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Abstract: 

Digital supply chain (SC) integration plays a critical role in managing SC collaboration and curbing deceptive business 
practices. Despite growing research efforts to address how digital platforms facilitate SC information sharing and 
enhance coordination, their role in ensuring sustainable product authenticity remains underdeveloped. This study 
examines how different platforms (blockchain vs. non-blockchain) and transparency levels (high vs. low) influence the 
association between digital SC integration and SC collaboration, leading to product authenticity. We conceptualize 
digital SC integration using three key dimensions: information, operational, and relational integration, and examine 
their distinct impacts. We conduct an experiment that manipulates the transparency level and platform type and 
collect data from 346 SC professionals. The findings suggest that digital information and digital relational integration 
are significant for SC collaboration, which in turn enables sustainable product authenticity. While we find that digital 
operational integration alone does not affect SC collaboration, its impact becomes significantly positive only when the 
transparency level is high. However, in the case of a blockchain platform, the moderating impact of transparency on 
the association between digital operational integration and SC collaboration is weakened. These findings assist us in 
obtaining a more granular understanding of how digital SC integration is instrumental in promoting SC collaboration 
and enhancing sustainable product authenticity. We discuss several theoretical and managerial implications based on 
these findings. 
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1 Introduction 

Due to consumers’ increasing environmental awareness, they are becoming skeptical of firms that take an 
opportunistic advantage of environmental developments through greenwashing and counterfeiting. A 
recent report documented that 58% of global senior executives and 68% of US C-suite leaders accepted 
responsibility for greenwashing in their companies (Hyseni 2024). As a result, trust in corporate 
environmental claims has significantly decreased, with 88% of Gen Z (those born between 1996 and 
2010; McKinsey & Company, 2024) expressing skepticism toward brand sustainability statements. 
Similarly, an OECD report revealed that the illicit trade in counterfeit products had surged to USD 464 
billion (OECD, 2019), with this upward trend continuing in recent years (OECD/EUIPO, 2025). Given 
these trends, product authenticity has emerged as a key concern for consumers. Consequently, it has 
become a prime concern for companies to prioritize product authenticity in order to protect their image, 
especially in the sustainable product market. While consumers generally perceive that sustainable 
products are safe and better for the environment (Canöz 2022; Kement et al. 2023), deceptive practices, 
such as greenwashing or counterfeiting, undermine this perception. These practices not only create 
uncertainty but also damage a firm’s reputation (De Jong et al. 2018) and ultimately tarnish the credibility 
of genuine brands and their sustainable endeavors (Scorpecci 2009; Yi et al. 2022).  

Given these challenges, scholars have emphasized the significant role of supply chain (SC) collaboration 
in enhancing sustainable supply chain management (SCM) outcomes, such as traceability, ethical 
sourcing, and reduced fraud. For instance, Freitas et al. (2024) suggest that close collaboration among 
SC members, such as retailers, manufacturers, and logistics partners, can prevent counterfeit products 
from infiltrating the market. However, collaboration in an SC ecosystem often faces challenges, such as 
low levels of trust, structural conflicts, poor information sharing, and conflicting objectives among partners 
(Fawcett et al. 2015). The ability to collaborate effectively to detect and prevent counterfeit products 
depends on levels of integration and coordination in the SC ecosystem (Flynn et al. 2010; Jing and Fan 
2024). Furthermore, organizations struggle to develop and establish effective coordination mechanisms 
due to the escalating complexities of global SC networks. As an SC ecosystem expands, real-time 
information sharing and enhanced transparency become more challenging, which adds to the intricacies 
of effective SC collaboration (Saberi et al. 2019). The absence of an integrated SC system further 
aggravates the problem of inefficient collaboration mechanisms and uncertainty concerning sustainable 
product authenticity—that is, the degree to which a sustainable product is real, genuine, and true. These 
challenges highlight the need for automated solutions to streamline SC processes and enhance 
collaboration among SC partners. 

