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 Academics and practitioners have become more interested in big data analytics (BDA) in recent 
years. There have been few empirical studies on the relationship between BDA and green supply 
chain management (GSCM), as well as the importance of environmental orientation (EO). A total 
of 128 responses from Jordanian industrial businesses were evaluated using the structural equation 
modeling method. The BDA, EO has a favorable and significant relationship with external and 
internal GSCM, according to the findings of this study. Furthermore, EO serves as a mediator 
between BDA and the external, and internal GSCM. The findings provide managerial insight into 
how to use BDA to establish a proactive environmental policy that covers all GSCM activities. 
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1. Introduction 

Despite supply chains' enormous success, supply chains (SCs) and their widespread proliferation in many companies 
(Mubarik et al., 2021). However, it has been under increasing pressure from local communities and governments to establish 
environmental protection rules and enforce them rigorously on businesses to avoid additional environmental damage (Song 
and Wang, 2018; Bag et al., 2021). Besides its detrimental influence on the natural environment at all phases of production, 
including the massive impact of waste from the use of natural resources, excessive environmental pollution, and waste and 
toxic waste treatment, resulting in environmental instabilities (Mubarik et al., 2021). As a result, environmental protection 
has become a primary duty of corporate owners and top management (Leonidou et al., 2015). As a result, businesses are 
working to develop environmentally friendly products, processes, systems, and technology (Yu & Huo, 2019). They need to 
incorporate environmental management within generally known SCs (Wong et al., 2015). This prompted business to 
incorporate a green component into SCs, resulting in the development of a new concept known as GSCM. GSCM is a 
significant and practical technique for businesses to use to decrease pollution (Zhang et al., 2021). Companies can engage in 
green practices in more active and effective ways that contribute to the formation of an EO culture among suppliers, and 
therefore achieve higher performance (Chan et al., 2012; Zhou et al., 2008). Many environmental issues are caused by SC 
partners' operations rather than its operations (Lai et al., 2013).  The extent to which a firm is concerned about and participates 
in reversing environmental degradation (Fraj-Andr es et al., 2009; Banerjee, 2002) is a critical component of environmental 
protection. EO refers to a company's level of environmental responsibility and the necessity to mitigate its impact; it also 
refers to the many steps taken by the firm to decrease the harm and environmental impact of its everyday operations (Yu and 
Huo, 2019). Companies are focusing on EO to meet the environmental expectations of internal and external stakeholders 
including regulatory authorities, employees, customers, members of the community, and suppliers (Yasir et al., 2020). The 
internal EO, according to Banerjee et al., (2003), will enable the company's members to create a collective understanding of 
the need of adopting environmentally friendly processes, and will ultimately inspire them to look for ways to lessen the 
environmental consequences of these operations. GSCM is a new discipline that aims to address some of the SC's typical 
flaws, such as environmental efficiency (Chin et al., 2015). Consequently, to become even more environmentally friendly, 
organizations are incorporating GSCM with other business management tasks such as manufacturing, purchasing, and 
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maintenance, as well as logistics (Song et al., 2018; Tseng et al., 2018). SC effectiveness is influenced by information 
exchange and collaborative efforts, both of which are important aspects (Gunasekaran et al., 2017). As a result, information 
management aids in the facilitation of logistic flow, which is a vital success component in a turbulent corporate environment. 
Sharing information with suppliers, customers, and SC partners can help you save money while also improving your 
environmental performance (Zhang and Yang, 2016). Green processes and practices, as well as a company's environmental 
and economic success, rely heavily on IT (Khan et al., 2016). 
 

