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Abstract

:

This study examined the impact of digital transformation (DT) on supply chain procurement (SCP) for the creation of competitive advantage (CAD). This study adopted a quantitative approach using a survey administered to 221 supply chain (SC) professionals through the professional networking website LinkedIn. The conceptual model was evaluated with the partial least squares-based structural equation model (PLS-SEM) using SmartPLS. The findings showed that DT has significant positive impacts on SCP and CAD, and that SCP has a significant positive impact on CAD. Supply chain procurement plays a significant mediating role in the relationship between DT and CAD. The findings are useful for decision-makers investing in digitally modernising their SC processes. The study recommends starting the DT of an SC with procurement, as procurement is a complex process involving a wide range of internal and external stakeholders. The results show that digital procurement may be an SC game changer in a competitive market. The study provides initial guidelines for a transition from traditional to smart procurement (procurement 4.0). Despite the prevalence of studies on SCP, there is a lack of empirical evidence on how DT of procurement functions can lead to sustainable CAD.
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1. Introduction


Supply chains (SCs) have been transformed and reformed in the digital era. The COVID-19 pandemic accelerated these changes globally. The need to accelerate digital transformation (DT) has emerged as a top priority. Digital transformation involves more than technology, which is considered a driver and enabler of DT in itself [1,2,3,4]. Although there are no unified and standard definitions of DT [2,5], it includes the development of employees’ capabilities; changes in the management, mindset, and organisational structure; leadership empowerment; cultural considerations; values; business strategies; process and development issues; customer journeys; and experience, in addition to considerations of technology as a driver and enabler for organisational business models [2,3,4]. The distinct arrangement, utilisation, and mixture of such elements differ based on each organisation’s nature and business [3]. The application of technology is not transformational unless it impacts the entire organisation’s strategy, system, culture, mindset, and community and drives the evolution of the entire business model [6,7,8,9].



Competition among organisations has begun to focus on business, services, and products. Supply chain competition among organisations is therefore on the rise. SCs are key factors in providing sustainable competitive advantage (CAD). Following the outbreak of COVID-19, which affected the entire world, SCs were reshaped and redefined. Organisations with SC resilience in addressing such crises gained greater CAD [10,11,12,13]. Digital transformation plays a vital role in purchasing and procurement and is therefore a valuable resource, including features such as warehouse automation, robotics delivery, e-commerce enablement, networking, transportation, and the formation of industry 4.0, which is therefore a valuable resource [14]. Securing supplies at the right cost and quality and establishing long-term partnerships with suppliers provides a sustainable advantage. Digitising procurement functions is important as it enables the management of different parties, which involves huge amounts of data and information [15]. Digitisation requires human and system-wide technology capabilities [16,17], aside from internal and external capacities; however, it can help companies gain the best outcomes, as it can guide them towards reducing cost, time, and efforts and increasing productivity, efficiency, and quality [15].



Competitive advantage distinguishes an organisation from others in the long term. It must be advanced and sustained. Revamping procurement through DT can provide a company with sustainable CAD in the market by merging technologies with other resources. Organisations that focus on their core CAD in procurement can achieve remarkable success, as today’s business competitions are not limited to business; in fact, firms compete nowadays in their supply chain practices, including procurement. About 70% of DT projects do not achieve their objectives, which is a major concern for leaders, as such a high percentage represents a degenerative amount of USD 900 billion [3]. Although studies have examined the influence of technology on SCs, there is a lack of research on the impact of DT on SC procurement (SCP) to create CAD [18,19]. This study employs resource-based and capability theories, which derive from accessibility to expertise, aiming for increased business performance [20] and long-term CAD. Organisations with valuable, unique, hard-to-replicate, and irreplaceable resources can craft value-creating strategies that are difficult for competitors to replicate [14,21,22]. This can help organisations embed DT in their SCP processes, given the involvement of various factors, such as culture and structure, aside from technology. This study investigates the following questions:



RQ1: Does digital transformation (DT) impact supply chain procurement (SCP)?



RQ2: Does supply chain procurement (SCP) impact organizational competitive advantage (CAD)?



The aim of this study is to analyse whether the role of procurement function can digitally transform and create competitive advantage for the entire supply chain. The mediation role of procurement function is underexplored, and the current study is designed to address this gap in the literature. With this goal, the current study collected data using an online survey on the LinkedIn network with supply chain professionals in Saudi Arabia to test the hypothesized model. The results of this study confirm that DT plays a major role in procurement, as well as in competitive advantage for organizations. The contribution of this research is that it takes a step towards identifying the relationship between procurement and organizational competitiveness by adopting RBV theory. Future research should collect data from different countries and apply a case study strategy to inspect the data further and in-depth. Additionally, it is recommended to include specific technology that may transform procurement digitally, such as machine learning, big data, and blockchain.