In recent years, developments in digital technologies, such as big data and blockchain, have brought 
about a significant transformation in SCM practices (Jiang et al. 2024; Khan et al. 2025). These 
developments have improved the overall SC ecosystem, clarifying the mutually beneficial relationships 
and complex mechanisms among the different entities involved in SCM (Chi et al. 2024; Ghobakhloo et al. 
2024). These technologies enable resource coordination, operational synchronization, and information 
sharing, promoting SC collaboration and achieving better sustainable performance (Chen et al. 2017; 
Fawcett et al. 2008). Digital SC integration is critical for effective collaboration and coping with uncertainty, 
as it facilitates seamless information sharing and operational coordination and strengthens relationships 
among SC members (Flynn et al. 2010; Jing and Fan 2024; Hina 2025). Effective SC integration helps SC 
partners cope with uncertainty and enhances collaboration (Büyüközkan and Göçer 2018; Flynn et al. 
2016). Leading firms have successfully implemented digital SC integration to mitigate uncertainties. For 
instance, Walmart Inc. implemented blockchain to enhance traceability across its SC, enhance trust 
among sellers and consumers, and ensure reliable deliveries (Chaturvedula 2022). Similarly, Cisco’s 
digital transformation has enhanced SC connectivity and collaboration, ensuring smooth integration 
across its SC network (Cisco 2017). Despite considerable IT investments in digitalizing SC, collaboration 
continues to face challenges, particularly due to partners’ reluctance to cooperate when the immediate 
benefits of collaborative efforts are not visible (Kache and Seuring 2017).  

Prior research has investigated the role of IT in SC (Kumar et al. 2020; Zhou et al. 2023). For example, 
Zhou et al. (2023) highlight that the characteristics of interorganizational systems, such as adaptability and 
standardization, play a crucial role in improving SC collaboration and enhancing SC agility in the face of 
environmental uncertainty. Additionally, Kumar et al. (2020) investigate a blockchain-based food SC, 
explaining how blockchain infrastructure enables SC visibility and traceability. Similarly, Pattanayak et al. 
(2024) highlight that blockchain-enabled SC can enhance overall SC performance through enhancing trust 



Communications of the Association for Information Systems  

 

  Accepted Manuscript 

 

among SC partners, optimize resource utilization, and improve relational capabilities. However, while 
these findings provide valuable insights into specific aspects of SC, research gaps remain. First, prior 
literature has focused on the role of IT in SC collaboration by examining individual approaches, such as 
process coordination (Zhou et al. 2023), information sharing (Fawcett et al. 2011), and the promotion of 
relational capabilities (Pattanayak et al. 2024). Given the aspects considered in SC integration (e.g., 
information, operational, and relational), as noted by Jiang et al. (2024), a comprehensive examination is 
needed to understand how IT-enabled or digital SC integration impacts SC collaboration. However, there 
appears to be a lack of empirical research exploring how digital SC integration collectively influences SC 
collaboration and sustainable product authenticity (hereafter, product authenticity). Second, prior scholars 
have investigated several technologies (e.g., blockchain, Internet-of-Things [IoT], big data, etc.) (Ali et al. 
2021; Jiang et al. 2024); however, relatively limited attention has been given to how the types of different 
digital platforms impact digital SC integration and SC collaboration. Furthermore, digital solutions can be 
designed with varying levels of transparency, an attribute that has been given significant importance in 
prior research (e.g., Vazquez Melendez et al. 2024), thereby further complicating the design choices for a 
digital platform. For example, while blockchain may improve SC collaboration and enhance product 
transparency and traceability (Vazquez Melendez et al. 2024), its effectiveness in comparison to non-
blockchain-based platforms remains under-investigated (Cole et al. 2019). To address these gaps, this 
study aims to answer the following research questions (RQs): 

RQ1: How does digital SC integration impact SC collaboration and sustainable product 
authenticity? 

RQ2: To what extent does the impact of digital SC integration on SC collaboration vary 
across different transparency levels for different platforms?  

These RQs seek to extend the existing literature on digital integration and SC by exploring digital SC 
integration from an ecosystem perspective and the impact of different IT platforms upon it (Jiang et al. 
2024; Zhou et al. 2023). To answer the above RQs, we used an experimental study design. We employed 
a factorial group approach to identify the distinctive effects of different platform types (blockchain vs. non-
blockchain) and transparency levels (high vs. low) in relation to digital SC integration and SC 
collaboration, which in turn affect product authenticity. We collected data from 346 SC professionals with 
experience in technology usage and SC decision-making. The study results revealed that digital 
information integration and digital relational integration are significant for advancing SC collaboration, 
which, in turn, facilitates verifying the authenticity of sustainable products. We also found that digital 
operational integration positively influences SC collaboration when the transparency level is high. 
However, if organizations are using blockchain-based platforms, then the interaction effect of the 
transparency level is lessened. 