Over the last few years, research on the importance of big data in SCM has rapidly increased, with a particular focus on 
applications in manufacturing, procurement, and logistics (Brinch, 2018).  As a result, the concept of big data in SCM is still 
nascent, the underlying theories in this subject are diverse, and researchers in this field require sound assumptions about our 
existing knowledge to undertake rigorous research (Frizzo-Barker et al., 2016). We must increase our grasp of big data, and 
organizations must be guided on how to make the most of the huge volumes of data available (George et al., 2014). In this 
context, the employment of Artificial Intelligence (AI) results in a problem-solution that is more accurate, faster, and requires 
less input (Huin et al., 2003; Toorajipour et al., 2021). However, in recent times technological developments have shown that 
AI has a wide range of applications in various processes in many areas, such as SCM (Min, 2010; Jarrahi, 2018). Many AI-
based functional SC applications, including machine learning, natural language processing, and robotics, have arisen in recent 
years (Riahi et al. 2021). AI enables systems to make wise decisions and perform tasks automatically without human 
intervention. Companies are exploiting AI and machine learning to gain insights into different areas, including warehousing, 
logistics, and SCM (Riahi et al. 2021).  Jeble et al. (2018) pointed out that the relationship between BDA and sustainable SC 
performance is interesting and needs more studies in the future. Many studies have addressed the role of BDA in SCs (Nguyen 
et al., 2021; Belhadi et al. 2020; Kamble & Gunasekaran, 2020; Jha et al., 2020; Roßmann et al., 2018; Tiwariet al., 2018; 
Yu et al., 2021; Brinch, 2018; Mandal, 2018; Queiroz & Telles, 2018; Mandal, 2019; Fernando et al., 2018; Toorajipour et 
al., 2021; Riahi et al., 2021).  Few studies looked at BDA's function in GSCM (Benzidia et al., 2021), green purchasing 
(AlNuaimi et al., 2021), and sustainable SCs (Chalmeta and Barqueros-Muoz, 2021; Hazen et al., 2016; Bag et al., 2020; 
Shokouhyar et al., 2020; Jeble et al.). SC conceptual and empirical investigations, according to Eckstein et al. (2015), have 
disregarded the influence of crucial contextual elements. Moreover, Chen et al. (2015) and Wamba et al., 2020 stated that 
empirical studies on the ability of BDA have largely ignored the impact of environmental dynamics. Based on the above, 
GSCM and BDA in light of different degrees of environmental trends remain a clear research gap that needs further study 
and analysis. Therefore, the current study attempts to investigate the relationship between BDA and GSCM in light of the 
company's environmental orientations. 
 

2. Big data analytics 
 

Many academics have recently become interested in BDA because of its analytical capabilities, which have led to the 
extraction of vast volumes of data and important information in a variety of economic industries (Bilal et al., 2016; 
Shokouhyar et al., 2020). In addition to its ability to use techniques that help retrieve valuable insights from the flow of 
information, enabling company managers to make more informed decisions based on data rather than human opinion or 
intuition (Benzidia et al., 2021; Arunachalam et al., 2018), especially in SCM (Benzidia et al., 2021), it also has the ability 
to use techniques that help extract valuable insights from the flow of information (Wamba et al., 2015).Where decision-
making is an essential and vital component of effective and successful management (Roßmann et al., 2018). To do so, the 
extra data must first be translated into decisions that provide value to customers or improve operations to gain sustainable 
competitive advantage (Tan et al., 2015). In addition, the amount of data produced and accessible to organizations is always 
increasing (Arunachalam et al., 2018; Kache & Seuring, 2017).  The importance of BDA in the decision-making process has 
grown because of rapid technological advancement (Chen et al., 2012). This necessitates the fine-tuning of certain 
technologies to cope with potentially massive data sets and, as a result, spot trends, establish patterns, and collect useful 
information (Zhong et al., 2017). Technological advancements have resulted in a growth in the volume of data, allowing 
users to take advantage of the benefits of technology integration to gain useful information (Pan et al., 2017; Ramanathan et 
al., 2017). This information necessitates the development of cutting-edge technology infrastructures designed to perform 
precise and scalable big data analysis (Priya and Kumar, 2015). Along with the increasing volume, data has also become 
more diverse, because of the multiplicity of new data sources. Thus, more advanced measures are needed to integrate 
unstructured and heterogeneous data formats to improve SC performance (Zhong et al., 2016; Fernando et al., 2018), 
including textual structures from social media or location-sensing data, temperature, and humidity (Li & Wang, 2017). 
 