The subsequent section reviews the literature to understand the background and theories needed to create a conceptual model. Then, we discuss the research methodology, which is followed by a presentation of the results and discussions including theoretical and practical implications, limitations, recommendations for further research, and conclusion.




2. Literature Review


Customers, suppliers, governments, retailers, financial institutions, and other key stakeholders are all part of the DT framework, as is the deployment of new technology, and this framework covers businesses and their models, partnerships, the workflow of processes, and much more [18,19,23,24,25]. Utilising organisational resources and obtaining the best benefits by allocating them leads to the generation of sustainable competitive advantage [26], which not easy to imitate and is rare and creates values [27]. Teece et al. [28] divided the utilisation of organisational resources into building and creating dynamic capabilities, including the use of technologies to create sustainable CAD by managing interorganisational relationships [29].



2.1. Digital Transformation (DT)


Traditionally, companies have treated technology as a tool for communication or data sharing. Digital transformation has ranked much higher on the corporate agenda since the emergence of COVID-19 pandemic [30,31]. Companies need to start treating technology as a tool for proactive management, which is a hard lesson learned from the impacts and consequences of the COVID pandemic [4,29,30]. Technology can enable quick and exploratory reactions, as a crucial component of DT involves greater reliance on IT and analytical services [32]. There is mounting evidence that DT may help improve the cost efficiency, operational and financial performance, CAD, customer-centricity, and management of multi-supplier partnering relationships in SCs [6,9,16]. Procurement processes can better serve SCs by utilising new DTs, and this can demonstrate how procurement can become a crucial function in SCs that rely on DT [8,33,34,35,36,37,38,39].



Digital transformation is critical to the creation of more transparent [40] and traceable [38,41,42] procurement transactions. Increased openness and traceability can benefit businesses and strengthen buyer–supplier relationships and the level of confidence between them, which will make procurement functions more strategic and support overall organisation goals [43]. Implementing the right DT in procurement can generate sustainable CADs that are hard for others to imitate [7,43]. According to Hallikas et al. [6], digital procurement can provide improved alternatives for strategic decision-making through the use of better data: from accessing supplier innovation to collaborative platforms and innovation laboratories, sophisticated analytics, greater computing capacity, and improved visualisation tools. In humanitarian SCs, DT plays a crucial role in ensuring the benefits of traceable logistics aids and support reach the right people as quickly as feasible [41,42]. Hence, the following hypothesis was developed according to the above clarification:



H1. 

Digital transformation (DT) positively impacts supply chain procurement (SCP).






2.2. Supply Chain Procurement (SCP)


Jahani et al. [25] found that purchasing and supply management, as well as inbound and outbound logistics, are all part of the procurement process. Supplier selection is critical as it can affect delivery lead times. The length of the procurement cycle may be affected by the type of supplier collaboration. Supply chain agility can be considerably improved through strategic purchase and flexibility [34,35,44]. The challenge lies in identifying ways to make procurement more strategically driven through the application of DT instead of tactics; technology can be used to ensure there are minimal errors and to streamline the process to achieve the right levels of supply at the right time, with the right cost, and at the right location [41,42]. As Verhoefa et al. [19] stated, DT is multidisciplinary and includes SCs in addition to other disciplines. Supply chains can make procurement effectiveness a centrepiece of companies’ SC value proposition, but this brings forth many questions, such as procurement’s relationship with business activities, how such new business strategies can best be formulated, and which DT, human capabilities, and organisational arrangements and structures will work best. Several studies have suggested reasons, such as cost reduction, increased productivity, minimising errors, exceeding customer satisfaction, product availability, reducing waste, and so on, for adopting DT in procurement to create CAD [33,39,43,45].



Hallikas et al. [6] and Bienhaus and Haddud [43] showed that procurement 4.0 is a strategic function that transforms the entire business model; impacts organisational efficiency, effectiveness, results, performance, and development; and creates CAD. The specifics of the utilisation of DT and what they can unravel for procurement effectiveness remain unclear. Adopting technology to manage the data for and the selection of suppliers, as for outbound and inbound orders, is critical for making decisions that build organisational capabilities and create CAD [8,37,43,46,47]. This leads to the second hypothesis:



H2. 

