017). The impact of 

sustainable manufacturing practices on sustainability performance: Empirical evidence from 

Malaysia. Int. J. Oper. Prod. Manag. 37, 182–204. doi: 10.1108/IJOPM-04-2015-0223  

Abid, M. (2017). Does economic, financial and institutional developments  matter for environmental 

quality? A comparative analysis of EU and MEA  countries. J. Environ. Manag. 188, 183–

194. doi: 10.1016/j.jenvman.2016.12.007  

Ahmad, Azhar, Amir Ikram, Muhammad Farooq Rehan, and Ayyaz Ahmad. ―Going Green: Impact of 

Green Supply Chain Management Practices on Sustainability Performance.‖ Frontiers in 

Psychology 13 (November 15, 2022): 973676.  

Ananda, A. R. W., Astuty, P., and Nugroho, Y. C. (2018). Role of green supply  chain management in 

embolden competitiveness and performance: Evidence from  Indonesian organizations. Int. J. 

Supp. Chain Manag. 7, 437–442.  

Anthony, B. J. (2016). Green information systems integration in information  technology based 

organizations: An academic literature review. J. Soft Comput.  Decis. Supp. Syst. 3, 45–66.  

Arshad Ali, A., Mahmood, A., Ikram, A., and Ahmad, A. (2020). Confifiguring the  drivers and 

carriers of process innovation in manufacturing organizations. J. Open  Innov. 6:154. doi: 

10.3390/joitmc6040154  

Abu Seman, Noor Aslinda, Kannan Govindan, Abbas Mardani, Norhayati Zakuan, Muhamad Zameri 

Mat Saman, Robert E. Hooker, and Seckin Ozkul. ―The Mediating Effect of Green Innovation 

on the Relationship between Green Supply Chain Management and Environmental 

Performance.‖ Journal of Cleaner Production 229 (August 2019): 115–27.  

Awan, U., Kraslawski, A., and Huiskonen, J. (2017). Understanding the  relationship between 

stakeholder pressure and sustainability performance in manufacturing firms in Pakistan. Proc. 

Manuf. 11, 768–777. doi: 10.1016/j.promfg. 2017.07.178  

Aziziankohan, A., Jolai, F., Khalilzadeh, M., Soltani, R., and Tavakkoli Moghaddam, R. (2017). 

Green supply chain management using the queuing theory to handle congestion and reduce 

energy consumption and emissions from supply chain transportation fleet. J. Indust. Eng. 

Manag. 10, 213–236. doi: 10.3926/  jiem.2170  

Barney, J. B. (2012). Purchasing, supply chain management and sustained  competitive advantage: 

The relevance of resource-based theory. J. Suppl. Chain  Manag. 48, 3–6. doi: 10.1111/j.1745 

-493X.2012.03265.x  

Cankaya, S. Y., and Sezen, B. (2018). Effects of green supply chain management  practices on 

sustainability performance. J. Manufact. Technol. Manag. 30, 98–121.  doi: 10.1108/JMTM-

03-2018-0099  

Centobelli, P., Cerchione, R., and Ertz, M. (2020). Managing supply chain resilience to pursue 

business and environmental strategies. Bus. Strategy Environ. 29, 1215–1246. doi: 10.1002/ 

bse.2428  

Centobelli, P., Cerchione, R., Oropallo, E., El-Garaihy, W. H., Farag, T., and Al  Shehri, K. H. 

(2022). Towards a sustainable development assessment framework to bridge supply chain 

practices and technologies. Sustain. Dev. 30, 647–663. doi: 10.1002/sd.2262  



The Moderating effect of Environmental Collaboration on the…………Rahman, Ali & Jehangir 

__________________________________________________________________________________ 

172 

Cerchione, R., and Bansal, H. (2020). Measuring the impact of sustainability policy and practices in 

tourism and hospitality industry. Bus. Strategy Environ. 29, 1109–1126. doi: 10.1002/bse. 

2420  

Chin, T. A., Tat, H. H., and Sulaiman, Z. (2015). Green supply chain  management, environmental 

collaboration and sustainability performance. Procedia Cirp 26, 695–699. doi: 10.1016/ 

j.procir.2014.07.035  

Dzikriansyah, Muhammad Akbar, Ilyas Masudin, Fien Zulfikarijah, Muhammad Jihadi, and Rohmat 

Dwi Jatmiko. ―The Role of Green Supply Chain Management Practices on Environmental 

Performance: A Case of Indonesian Small and Medium Enterprises.‖ Cleaner Logistics and 

Supply Chain 6 (March 2023): 100100.  