3. Environmental orientation 
 

Standard economic growth is dependent on resource use, which has unintended negative environmental repercussions 
because of resource usage and pollution creation (Hall et al., 2010). Environmental development is in line with efforts to 
reduce adverse environmental impact, built on the indisputable conclusion that conventional economic growth is linked to 
resource usage, implying negative environmental implications of resource consumption and pollution production (Chavez et 
al., 2021). Several challenges have arisen because of climate change and environmental harm, necessitating environmentally 
conscious behavior (Gavronski et al., 2011). Companies are increasingly being pressured by society and stakeholders to adopt 
environmentally friendly policies (Chan et al., 2012; Mubarik et al., 2021). Businesses' worries have grown because of these 
restrictions, forcing them to include pro-environmental components into their production, sales, and other operations (Green 
et al., 2012). The corporate idea of environmental preservation, which is frequently adopted as part of CSR or even branding 
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campaigns in major firms, exemplifies environmental consciousness (Chavez et al., 2021). Companies must recognize 
environmental difficulties and associated environmental considerations must be proactively integrated into business strategy, 
according to EO (Banerjee, 2002). Companies may engage in environmentally friendly operations to maintain a balance in 
economic and environmental performance, given the importance of the foregoing challenges (Bu et al., 2020), higher-level 
management recognizes that a company's operations, such as product creation, sourcing, manufacturing, and distribution, 
may cause environmental difficulties (Banerjee, 2002). There is scientific proof that EO improves company performance, 
and businesses must understand the value of environmental actions. Keszey (2020), for example, looked into the relationship 
between EO and firm performance. 
 

4. Relation between BDA and Environmental orientation, green supply chain management  
 

The use of BDA in SCM has been mentioned by Waller and Fawcett (2013). It has been obvious the importance of applying 
advanced BDA related to SC activities on several domains such as SC design, competitiveness, predictive analytics, business 
analytics, BDA, and SC analytics (Schoenherr and Speier-Pero, 2015). As well as to improve the resilience of SC networks 
(Papadopoulos et al., 2017), reduce costs, and improve environmental efficiency (Chen and Jia, 2017). According to several 
pieces of research, BDA has a positive impact on helping companies achieve social and economic goals while lowering 
environmental problems (Raut et al., 2021).  As a result, BDA is an important instrument in SCM and will help to construct 
future sustainable SCs (Chalmeta & Barqueros-Muoz, 2021). Through customer integration, supplier integration, and process 
design, BDA has the potential to significantly transform SC performance (Gunasekaran et al., 2017; Raut et al., 2021). The 
creation of distribution networks is one of the fundamental difficulties in SCM. Wang et al. (2018) developed a model that 
uses massive amounts of data generated by distribution centers to identify the best number of distribution centers in relation 
to client needs. Inventory management is another crucial decision in SCM. In this case, Choi (2018) presented a model for 
determining the impact of social media feedback in a big data environment on retailer inventory decisions. BDA can help 
improve the functions of purchasing and warehousing, manufacturing and production planning, quality control, and logistics 
management (Govindan et al., 2018). The BDA method has been used to forecast the performance of online markets (Li et 
al., 2016). BDA can also be utilized for smart manufacturing and complex product manufacturing (Zhang et al., 2017; Zhong 
et al., 2017).  Kumar et al. (2016) proposed leveraging the MapReduce framework to apply BDA for fault diagnosis in cloud 
manufacturing. Intelligent Transportation Systems based on BDA for traffic flow prediction and intelligent transportation 
were the focus of Li et al. (2015) and Wang et al. (2016). Zhao et al. (2017) presented a BDA-based paradigm for greening 
SCs. BDA contributes to the long-term viability of SC by boosting capacities and lowering risk and uncertainty (Wu et al., 
2017; Raut et al., 2021). According to Joghee et al. (2021), business intelligence systems, internal greening, and external 
greening have a favorable impact on organizations' green performance, which helps them improve their positions. The results 
of Mubarik et al. (2021) emphasized the positive impact of blockchain on green SC practices. According to the findings of 
the Shokouhyar et al. (2020) study, BDA has a significant impact on SC sustainability. BDA for management competencies 
has a significant and influential impact on both green product development and sustainable SC results, according to Bag et 
al. (2020). BDA could be used to test certain designs in the context of resilient SCs that promote sustainability, according to 
Papadopoulos et al. (2017). Several authors (Kamble & Gunasekaran, 2020; Belhadi et al. 2020; Edwin Cheng et al., 2021) 
emphasize the role of BDA in providing insights into internal and external SC integration activities. Evidence has been found 
for the role of BDA to simplify SC operations and contribute to the development of a sustainable system (Belhadi et al. 2020; 
Mangla et al. 2020). Mageto (2021) and Jeble et al. (2018) found that BDA enhances the sustainability of SCs and this leads 
us to the following assumptions: 
 