Supply chain procurement (SCP) positively impacts competitive advantage (CAD).






2.3. Competitive Advantage (CAD)


Competitive advantage refers to allocating and utilising organisational resources in a way that others cannot imitate [14,27]. It is a mix of capabilities, physical resources, and intangibles, such as the way in which the organisation manages its business, culture, reputation, brand, process efficiency, and productivity. Digitising procurement may be considered a game changer and a CAD, such as in Amazon [17], Dell, or Apple [19]. Organisations and stakeholders must rethink their innovation and SC strategies to stay ahead of the curve as the digital revolution accelerates [36].



To maintain procurement data, many firms are integrating technology into the sourcing, contracting, and purchasing processes [48]. Managing procurement means managing the relationships between several parties and stakeholders. As Malhotra et al. [16] stated, technology supports organisations in building sustainable and long-term CAD by addressing the role of knowledge created by different parties involved in the SC. Managing the flow of information and knowledge created out of the procurement function is a key source for CAD. Organisations that can utilise DT to manage procurement can better allocate resources, which, in turn, will generate sustainable CAD [6,43,47]. The third hypothesis is as follows:



H3. 

Digital transformation (DT) positively impacts competitive advantage (CAD).







3. Conceptual Model


This study applied the stimulus–organism–response approach developed by Mehrabian and Russell [49]. In this approach, the stimulus is the action that agitates the organism and causes a response [50]. The stimulus in this study is DT, which involves revamping the entire business model. All pillars of DT have a significant influence on procurement. The organism in this study comprises the people in companies, who have distinct emotional and cognitive states. People run SCP, which includes all events that take place between inputs and reactions. Thus, the DT stimuli prompt people to alter SCP, which helps generate CAD. The last component is response, which refers to the consequences of DT for SCP and leads to CAD as an outcome (see Figure 1).



Theoretical Foundation


The resource-based view from the strategic management field proposes that the sources of competition for organisations are their resources and capabilities [51]. A resource is anything owned or acquired by an organisation, and capacity is the ability to utilise and obtain benefits from resources to conduct operations [52,53]. As long as an organisation has resources that are valuable in their own right, they will have the ability to implement value-creating tactics that cannot readily be replicated by rivals [26,28,51]. Firms that have access to the best mix of SCP and knowledge-based resources and competencies will be able to maintain a long-term advantage in the marketplace [14,23,51].



Bowersox et al. [23] noted that e-procurement can differentiate firms from their competitors. Using technology improves e-procurement operations management and enhances customer services [54,55]. As Kosmol et al. [15] claimed, there is a need for digital procurement in practices across the SC. Kosmol et al. [15] adopted the RBV and dynamic capabilities theory to examine technology, organisational structure, and culture in the context of DT, SCP, and CAD by extending the work done by Kwak et al. [21] (see Figure 1). By adopting and extending the RBV and dynamic capabilities models, this study contributes to the literature by associating DT, SCP, and CAD. To operationalise the conceptual model, this study applies the research onion methodology, which is explained in the next section.





4. Research Methodology


This study applied David and Han’s [56] approach, which recommends searching databases and eliminating irrelevant and duplicate articles. After implementing this search, all remaining articles that had adequate fundamental content (the paper evaluates the basic principles of the theory) and empirical substance (the study shows results using statistical analysis) were included. New items were added using the snowball effect to draw upon more relevant articles. This study applied the quantitative research method, which is used to test theories by investigating the relationship between constructs, where such constructs can be assessed by instruments, leading to numerical data that can be analysed using statistical processes [57]. This method focuses on gathering facts and data, as well as classification of collected data, to draw informed conclusions [58,59].



This study relied on the philosophy of positivism, where the phenomena are completely isolated from the researcher’s point of view. Positivism is simple and saves time and effort. Positivism used with the quantitative research method enables accuracy, facilitates measurement and data collection, and facilitates the identification of factors and the implications of the analysis for theory and practice with extensions and contributions [2]. Given the method and research philosophy, this study used a deductive approach, where the idea was developed with a theoretical basis using the literature, and the proposed hypotheses were tested [15]. The methodological choice here was a mono-quantitative one using a single data collection technique; namely, matching previously chosen slices [58] (Figure 2).