Foo, P.-Y., Lee, V.-H., Tan, G. W.-H., and Ooi, K.-B. (2018). A gateway to realizing sustainability 

performance via green supply chain management practices: A PLS–ANN approach. Expert 

Syst. Appl. 107, 1–14. doi: 10.1016/j.eswa.2018.0 4.013  

Gong, R., Xue, J., Zhao, L., Zolotova, O., Ji, X., and Xu, Y. (2019). A bibliometric analysis of green 

supply chain management based on the Web of Science (WOS) platform. Sustainability 11, 

3459. doi: 10.3390/su11123459  

Govindan, K., Diabat, A., and Shankar, K. M. (2015). Analyzing the drivers  of green manufacturing 

with fuzzy approach. J. Clean. Prod. 96, 182–193. doi: 10.1016/j.jclepro.2014.02.054  

Gupta, K. (2019). Innovations In Manufacturing For Sustainability. Berlin: Springer. doi: 

10.1007/978-3-030-03276-0  

Habib, M. A., Bao, Y., Nabi, N., Dulal, M., and Asha, A. A. (2021). Impact of strategic orientations 

on the implementation of green supply chain management practices and sustainable firm 

performance. MDPI 13:340. doi: 10. 390/su13010340  

Hirsch, P. M. (2008). ―Been there, done that, moving on: Reflections on  Institutional theory‘s 

continuing evolution,‖ in Handbook of Organizational Institutionalism, eds R. Greenwood, C. 

Oliver, R. Suddaby, and E. Andersson (Thousand Oaks, CA: Sage), 783–789. doi: 

10.4135/9781849200387.n34  

Hitt, M. A., Xu, K., and Carnes, C. M. (2016). Resource based theory in operations management 

research. J. Operat. Manag. 41, 77–94. doi: 10.1016/j.jom. 2015.11.002  

Ikram, A., Su, Q., Fiaz, M., and Rehman, R. U. (2018). Cluster strategy and supply chain 

management: The road to competitiveness for emerging economies. Benchmarking 25, 1302–

1318. doi: 10.1108/BIJ-06-2015-0059  

Jenkin, T. A., Webster, J., and McShane, L. (2011). An agenda for ‗Green‘information technology 

and systems research. Inform. Organ. 21, 17–40.doi: 10.1016/j.infoandorg.2010.09.003  

Kaur, K. (2021). The effect of green product design and institutional pressures on manufacturing 

firms performances in Malaysia : Implementation of reverse logistics products. Int. J. Supply 

Chain Manag. 6, 12–30. doi: 10.47604/ijscm.1292  

Keles, I., and Bekimbetova, T. (2013). Measuring attitudes towards ‗Green‘purchases: A study of 

university students in Kyrgyzstan. Univ. J. Indust. Bus. Manag. 1, 46–49. doi: 

10.13189/ujibm.2013.010204  

Khan, S. A. R., Jian, C., Yu, Z., Golpîra, H., and Kumar, A. (2019). ―Impact of green practices on 

Pakistani manufacturing firm performance: A path analysis using structural equation 

modeling Computational intelligence and sustainable systems,‖ in Computational Intelligence 

and Sustainable Systems, (Springer), 87–97. doi: 10.1007/978-3-030-02674-5_6  

Khan, S. A. R., and Qianli, D. (2017). Impact of green supply chain management  practices on firms‘ 

performance: An empirical study from the perspective of Pakistan. Environ. Sci. Pollut. Res. 

24, 16829–16844. doi: 10.1007/s11356-017- 9172-5  

Khoiruman, M., and Haryanto, A. T. (2017). Green purchasing behavior analysis of government 

policy about paid plastic bags. Indonesian J. Sustain. Account. Manag. 1, 31–39. doi: 

0.28992/ijsam.v1i1.25  

Krejcie, R. V., and Morgan, D. W. (1970). Determining sample size for research activities. Educ. 

Psychol. Measur. 30, 607–610. doi: 10.1177/001316447003000308  

Kuenzi, M., Brown, M. E., Mayer, D. M., and Priesemuth, M. (2019). Supervisor subordinate (dis) 

agreement on ethical leadership: An investigation of its antecedents and relationship to 

organizational deviance. Bus. Ethics Quart. 29, 25–53. doi: 10.1017/beq.2018.14  



The Moderating effect of Environmental Collaboration on the…………Rahman, Ali & Jehangir 

__________________________________________________________________________________ 

173 

Kuo, T. C., Tseng, M.-L., Lin, C. H., Wang, R.-W., and Lee, C.-H. (2018). Identifying sustainable 

behavior of energy consumers as a driver of design solutions: The missing link in eco-design. 