H1. There is a positive relationship between BDA and external GSCM. 
H2. There is a positive relationship between BDA and internal GSCM. 
H3. There is a positive relationship between BDA and environmental orientation. 
 

5. The mediating role of EO 
 

Valuable, rare, and difficult-to-copy resources, according to the RBV, can help businesses achieve sustainability and obtain 
competitive advantages (Yu and Huo, 2019). Furthermore, arranging resources enables businesses to make the most of their 
core resources and successfully develop key capabilities (Zhou et al., 2008). As a result, an environmentally conscious 
organization can improve the implementation of GSCM by utilizing appropriate resources. Internal and external 
environmental trends, according to Chan et al. (2012), are a vital prerequisite for creating environmental protection and safety 
plans. Management attitudes associated with EO, environmental innovation, and the strategic direction of environmental 
reputation, according to empirical evidence, encourage green resource management (Kirchoff et al., 2016). Chan and Ma 
(2021) see both the internal and external environmental trends of international buyers acting as a major driver for their green 
supplier development. Internal environmental trends can help companies build a common understanding of the importance 
of environmentally sustainable practices, and thus encourage them to try to find alternatives to reduce the environmental 
impacts of these activities (Chan et al., 2012). The external EO of stakeholders motivates companies to improve interior 
design, production processes, and gradually replace traditional technologies with green technologies to reduce environmental 
impact (Dong et al., 2021). Furthermore, it may compel companies to extend their environmental management to suppliers 
(Krause et al., 2009), and require suppliers to consider environmental dimensions. Hence, the managerial interpretation 
implies that the external EO will have a positive impact on GSCM (Fraj‐Andrés et al., 2009). Sustainable orientation, 
according to Beske (2012), is one of the primary components supporting the SC's long-term viability. According to Silva and 



 306

Alves (2019), a company's commitment to sustainability is a key component in the development of sustainable supply chain 
management. Studies by Namagembe et al. (2016) and Habib et al. (2021) showed that EO positively affects the adoption of 
green SC practices. The study of Chan et al. (2012) revealed that internal and external environmental trends have a positive 
and important impact on the practice of green purchasing and customer cooperation. Similarly, Yu and Huo (2019) 
significantly noted the positive impact of the environmental trend on managing green supply sources. External EO, according 
to Peng and Wei (2015) and Yasir et al. (2020), provides the principles on which firms engage in adjusting their green 
strategies to better suit the demands of external stakeholders. EO trends can be inferred, push organizations to build GSCM. 
As a result, we can make the following assumptions: 
 

H4. EO mediates the relationship between BDA and external GSCM. 
H5. EO mediates the relationship between BDA and internal GSCM. 
 

6. Research methodology 
 

This study aimed to explorer the mediating effect of EO on the relationship between BDA and GSC.  We built a theoretical 
framework and statistically evaluated it using a survey of industrial enterprises to study the link between the factors. 
According to Hair et al. (2011) we employed structural equation modeling to evaluate the hypothesis, and we used a two-
step technique.  
 

6.1 Measures 
 

The validity and reliability of measurement items were used to evaluate the measuring model. Based on theories, we 
developed a questionnaire that addressed each of the researched dimensions. Previous research was used to develop the 
survey questionnaire items. To evaluate the constructs, we used a five-point Likert scale with anchors that ranged from 
“strongly disagree” to “strongly agree”. This research employed three primary constructs: 
 

Big data analytical: According (Srinivasan and Swink, 2018; Dubey et al., 2019; Benzidia et al., 2021; Yu et al., 2021; 
Fernando et al., 2018; Agarwal and Weill, 2012). Sophisticated analytics approaches (e.g., simulation, optimization, and 
regression) are being used to aid decision-makers in comprehending massive data, multiple sources of data are used, 
information visualization methods (e.g., dashboards) are used to aid decision-makers in capturing big data, GSC process 
dashboard apps deployment on communications technology (e.g., smartphones, laptops), and BDA was measured using seven 
items to examine massive data sets. 
 