This study used a survey with a deductive approach commonly used in management research [57]. Questionnaires were used to collect data to discover relationships between factors and to build constructs to answer questions such as what, who, where, why, when, and how [58]. The survey strategy is the standard tool for empirical research in the social sciences [60]. This study was cross-sectional, a format that is compatible with the survey strategy, and analysed the phenomenon within a particular time span, in this case six months or less, as mentioned in the timeline section [58]. This study applied partial least squares structural equation modelling (PLS-SEM) for data analysis. This method emphasises prediction in the estimation of statistics and is a causally explanatory approach to SEM [61]. PLS-SEM is widely used in SC research [62]. The data were analysed using the SmartPLS application, which is simple, easy to use, and widely applicable [61].



4.1. Sampling


There is no single best approach to sampling [58]. This study used a combination of convenience and snowball sampling. The participants were chosen using a convenience sampling technique as it is the simplest means of contacting participants [60]. The targeted samples were SCP professionals from different industries.




4.2. Instrument Development


The instruments used in this study were adopted from work by Aral and Weill [62], Croom [54], Croom and Johnson [55], and Kwak et al. [21] (see Appendix A). These studies were published in top FT50 journals and have been used in several studies, including those of Sousa-Zomer et al. [8], Li et al. [63], Anim-Yeboah et al. [64], Chang et al. [65], Bag et al. [47], Kumar and Ganguly [40], Afraz et al. [66], and Dubey et al. [67]. These studies have demonstrated that the loading, predictive power, and reliability and validity of the pertinent instruments are all within the relevant thresholds. To accommodate cultural differences, the instruments were back-translated to ensure that there were no misunderstandings [68]. Bilingual (Arabic and English) web-based questionnaires were used. The questionnaire was reviewed by an expert focus group in the field to make sure that the meaning of each element measured what it was supposed to measure and was easily understandable. The questionnaire used a seven-point Likert scale, with responses ranging from 1 = “strongly disagree” to 7 = “strongly agree” [69,70,71]. Demographic items were included (see Appendix A).




4.3. Pretesting and Pilot Study


The questionnaires were distributed among the targeted participants until 30 of them responded. SmartPLS was used to check the reliability and validity of the items. The Cronbach’s alpha was greater than 0.7 for all items and the factor loadings were above 0.680. All items were retained, and the survey was distributed among the targeted sample (see details in next section).




4.4. Final Survey Procedures


After developing the measurement items and conducting a pilot study, the web-based survey was distributed. This study used a unique approach to reach SC professionals. LinkedIn is a powerful tool to connect with and reach the right respondents. One of the author’s LinkedIn profiles has approximately 30,000 network members. When filtered for first connections, there were over 2000 professionals involved in SCP. Only 550 participants were sent surveys, and they were addressed using their first names to indicate the importance of the message. The sample selection had quality, as the potential participants’ profiles indicated that they were qualified to participate and would understand the questionnaire. The quality of the sample is one of the main contributions of this study. This study shows that LinkedIn works well for targeting a sample of professional and business-to-business (B2B) participants and is recommended for use in future studies.



The survey was reviewed by a focus group of experts. A pilot test was conducted. All steps helped minimise and avoid non-response biases. Whereas non-observation and observation errors may have occurred, the literature review built a sound structure for measurement, and the aforementioned revisions eliminated several errors. The PLS-SEM statistical analysis using SmartPLS is discussed in the next section.





5. Results


In this study, 550 surveys were distributed through LinkedIn and 221 were returned. The response rate of 41% was acceptable, as it was greater than the 30% acceptable level for online surveys [72]. Therefore, the sample size was sufficient to further test the hypotheses. Similar studies using online surveys reported that a 36% response rate is necessary to analyze a research model [73]. All the complete responses were used for analysis because no outliers were identified. The data were first screened to assess the normality. The skewness and kurtosis met the threshold cut-offs at ± 1 [74], which validates the findings.



5.1. Descriptive Analysis


Table 1 presents the demographic items and respondents’ profiles. Only 14% of the participants were female. This percentage is similar to the global trend in the inclusion of women in the SC field (globally, women make up 17% of the SC workforce) [75,76]. Most participants were mid-career professionals, as 97% were aged above 29 years, 95% were at a specialist level or higher, and 96% had bachelor’s degrees or higher (see Table 2). The participants were qualified for the study in terms of experience and seniority.




5.2. Common Method Bias/Variance (CMB/CMV)


The measured latent marker variable (MLMV) technique can be used to discover issues with CMV in PLS-SEM models [77]. The age variable was included in the model, as it measured the individual’s age and did not fall within the same domain as the other variables. Table 3 shows that the R2 values of the dependent variables differed by less than 10% after adding the respondents’ ages [78,79]. The model in this study was free of CMB/CMV problems, as shown using MLMV.