This paper is organized as follows: Section 2 offers an overview of the relevant background literature. In 
Section 3, we formulate our hypotheses and develop our theoretical framework. Section 4 delineates the 
methodology employed in this research. We analyze the data and present the study findings in Section 5. 
Section 6 discusses the study results, and Section 7 offers the study’s implications for research and 
practice. Finally, we conclude the study and highlight future research avenues in Section 8. 

2 Literature Review 

2.1 SC Ecosystem 

SC is not represented as merely a linear chain; instead, due to globalization, digitalization, and 
sustainability pressures, it has become a complex network that transforms the raw material into finished 
and semi-finished products and delivers them to customers. The extant literature traditionally 
conceptualizes SC from a network perspective and views it as interorganizational collaboration primarily 
manifested through dyadic relationships (Borgatti and Li 2009; Hald and Spring 2023). However, as digital 
transformation continues to accelerate, recent studies in information systems (IS), business strategy, and 
SC itself highlight a transition toward ecosystem thinking (Chi et al. 2024; Foster and Bentley 2022; 
Ghobakhloo et al. 2024; Salzano et al. 2024). This transition provides an opportunity for SC firms to 
collaborate more effectively within their networks. In the IS literature, an ecosystem is described as “an 
organizational form in which interdependent actors establish multilateral relationships to co-create value” 
(Spagnoletti et al. 2025). In contrast, SC research conceptualizes ecosystems as the interactions and 
interconnections among diverse entities within the SC community, mediated by digital platforms (Chi et al. 
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2024; Oh and Park 2024). An ecosystem is a structure that requires integration with the entire community, 
including governments, competitors, and customers, to ensure long-term survival (Fornasiero and Tolio 
2025). As explained earlier, the rapid advancements in digital technologies, including blockchain, artificial 
intelligence (AI), and IoT, have transformed traditional SC networks from dyadic relationships into a 
collaborative engagement among various entities in the SC ecosystem (Chi et al. 2024). These digital 
ecosystems not only facilitate transactions and interactions among different stakeholders but also enable 
multiple actors to co-create value by sharing resources (Mbanefo and Grobbelaar 2025).  

Previous literature on digital business ecosystems (Korpela et al. 2013) and emerging explorations of 
platform- and blockchain-based ecosystem development (Coelho et al. 2021; Korpela et al. 2013; 
Mbanefo and Grobbelaar 2025) highlight the importance of information integration through data sharing 
and transparency to promote sustainable SCs (Ghobakhloo et al. 2024). In particular, as the role of digital 
platforms has evolved, they are no longer merely a service-providing tool but also a resource integrator in 
SC ecosystems, orchestrating resources to optimize value creation (Zhang et al. 2025). A recent study by 
(Mbanefo and Grobbelaar 2025) has emphasized ecosystem thinking to understand successful value 
creation and signifies a transition from a firm-centric view that focuses on the individual contributions of a 
single firm toward the integration of collective capabilities across multiple actors and domains. Drawing 
upon the SC ecosystem perspective, this study contends that digital SC integration serves as an 
orchestration capability that connects multiple actors in the SC ecosystem through real-time information 
sharing (information integration), coordinating operational activities (operational integration), and aligning 
relational dynamics (relational integration). In this view, SC collaboration represents the co-creation 
process wherein multiple actors collaboratively create value (an outcome) at the ecosystem level 
(Nacchiero et al. 2024). Although previous research has explored how IT platforms and capabilities 
support SC integration for firm performance, limited research has addressed how platform-based digital 
SC integration can enhance SC collaboration and promote ecosystem evolution, especially in the context 
of sustainability.  