J. Clean. Prod. 192, 486–495. doi: 10. 1016/j.jclepro.2018.04.250  

Liobikien G., Mandravickait, J., and Bernatoniene, J. (2016). Theory of planned behavior approach to 

understand the green purchasing behavior in the EU: A cross-cultural study. Ecol. Econ. 125, 

38–46. doi: 10.1016/j.ecolecon.2016. 02.008  

Le, Thi Tam. ―The Effect of Green Supply Chain Management Practices on Sustainability 

Performance in Vietnamese Construction Materials Manufacturing Enterprises.‖ Uncertain 

Supply Chain Management, 2020, 43–54. 

Pigosso, D. C. A., McAloone, T. C., and Rozenfeld, H. (2014). ―Systematization  of best practices for 

ecodesign implementation,‖ Paper presented at the DS  77: Proceedings of the DESIGN 2014 

13th International Design Conference.  (Glasgow)  

Rao, P., and Holt, D. (2005). Do green supply chains lead to competitiveness and  economic 

performance? Int. J. Operat. Prod. Manag. 25, 898–916. doi: 10.1108/ 01443570510613956  

Recker, J. (2016). ―Toward a design theory for green information systems,‖ Paper  presented at the 

2016 49th Hawaii International Conference on System Sciences (HICSS). Koloa, HI: IEEE. 

doi: 10.1109/HICSS.2016.556  

Rodrigues, V. P., Pigosso, D. C. A., and McAloone, T. C. (2016). Process related key performance 

indicators for measuring sustainability performance of  ecodesign implementation into 

product development. J. Clean. Prod. 139, 416–  doi: 10.1016/j.jclepro.2016.08.046  

Sarkis, J., Zhu, Q., and Lai, K.-H. (2011). An organizational theoretic review  of green supply chain 

management literature. Int. J. Prod. Econ. 130, 1–15. doi: 10.1016/j.ijpe.2010.11.010  

Schaltegger, S., and Wagner, M. (eds) (2017). ―Managing and measuring the business case for 

sustainability: Capturing the relationship between sustainability performance, business 

competitiveness and economic performance,‖ in Managing the Business Case for 

Sustainability: The Integration of Social, Environmental and Economic Performance, 

(London: Routledge), 1–27. doi: 10.4324/9781351280 525-1  

Schöggl, J.-P., Baumgartner, R. J., and Hofer, D. (2017). Improving sustainability performance in 

early phases of product design: A checklist for sustainable product development tested in the 

automotive industry. J. Clean. Prod. 140, 1602–1617. doi: 10.1016/j.jclepro.2016.09.195  

Seethamraju, R. C., and Frost, G. (2019). ―Deployment of Information Systems for Sustainability 

Reporting and Performance,‖. 25th Americas Conference on Information Systems, AMCIS 

2019, Cancún, Mexico, August 15-17, 2019 (Atlanta, GA)  

Seles, B. M. R. P., de Sousa Jabbour, A. B. L., Jabbour, C. J. C., and Dangelico,  R. M. (2016). The 

green bullwhip effect, the diffusion of green supply chain  practices, and institutional 

pressures: Evidence from the automotive sector. Int. J. Prod. Econ. 182, 342–355. doi: 

10.1016/j.ijpe.2016.08.033  

Shevchuk, N., and Oinas-Kukkonen, H. (2016). ―Exploring green information  systems and 

technologies as persuasive systems: A systematic review of  applications in published 

research,‖ In CIS 2016 Proceedings. (Dublin)  

Tiwari, S., Wee, H.-M., and Daryanto, Y. (2018). Big data analytic in supply  chain management 

between 2010 and 2016: Insights to industries. Comput. Ind. Eng. 115, 319–330. doi: 

10.1016/j.cie.2017.11.017  

Van Blerkom, M. (2008). Measurement and Statistics for Teachers. Berlin: Routledge. doi: 

10.4324/9780203887868  

Yang, C.-S., Lu, C.-S., Haider, J. J., and Marlow, P. B. (2013). The effect of green supply chain 

management on green performance and firm competitiveness in the context of container 

shipping in Taiwan. Transp. Res. Part E 55, 55–73. doi: 10.1016/j.tre.2013.03.005  

Yildiz Çankaya, Sibel, and Bulent Sezen. ―Effects of Green Supply Chain Management Practices on 

Sustainability Performance.‖ Journal of Manufacturing Technology Management 30, no. 1 

(January 21, 2019): 98–121. 

Zaid, A. A., Jaaron, A. A., and Bon, A. T. (2018). The impact of green  human resource management 

and green supply chain management practices on sustainable performance: An empirical 

study. J. Clean. Prod. 204, 965–979. doi: 10.1016/j.jclepro.2018.09.062 