5.3. Measurement Model


5.3.1. Convergent Validity


Convergent validity was used to compare the same factors in the questionnaire to see if they were associated with and relevant to the measurement of the construct. All factor loadings were above 0.708, indicating acceptable reliability and explaining over 50% of the items’ variances [74]. To assess the reliability of the items measuring the latent constructs, Cronbach’s alpha (CA) was used, which is a measure of internal consistency reliability that ranges from 0 to 1 and assumes equal (unweighted) indicator loadings [61,80]. When SEM is used with reflectively measured constructs, composite reliability is considered a more suitable criterion of reliability. Cronbach’s alpha was applied in this study to test the internal consistency of the measurement items, and all the results were >0.7, which is an acceptable threshold according to Nunnally [81]. Additionally, composite reliability (CR) is a measurement of internal consistency reliability, which, in contrast to Cronbach’s alpha, does not assume equally weighted indicator loadings. Composite reliability should be above 0.60 in exploratory research and above 0.70 as a general guideline but not above 0.95, according to Hair et al. [72].



The convergent validity measured by all the average variance extracted (AVE) results was greater than the threshold of 0.50, meaning that the items explained more errors than the variance in the constructs [74,77] (see Table 4). According to Hair et al. [61], the AVE is a summary measure of convergence among a set of items representing a reflectively measured latent construct [61]. In this study, AVE indicates the average percentage of variation explained (variance extracted) among the items of a construct. The AVE is calculated based on the square of a standardized indicator’s outer loading, which is a measure of convergent validity. AVE represents the variation in an item explained by the construct and is referred to as the variance extracted from the item. The AVE value is the degree to which a latent construct explains the variance of its indicators [61]. As a threshold, an AVE value greater than 0.5 indicates that the measurement questions can better reflect the characteristics of each research variable in the model.




5.3.2. Discriminant Validity


Unlike convergent validity, discriminant validity determines whether the items of each construct are similar to those of others. Reporting the heterotrait–monotrait ratio (HTMT) alone is recommended. This study met the criterion for the HTMT of <0.9 [74,82] (see Table 5). Discriminant validity can be determined from the square root of the AVE, which should be more than the correlations of the latent variables, according to the Fornel–Larcker criterion and Hair et al. [74]. The diagonals are the square roots of the AVE and are indicated by the highest values in the column and its left row (see Table 5). All cross-loading results were above the cut-off of 0.5 (see Table 6), which is the rule of thumb defined by Hair et al. [79]. Thus, the construct measurements in this study were reliable and valid. The next step was to evaluate the structural model findings.




5.3.3. Structural Model


In this part of the study, the results were analysed at the construct level. The relationships between them (inner model) were examined for potential collinearity issues. It is important to check the relevance and significance of the structural model relationships and the model’s explanatory and predictive power [83]. The coefficient of determination R2 results were 0.736 and 0.445 for CAD and SCP, respectively (see Table 3). Both met the cut-off range, with CAD being substantial and SCP moderate [79]. The Q2 shows a model’s predictive power. The results were 0.572 and 0.248 for CAD and SCP, respectively [84]. To assess potential collinearity, the variance inflation factor (VIF) was used with the inner reflective model, and a VIF < 3 is considered acceptable [74,85]. Table 7 shows that the VIF was less than 3 in all constructs, which confirms that there were no collinearity issues in the model. The effect size f2 was large for both H1 and H2 but small for H3. The results were 0.803, 0.788, and 0.091, respectively (see Table 8). All results fell within the threshold ranges of 0.02, 0.15, and 035—namely, small, medium, and large, respectively—as defined by Cohen [86] (see Figure 3).



As recommended by Hair et al. [61], this study used bootstrapping with 5,000 iterations to obtain the path coefficient and the bias-corrected confidence interval, including the model fit criterion. This method was used to test the indirect relations of SCP’s mediating role. The standardised root mean square residuals (SRMRs) are reported in Table 8, and the values were less than the threshold of 0.08. The squared Euclidean (dULS) and geodesic (dG) distances were lower than the upper bounds of the confidence intervals of 95% and 99%, respectively [83]. This confirmed that the model fit accordingly (Table 9).



This study proposed three hypotheses. All three are supported with high levels of significance, with p-values = 0.000 *** in the data analysis (see Table 8), and all path coefficients were significant at the 99.999% confidence level, which confirms strong positive relationships between digital transformation and SCP and between procurement, CAD, and DT.