External GSCM: Adapted from (Singh & El-Kassar, 2019; Benzidia et al., 2021; Gunasekaran et al.,2017; Bag et al., 2020). 
External GSCM was measured using eight items including; suppliers are chosen based on the company's environmental 
objectives,  suppliers are advised on environmental technical difficulties, Suppliers are engaged in the eco-design and 
development of products, supplier plants/sites are subjected to environmental audits, our company works with suppliers and 
customers to develop environmentally friendly goods, our core supply chain is capable of delivering complete orders on time 
to our end clients, and our business ensures that products purchased do not include environmentally damaging elements -
such as lead or other poisonous toxins. 
 

Internal GSCM: Adapted from (Zhu et al., 2013; Laosirihongthong et al., 2013; Abdullah et al., 2015; Zaid et al., 2018). 
Internal GSCM was measured using six items Including; GSCM's top management is devoted to environmental stewardship, 
ensuring that the packaging for the products is reusable, product development that reduces the number of materials or energy 
utilized, designing goods that allow for material reuse, recycling, and recovery, reporting on the environment for internal 
evaluation, and product design that avoids or reduces the use of hazardous substances. 
 

Environmental orientation: According to (Chavez et al., 2021; Mariadoss et al., 2016; Chan et al., 2012; Yu and Huo, 
2019), EO was measured using six items including environmental preservation is important to our employees, we have clear 
policy statements encouraging environmental awareness, and environmental preservation developments in the natural 
environment have an impact on our company's business activities. 
 
 
 
6.2 Survey design  
 
To collect data from Jordanian SCM experts, the study used a quantitative technique based on a web-based survey. Jordan 
was chosen because, in recent years, Jordan has worked to improve the economy's sustainability and create a green economy. 
Where the green economy received attention at the level of the Hashemite leadership, as His Majesty King Abdullah and the 
Crown Prince participated in many conferences and seminars that focused on the green economy, and the Jordanian 
government launched the national plan for green growth in 2016, which specifically aims to establish urgent projects to 
sustain resources (http http://www.moenv.gov.jo/). The European Bank for Reconstruction and Development and the 
European Union also launched the first comprehensive internationally supported program for the green economy in the 
Kingdom (EBRD and the European Union Report, 2021). Jordan incorporates sound environmental principles into its 
procurement policies and collaborates with several international partners to set and comply with standards and guidelines, 
including the UNEP Sustainable Public Procurement Program. 
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6.3 Sampling and data collection 
 
To meet the study's aims, a sufficient sample of the targeted study population was required, who are the workers in SCM 
functions in industrial companies in Jordan. This research focused on firms who have already integrated business intelligence 
into their SC function. We found 29 organizations in Jordan that apply BDA strategies in supply chain management after 
conducting an initial survey. We subsequently sent invites to these companies through email, along with a description of the 
study's goal. Only 19 companies responded to this email and we sent a message to their entity's point of contact.  After 
reaching each of these places, we discovered that approximately 230 employees are working in SCs within these companies, 
which is the study's aim. After gaining permission from each company, the questionnaire was emailed to 230 SC experts 
working in Jordanian organizations via the Survey Monkey software platform. A total of 160 persons participated in the 
survey, with a response rate of 69.5 percent. To be more precise, the findings were not accepted until the respondents' work 
in the SC function was verified, which resulted in 32 responses being eliminated, resulting in a final sample size of 128, with 
a response rate of 55.6 percent. 
 