2.2 Digital SC Integration and Collaboration 

Digital SC integration is defined as a strategic collaboration between SC partners and manufacturers to 
ensure that all SC processes are digitally streamlined (Wong et al. 2011). Digital SC integration functions 
as an ecosystem orchestration mechanism that enables the process of linking, aligning, and coordinating 
information, knowledge, processes, people, and strategies across an entire SC (Stevens and Johnson 
2016). Prior scholars have advocated digital SC integration as a catalyst for enhancing collaboration 
among diverse entities within the SC ecosystem (Rana et al. 2025). It is also important to improve end-to-
end visibility and empower firms to effectively respond to uncertainty challenges (Ivanov 2021; Liu et al. 
2016). Given that the SC ecosystem requires collaborative problem solving, digital SC integration is 
essential for the seamless flow of information, optimizing operational efficiency, and facilitating real-time 
collaboration (Rana et al. 2025). Previous findings show a strong link between SC integration and 
enhancing the identification of suppliers and customers, improving mutual control, lessening information 
asymmetries, and enhancing sustainability monitoring (Flynn et al., 2010; Kang et al., 2018; Kim et al., 
2011). Moreover, SC integration is integral to enhancing sustainability management practices because it 
helps businesses develop sustainability evaluation and verification (Gualandris et al., 2015; Kang et al., 
2018). While these findings show that SC integration functions across diverse areas, prior studies have 
emphasized conceptualizing SC integration as a multidimensional construct and analyzing its impact on 
SC performance (Flynn et al. 2010; Liu et al. 2016). Thus, we conceptualize digital SC integration across 
three key components: digital information integration, digital operational integration, and digital relational 
integration (Jiang et al. 2024).  

1. Digital information integration: Information integration represents the degree to which an 
organization discloses information with its SC partners (internal and external) about different SC 
activities, such as production, sales, inventory holding, and delivery schedules (Kulp et al. 2004). 
Jayaram and Tan (2010) introduced this SC integration dimension, which focuses on using 
information and communication technologies to connect SC activities and decision-making 
processes. This is particularly important, as it enables the synchronization of processes with 
suppliers and minimizes information distortions among SC partners and time of delivery (Ali et al. 
2021). Thus, digital information integration using platforms enables transparent data sharing and 
collaborative decision-making across SC ecosystems. Previous research has shown that digital 
SC information integration enables firms to access vital information to extend their digital reach, 
improve partner collaboration, and fulfill the unique needs of customers (Khuntia et al. 2021).  
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2. Digital operational integration: Operational integration refers to the extent to which SC partners, by 
sharing information, regularly coordinate different operational activities and processes at various 
stages of the SC (Saeed et al. 2011). While SC information integration enables organizations to 
“know” their SC, operational integration allows them to “act” on it (Jiang et al. 2024). Digital 
operational integration supports asynchronous operations in SC to organize activities (Holmström 
et al. 2019). It streamlines collaborative dependency among SC actors and ensures alignment 
using a shared infrastructure within a digitally enabled SC ecosystem.  

3. Digital relational integration: Organizations share SC rewards and risks with other partners to 
nurture relational integration for resilient SC (Chowdhury and Quaddus 2016). Digital relational 
integration involves developing strategic relationships with SC partners (Liu et al. 2016) using 
online platforms (Foster and Bentley 2022). Prior studies have highlighted that managing SC 
relationships, especially with suppliers, is an important capability for enhancing SC performance 
(Forkmann et al. 2016). However, there has been limited research on relational integration as a 
means of managing collaborative relationships (Mitrega et al. 2017). 

These dimensions of SC integration collaboratively provide the basis of ecosystem orchestration, 
connecting information, operational, and relational integration to promote product authenticity in this 
study’s context. 

2.3 Product Authenticity: An Outcome of Digital SCs 

Although authenticity can be interpreted in various ways, the consistent understanding across the 
literature is that it captures what is real, genuine, and true (Arnould and Price 2003; Morhart et al. 2015; 
Thompson et al. 2006). Therefore, drawing upon Morhart et al. (2015), we adopt the concept of product 
authenticity as a sustainability outcome of digital SC integration. We define product authenticity as the 
degree to which a product remains genuine, real, and true to its sustainability claims. However, this 
authenticity is challenged by information asymmetry regarding product provenance, which affects end 
consumers’ intentions to purchase sustainable products advertised by firms (Kim et al. 2008). Scholars 
have identified that determining product authenticity is becoming increasingly difficult, which is an 
important concern in sustainable product markets (Wimmer and Yoon 2017), as it undermines 
downstream SC trust, damages the company’s reputation in SC, and weakens the overall sustainable 
product market. In response, as SCs confront sustainability-related uncertainties, due to the unavailability 
of critical information and the opacity of processes in a multi-tiered, geographically dispersed SC network, 
it has become essential to digitally integrate information, coordinate operational activities, and strengthen 
trust and long-term relationships among SC partners. Enhancing visibility through close collaboration 
among SC members is important for improving SC transparency and restoring trust in the sustainability 
credentials of products (Chen et al. 2017). For example, when products are designed, SC parties mutually 
decide on the raw materials to use and where to purchase them and ensure that suppliers comply with 
social and environmental guidelines (Farooque et al. 2019; Howard et al. 2019). Research also shows that 
sharing reliable information across multi-tier SCs can reshape both business-to-business and business-to-
customer relationships, enabling all parties to trace product provenance and certify its authenticity 
(Vazquez Melendez et al. 2024). Moreover, SC transparency pertaining to how sustainable products are 
manufactured, stored, and delivered to customers has been recognized as an enabler of establishing 
product provenance and authenticity (Montecchi et al. 2019). Thus, this study investigates how digital SC 
integration can enhance the authenticity of sustainable products. 