5.4. The Indirect Effect and SCP Mediation Analysis


The results show that procurement mediates the relationship between DT and CAD. Table 8 confirms that zero did not fall between 2.5% and 97.5% of the CI.





6. Discussion


This study relied on a quantitative research method in line with the philosophy of positivism. It extends existing theory and its implications for practice. Studies have shown the importance of digital technology and the value outcomes that emerge when DT is implemented successfully. The literature shows how DT can benefit SCs generally and procurement specifically. Therefore, DT is important for companies’ CAD. The results of this study align with the findings in the literature [8,33,38], showing that DT impacts SCP significantly, as can be observed from the responses shown in Figure 4.



As procurement is a strategic upstream function, the clarity and traceability [12] of information is critical for strategy and for ensuring CAD. The results of this study align with those of Bienhaus and Haddud [43], Viale and Zouari [7], and Khan et al. [41]. The competition between firms in a SC makes procurement a critical function. The involvement of different parties both within and outside the organisation, which generates massive amounts of data, makes DT key. Companies should upgrade their capabilities in procurement, including people, systems, processes, technology, partnerships, and upstream/downstream supply-chain relationships, to achieve sustainability and gain CAD that differentiates them from others. The findings of this study confirm that procurement is a part of strategic resources and that investment in DT starts with SCP [34,35].



The procurement function is a resource for any organisation that can be digitally transformed and leads to intangible CAD that is difficult for others to match. The results confirm this, as H3 highlights the significant impact of SCP on CAD. The findings show that SCP plays a significant mediating role between DT and CAD, and this result is considered the main contribution of this study because, if an organisation invests in digitally transforming procurement functions, it can gain CAD.



6.1. Theoretical and Practical Implications/Contributions (Implications for Theory and Practice)


From an academic perspective, there is a need to investigate the impact of digitising procurement on organisational competitiveness. This study helps identify the relationship between procurement and organisational competitiveness using a RBV [14,51], considering procurement as a valuable resource for organisations and DT as a driver for generating sustainable CAD [22]. This expands the application of the theory of the RBV to SCs. The identification of the mediating role of SCP is one contribution of this study to the literature. Future research can examine case studies or conduct in-depth experiments to further extend understanding of its applications. This study used the professional networking website LinkedIn to target SC professionals, which helped the researchers to reach the right audience. The quality, response rate, timeframe, and value of the LinkedIn results show that it is a viable research tool and can be used more widely to target professionals in appropriate fields.



This study can be used to help organisations make decisions about investing in transforming the procurement function digitally. It is recommended to start with procurement because it involves the use of large amounts of data and many different parties internally and externally. Organisations can strengthen their DT agendas to generate CAD through their procurement functions. The results show that digital procurement can be a game changer in a competitive market. The professionals from different industries and occupational levels who answered the questionnaires affirmed that successful DT in procurement led to CAD. This research adds to the existing body of literature by demonstrating how digital transformation can play a role in enabling supply chain resilience and overcoming future disruptions in global supply chains [12,13].




6.2. Limitations and Future Research Recommendations


This study has several limitations. First, the sample data were obtained within the single economy of Saudi Arabia; hence, the findings may not be generalizable to different settings with different economic structures. Second, the period for which the data were collected was relatively short, although the response rate was sufficient when compared to other SC studies. However, a longer timeframe could strengthen the results, and a longitudinal study with time-series data is recommended. Third, the current study did not consider the challenges involved in the successful execution of DT [25], which is an emergent area for future research. Specific forms of technology, such as big data, augmented reality, machine learning, artificial intelligence, robotics, and blockchain [13,25,40], can be considered drivers and enablers of change for DT. Finally, this study did not incorporate the mediation roles of two emergent phenomena; i.e., digital maturity and supply chain maturity. These variables could have enriched the contributions of the study. Future research is recommended to investigate the mediation roles of digital maturity and supply chain maturity constructs aligning with trends relevant to industry 4.0 [17,20,33].