Table 1  
Analysis of validity and reliability 

Items Factor loading CR AVE α 
BDA 
BDA1 0.843  0.938 0.716 0.938 
BDA2 0.797 
BDA3 0.873 
BDA4 0.808 
BDA5 0.860 
BDA6 0.871 
BDA7 0.839 
External GSCM 
EGSCM1 0.860 0.950  0.726  0.949 
EGSCM2 0.871 
EGSCM3 0836 
EGSCM4 0.852 
EGSCM5 0.844 
EGSCM6 0.849  
EGSCM7 0.861 
EGSCM8 0.841 
Internal GSCM 
IGSCM1 0.873 0.973 0.756 0.966 
IGSCM2 0.898 
IGSCM3 0.895 
IGSCM4 0.862 
IGSCM5 0.814 
IGSCM6 0.845 
EO 
EO1 0.817 0.912 0.693 0.912 
EO2 0.818 
EO3 0.843 
EO4 0.852 
EO5 0.812 
EO6 0.813 

 
Table 2  
Overall fit indices 

Results  Standard  Fit indices  
1.794  <3  χ2 /df  
0.062 <0.1  RMSEA  
0.044 <0.05  RMR  
0.948 >0.9  NFI  
0.822 >0.8  AGFI  
0.896 >0.8  GFI  
0.971  >0.9  CFI 

 
6.4 Reliability and validity analysis  
 
To evaluate the study hypotheses, we utilized two methods: first, we calculated the confirmatory factor analysis (CFA) to 
determine convergent and discriminant validity, and then we applied structural equation modeling (SEM) with Amos 18 to 
test the assumptions. In the CFA model, each item was linked to its corresponding construct, and covariances between the 
constructs were flexibly estimated. The measurement model fit was assessed using common model-fit measures, based on 
the findings (as shown in Table 2):   χ2 /df = 1.794; GFI = 0.896; AGFI = 0.822; RMSEA = 0.062; CFI = 0.971; NFI = 0.948; 
RMR = 0.044 (Hair et al., 2011). 
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The CFA results for the overall measurement model approve convergent validity. Thus, this study found that all items' factor 
loadings were acceptable and statistically significant, and greater than value 0.5, as shown in Table (1).  Factor loadings were 
found to be more than 0.50 in the range (0.797–0.871). Furthermore, the scale composite reliability is significantly higher 
than the prescribed value of 0.70. As a result, the extracted average variance (AVE) constructs ranged from (0.693-0.726), 
which is more than 0.5. As a result of these tests, convergent validity is supported by the data (Fornell & Larcker, 1981; Hair 
et al., 2011).  The square root of the AVE for each construct is more than the total inter-correlation of constructs, as shown 
in Table (3), showing that discriminant validity is sufficient (Fornell and Larcker, 1981). According to Nunnally (1994) and 
Kock (2014), a Cronbach's value greater than 0.7 indicates good reliability. As indicated in Table 1, all of Cronbach's values 
are above the threshold value of 0.70. As a result, the internal consistency that had been suspected was proven. 
 
Table 3  
Inter-correlation of constructs 

Variable 1 2 3 4 
BDA 0.939    
EO 0.247*** 0.966   
External GSCM 0.274***  0.634*** 0.971  
Internal GSCM 0.217*** 0.573*** 0.767*** 0.964 
The diagonal (bold) numbers are the square root of the AVE 
**Sig<.0.05; ***Sig<.0.01 

 
Table 4  
Correlation coefficients 

Variable 1 2 3 4 
BDA 1    
EO 0.462*** 1   
External GSCM 0.505***  0.727***  1  
Internal GSCM 0.406*** 0.662*** 0.713*** 1 
The diagonal (bold) numbers are the square root of the AVE 
**Sig<.0.05; ***Sig<.0.01 

 
6.5 Testing of hypotheses 
 
To evaluate the hypotheses, we employed structural equation modeling (AMOS software). The results of the study hypotheses 
testing (Table 5) show that BDA has a significant, positive relationship with external GSCM with a p-value of < 0.01 (β = 
0.271, t=3.874), and BDA has a significant, positive relationship with internal GSCM with a p-value of < 0.05 (β = 0.137, 
t=2.001), confirming H1 and H2. BDA and EO have a positive relationship, with a p-value of < 0.01 (β = 0.554, t=6.425), 
and EO has a positive relationship with external GSCM, with a p-value of < 0.01 (β = 0.612, t= 7.120); hence, H3 and H4 
are confirmed. H5 is confirmed because there is a positive relationship between EO and internal GSCM with a p-value of < 
0.01 (β = 0.619, t= 8.496). 
 