7. Conclusions


The DT agenda is becoming significant in contemporary times. With the advent of DT, SCs have undergone significant changes. True transformation unfolds only when organizational strategies, systems, cultures, attitudes, people, and business models are transformed using technology. Competitive advantage is not attained until and unless the advantage is maintained. Increasing the relevance of the SC as a source of long-term CAD is a logical next step in this process. The findings of this study are in alignment with [14], which asserted that resource-based theory has attributes that can enable purchasing and supply chain management to be sources of sustained competitive advantage. In today’s DT environment, rethinking procurement may offer long-term CAD. The procurement process includes purchase and supply management and inbound and outbound logistics. Strategic buying and flexibility may increase the agility of a SC significantly. SCs are part of the interdisciplinary character of DT. The technological capacity of an SC can lead to creation and leverage of knowledge across multiple parties at all stages of procurement [16]. In sum, Jeanne Ross, the Director of the MIT Center for Information Systems Research, states that, ‘Clearly, the thing that’s transforming is not the technology—it’s the technology that is transforming you’ [83].
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Table A1. Measurement items.






Table A1. Measurement items.





	Item
	Source





	Digital Transformation (DT)

DT1: Our firm is driving new business processes built on technologies such as big data, analytics, cloud, mobile, and social media platform.

DT2: Our firm is integrating digital technologies such as social media, big data, analytics, cloud, and mobile technologies to drive change.

DT3: Our business operations are shifting toward making use of digital technologies such as big data, analytics, cloud, mobile, and social media platform.
	Aral and Weill [62]



	Supply Chain Procurement (SCP)

SCP1. Our company selects the most appropriate supplier through the information system.

SCP2. Our company gathers the demand proposals about procurement information or related information through the information system.

SCP3. Our company releases the company requirements or rules via the information system.

SCP4. Our company notifies the supplier on the arrival of an authorized procurement contract via the information system.

SCP5. Our company documents past purchasing information in an electronic form.

SCP6. Our company sets up a database about procurement and utilizes it in the purchasing process.

SCP7 Our company evaluates the performance of suppliers from past purchasing information in the information system.
	Croom [54]; Croom and Johnson [55]



	Competitive Advantage (CAD)

Our supply chain has …

CAD1 competitive advantage in the efficient procurement operations.

CAD2 competitive advantage in the effective procurement operations.

CAD3 competitive advantage in differentiating our procurement operations.

CAD4 competitive advantage in the reputation of our excellent procurement operations.
	Kwak et al. [21]
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Figure 1. Conceptual model—adopted from Gold et al. [22] and Barney [14,51] and extended from Kwak et al. [21]. 
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Figure 2. The research methodology adopted from the research onion developed by Saunders et al. [58] and summarised by the authors. 
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Figure 3. Analysed model. DT = digital transformation, SCP = supply chain procurement, CAD = competitive advantage. 
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Figure 4. Response chart. 






Figure 4. Response chart.
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Table 1. Analysis of respondents’ demographic profiles.
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	Participants’ Details (n = 221)
	Frequency
	Percentage





	Region
	
	



	 Saudi Arabia
	214
	97%



	 Other
	7
	3%



	Gender
	
	



	 Male
	191
	86%



	 Female
	30
	14%



	Age (years)
	
	



	 <22
	1
	0.5%



	 23–28
	2
	0.9%



	 29–35
	32
	14.5%



	 36–45
	74
	33.5%



	 46–55
	80
	36.2%



	 56–60
	28
	12.7%



	 61+
	4
	1.8%



	Year of Experience (years)
	
	



	 ≤1
	5
	2%



	 2–5
	43
	19%



	 6–10
	53
	24%



	 11–15
	47
	21%



	 16–20
	36
	16%



	 21–25
	25
	11%



	 26+
	12
	5%



	Education Level
	
	



	 High school or less
	2
	1%



	 Diploma
	7
	3%



	 Bachelor
	142
	64%



	 Higher education
	70
	32%



	Occupational Level
	
	



	 Entry
	12
	5%



	 Specialist/supervisor
	66
	30%



	 Manager/senior
	77
	35%



	 Director
	52
	24%



	 Leadership
	14
	6%



	Supply Chain Speciality
	
	



	 Planning
	33
	15%



	 Procurement
	56
	25%



	 Warehousing
	11
	5%



	 Log and Trans
	40
	18%



	 General supply chain
	81
	37%
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Table 2. Descriptive analysis and normality assessment.
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	Items
	Mean
	SD
	Kurtosis
	Skewness





	DT1
	4.955
	1.789
	−0.281
	−0.790



	DT2
	4.448
	1.745
	−0.664
	−0.425



	DT3
	4.986
	1.816
	−0.341
	−0.796



	SCP1
	4.484
	1.75
	−0.769
	−0.404



	SCP2
	4.661
	1.751
	−0.600
	−0.601



	SCP3
	4.95
	1.73
	−0.055
	−0.885



	SCP4
	4.615
	1.941
	−0.929
	−0.539



	SCP5
	5.407
	1.685
	0.987
	−1.282



	SCP6
	5.362
	1.768
	0.538
	−1.179



	SCP7
	4.846
	1.808
	−0.523
	−0.633



	CAD1
	4.855
	1.647
	−0.199
	−0.691



	CAD2
	4.833
	1.74
	0.003
	−0.867



	CAD3
	4.765
	1.762
	−0.193
	−0.813



	CAD4
	4.923
	1.707
	0.082
	−0.853
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Table 3. Common method bias/variance (CMB/CMV).
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	R2 Without Marker Variable
	R2 With Marker Variable





	SCP
	0.736
	0.736



	CAD
	0.445
	0.448
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Table 4. Measurement model.
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	Construct
	Item
	Loading
	CA
	rho_A
	CR
	AVE





	DT
	DT1
	0.938
	0.914
	0.918
	0.946
	0.853



	
	DT2
	0.932
	
	
	
	



	
	DT3
	0.900
	
	
	
	



	SCP
	SCP1
	0.797
	0.917
	0.919
	0.934
	0.669



	
	SCP2
	0.846
	
	
	
	



	
	SCP3
	0.885
	
	
	
	



	
	SCP4
	0.750
	
	
	
	



	
	SCP5
	0.811
	
	
	
	



	
	SCP6
	0.846
	
	
	
	



	
	SCP7
	0.783
	
	
	
	



	CAD
	CAD1
	0.932
	0.952
	0.953
	0.966
	0.875



	
	CAD2
	0.951
	
	
	
	



	
	CAD3
	0.955
	
	
	
	



	
	CAD4
	0.904
	
	
	
	







CA = Cronbach’s alpha, CR = composite reliability, AVE = average variance extracted, DT = digital transformation, SCP = supply chain procurement, CAD = competitive advantage.
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Table 5. Discriminant validity (Fornel–Larcker criterion) and heterotrait–monotrait ratio (HTMT) h.
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	CAD
	DT
	SCP





	CAD
	0.936
	0.669 h
	0.847 h



	DT
	0.624
	0.924
	0.666 h



	SCP
	0.792
	0.613
	0.818
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Table 6. Cross-loading.
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	CAD
	DT
	SCP





	CAD1
	0.932
	0.570
	0.755



	CAD2
	0.950
	0.563
	0.744



	CAD3
	0.955
	0.628
	0.756



	CAD4
	0.904
	0.574
	0.709



	DT1
	0.578
	0.936
	0.604



	DT2
	0.575
	0.932
	0.558



	DT3
	0.577
	0.903
	0.532



	SCP1
	0.570
	0.505
	0.797



	SCP2
	0.680
	0.543
	0.846



	SCP3
	0.645
	0.532
	0.885



	SCP4
	0.628
	0.399
	0.750



	SCP5
	0.625
	0.488
	0.811



	SCP6
	0.703
	0.496
	0.846



	SCP7
	0.674
	0.529
	0.783
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Table 7. Collinearity assessment, VIF inner model.
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	CAD
	SCP





	DT
	1.599
	1.000



	SCP
	1.599
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Table 8. Structural model.






Table 8. Structural model.





	
Relationship

	
Std Beta

	
Std Error

	
|t-value|^

	
f2

	
p-Value

	
CI 2.5%

	
CI 97.5%

	
Decision






	
DT → SCP

	
0.615

	
0.057

	
10.759

	
0.803

	
0.000 ***

	
0.097

	
0.342

	
Supported




	
SCP → CAD

	
0.793

	
0.03

	
26.615

	
0.788

	
0.000 ***

	
0.49

	
0.706

	
Supported




	
DT → CAD

	
0.489

	
0.057

	
8.476

	
0.091

	
0.000 ***

	
0.562

	
0.752

	
Supported




	
Indirect relationship




	
DT → SCP → CAD

	
0.487

	
0.070

	
6.894

	

	
0.000 ***

	
0.367

	
0.639

	
Supported
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Table 9. Model fit.






Table 9. Model fit.














	
	Saturated Model
	95%
	99%
	Estimated Model
	95%
	99%





	SRMR
	0.037
	0.044
	0.048
	0.037
	0.044
	0.048



	dULS
	0.147
	0.206
	0.240
	0.147
	0.206
	0.240



	dG
	0.162
	0.215
	0.245
	0.162
	0.215
	0.246
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