Table 5  
The results of path analysis 

Path Estimate t-value 
BDA → Externa lGSCM  0.271 3.874*** 
BDA → Internal GSCMt 0.137 2.001** 
BDA → EO 0.554 6.425*** 
EO →  External GSCM 0.612 7.120*** 
EO → Internal GSCM 0.619 8.496*** 
Notes: **p < 0.05; ***p < 0.01 

 
6.6 The Mediating Effect Analysis  
 
According to Baron and Kenny (1986), the independent variable should have a considerable impact on the dependent variable 
in order to identify a mediating effect.; the independent variable should have a significant effect on the mediating variable; 
the mediating variable must have a significant effect on the dependent variable, and the mediation variable must decrease 
(partial mediation) or remove (total mediation) the independent variable's effect on the dependent variable. After the four 
prerequisites have been accomplished, full mediation can begin. Once the first three criteria are met, partial mediation could 
be accomplished. Table (6) depicts the four conditions given by Baron and Kenny for the path from BDA to external GSCM, 
namely, the path coefficient is (0.215) and the t-value is (4.140, p < 0.01). External GSCM is influenced by environmental 
orientation (EO) with a coefficient of (0.628) and a t-value of (12.109). These findings suggest that EO acts as a link between 
BDA and external GSCM. The path from BDA to internal GSCM is depicted in Table 7, with a coefficient of (0.126) and a 
t-value of (2.152, p < 0.01). The EO, which has a path coefficient of (0.604) and a t-value of (10.347, p < 0.01), has an impact 
on internal GSCM. As a result, EO acts as a mediator for BDA and internal GSCM. 
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Table 6  
The results of the mediating effect of EO on BDA and External GSCM 

Research construct External GSCM EO  
Mode 1(x…z) Mode 3(x…z) Mode 4(x+y…z) Mode 2(x…z) 

BDA 0.505***  0.215*** 0.462*** 
EO  0.727*** 0.628***  
Notes: **p < 0.05; ***p < 0.01 

 

Table 7  
The results of the mediating effect of EO on BDA and internal GSCM 

Research construct Internal GSCM EO 
Mode 1(x…z) Mode 3(x…z) Mode 4(x+y…z) Mode 2(x…z) 

BDA 0.406***  0.126** 0.462*** 
EO  0.662*** 0.604***  
Notes: **p < 0.05; ***p < 0.01 

 
 
7. Discussion  
 
Our findings revealed that BDA has a positive effect on GSGM. These findings back with claims made in several recent 
conceptual and empirical research that using BDA strategies improves SC stakeholder cooperation. Hundreds of business 
processes are considered in the GSC. The GSCM system is a highly dynamic and complicated system in which each activity 
is linked to other processes to complete a task. As a result, AI may be used to plan and control GSCM systems (Bag et al., 
2020). An AI-based technology enablement is a valuable tool for building the relationship between the green customer, the 
green supplier, and business partners in the GSC through the exchange of information across SC activities. AI systems add 
significant value to SC coordination and collaborative demand planning in the GSC (Min, 2010). Given that BDA offers 
high-level skills for timely decision-making, AI systems were able to address many GSCM analytical issues that existing 
models failed to answer through cooperation to gather and analyze a significant quantity of data with great quality for 
decision-making. Previous researchers (Singh and Teng, 2016) claimed that IT is an indispensable resource to help implement 
GSCM practices. The results of this study are consistent with the results of studies (Hazen et al., 2014; Dubey et al., 2019; 
Benzidia et al., 2021; Shokouhyar et al., 2020; Jeble et al., 2018; Mageto, 2021; Mubarik et al.., 2021; Joghee et al., 2021; 
Papadopoulos et al., 2017). Our findings are also consistent with recent research (Lamba et al., 2019) released in Engineering 
and Technology, which proved the importance of BDA in the evaluation and selection of candidates. For industrial firms that 
work in a dynamic and unpredictable environment, this is a huge benefit to BDA. The results showed that there is an impact 
of the EO on the management of the GSC, this indicates a significantly positive impact of the EO on the management of 
green resources, which indicates that the EO facilitates the management of green resources.  Resources that are difficult to 
duplicate, precious, and rare, according to RBV, can help businesses attain competitive sustainability advantages. 
Furthermore, structuring resources enables businesses to make the most of vital resources and successfully develop core 
capabilities (Kirchoff et al., 2016).  As a result, an environmentally conscious organization can improve the implementation 
of GSCM by utilizing appropriate resources. Management's approach to the natural environment, as well as EO, can improve 
green resource management, according to empirical evidence. This result is consistent with research findings of (Chan et al., 
2012; Zhou et al., 2008; Yu and Huo, 2019; Silva and Alves, 2019; Namagembe et al., 2016; Habib et al., 2021). 
Environmentally conscious businesses are more responsive to stakeholder demands and challenges, which may lead to 
environmental protection policies in SCs such as green supplier management. This is in line with Dai et al. (2015), who 
predict that large competitors' success in managing the environmental initiatives will motivate businesses to make measures 
that will aid in the integration of the GSC. 
 
According to the findings, green technology learning helps companies improve their management orientation against 
successful integration of the environmental approach in structure, transportation, and supply operations, which is very 
beneficial in boosting an interactive environmental strategy among company managers and SC partners. This research brings 
up the topic of using environmental learning technology in the workplace, particularly in industrial settings. This shows that 
corporate practices and strategies can be effectively integrated with environmental culture. This outcome is in line with 
research findings of (Benzidia et al., 2021; Mubarik et al., 2021). 
 
According to the findings, the EO mediates the effect of BDA on GSGM. This supports the findings of (Oláh et al., 2020; 
Liu and De Giovanni, 2019; Mubarik et al., 2021; Wamba et al., 2020) that Business Intelligence reduces waste and 
encourages environmental protection behavior, resulting in improved GSC practices such as green building, green 
purchasing, green manufacturing, and green distribution. 
Moreover, the researchers claim that EO of businesses is needed to incorporate sustainability methods, preservation, and 
greening through manufacturing technologies such as BDA; by instilling the technical aspects in businesses and inspiring 
them to use BDA to make a contribution to pro-environmental business activities, by eradicating processes, environmentally 
damaging goods, models, and supply chains. 
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8. Managerial implications 
 
The findings of this research can help managers adopt and apply GSCM methods. Businesses should develop a strong 
environmental orientation since EO, or pro-environmental conduct can significantly speed up integration across GSC 
pathways by reducing unnecessary paperwork. An environmentally conscious business might take on greater environmental 
protection and green management obligations. As a result, the business's green and brand image increases, yielding significant 
financial benefits. To strengthen GSCM, businesses should increase environmental training and education, establish an 
environmental management system, and raise environmental consciousness among all workers through improved incentive 
and punishment systems. Implementing GSCM principles can save the firm money. For example, if a company allows for 
real-time forecasting of demand and supply, it can decrease unnecessary production and enable enterprises to adopt 
production promptly, saving a variety of expenditures.  Increasing environmental and social consciousness is becoming 
increasingly vital as the supply of green products and services is now a critical part of the performance of the company. Green 
products may improve consumer satisfaction, boost product sales, and help a business make more money. Green activism 
must be promoted both internally and externally by businesses. Decision-makers in the BDA have the potential to use their 
current technical capabilities to establish a proactive environmental strategy that covers all GSCM activities. Managers can 
use BDA technology, for example, to apply new metrics and indices in real-time in order to better grasp and absorb facts 
regarding environmental durability, which supports the green economy concept. 
 
9. Limitation and future research 
 
There are various limitations to this study  
 
First, this research relied on a relatively small sample of 128 respondents, which was taken from industrial companies that 
use BDA in Jordan due to the limited companies that use this technology. Future research can reach a larger sample or apply 
the study to other sectors and make a comparison between them, or employ a case study. 
 
Second, this study focuses solely on the technological component based on (BDA); however, other technological aspects 
may be examined in future research. Future research should look into the importance of green intellectual capital, data-driven 
culture, and organizational learning in modifying the impact of BDA in GSCM, as well as studies on BDA's impact on SC 
coordination and integration. An inquiry into the use of BDA in SC risk management could be part of future research. 
Third, the data for this study was only gathered in one country. Future research could include more countries with a variety 
of cultural backgrounds and cultural influences. 
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