2.4  The Role of Blockchain in Digital SCs for Sustainable Authenticity 

Digital SCs rely on various platforms and IT systems, ranging from cloud-based systems to IoT-enabled 
solutions, to enable integration across partners (Khuntia et al. 2021; Oh and Park 2024). In addition, 
blockchain has garnered significant scholarly attention due to its ability to address sustainability-related 
uncertainties, such as greenwashing, counterfeiting, trust issues, and the lack of information accessibility 
and availability (Egwuonwu et al. 2022; Shen et al., 2022). These issues potentially jeopardize the 
integrity of the entire SC, encouraging scholars to prioritize resilient SC collaboration based on trust and 
long-term relationships among SC actors (Ha et al. 2011; Yazici 2012). Compared to centralized 
platforms, the unique affordances of blockchain, such as traceability, transparency, and immutability (Hina 
et al. 2024), offer a means to build trust and responsible practices among SC participants (Khan et al. 
2022). Recently, scholars have acknowledged blockchain’s transformative role in the SC ecosystem 
(Hübschke et al. 2025). They have highlighted that blockchain’s traceability and transparency are critical 
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for documenting the product life cycle across SC, specifically in the pharmaceutical and food industries 
where safety and quality compliance are crucial. 

For a digitally enabled SC ecosystem, blockchain may potentially offer solutions to digital SC integration 
challenges (Hina and Islam 2026) and may amplify its effect on SC collaboration (Hina and Islam 2024). 
Blockchain not only offers transparency and traceability of SC operations, enhancing monitoring and trust 
among value chain stakeholders, but also provides a decentralized decision-making system, which 
together function as an enabler of a sustainable business ecosystem (Ghobakhloo et al. 2024). For 
example, information sharing (a prerequisite of information integration) has been recognized as a key 
component of SC collaboration (Dubey et al. 2021). However, firms often show reluctance to share 
information due to concerns over losing bargaining power and potential opportunism (Yu et al. 2014). In 
such instances, blockchain, due to its trust-enabling mechanism, enables authenticity across SC, 
enhancing information integration outcomes (Agrawal et al. 2023; Dey and Mishra 2025). Similarly, Dubey 
et al. (2021) suggest that blockchain, through SC transparency and smart contracts, facilitates lessening 
SC operational complexities by automating transactions and enhancing operational integration (Agrawal et 
al. 2023; Dubey et al. 2021). Additionally, relationship-based SC collaboration is integral to long-term 
partnerships, whereby partners can actively share resources. Thus, blockchain is viewed as useful for 
digital relational integration by operationalizing relational orientation through trustworthy alliances (Dubey 
2020). While blockchain use for SC integration across information, operational, and relational aspects is 
noted as important for SC collaboration, the emergent blockchain literature has mainly focused separately 
on the discrete aspects of SC integration. A comprehensive investigation of blockchain-based digital SC 
integration is a recognized research gap (Cole et al. 2019). Thus, we theorize blockchain to be a platform 
type that may strengthen the association between digital SC integration and collaboration. 

In addition to blockchain’s role in digital SC integration, it has been introduced to achieve SC sustainability 
outcomes. We have reviewed the related literature to comprehend the explicit contribution of blockchain in 
SC, particularly focusing on product authenticity. Table 1 provides an exemplary summary of the current 
research on blockchain-based SC for product authenticity. For example, Shen et al. (2022) explore 
blockchain-based downstream SC and delineated its potential for achieving product authenticity by 
addressing the issues of copycats. Another study, by Vazquez Melendez et al. (2024), presents an 
overview of the growing literature on how blockchain-based SC creates business value by enhancing 
product provenance and optimizing SC operations. Recent findings also show that blockchain enhances 
product authenticity by making seller–buyer relationships transparent and enabling product traceability. 
This transparency allows every SC participant within the blockchain to verify product authenticity (Babaei 
et al. 2025).  

However, it is important to distinguish between blockchain and transparency. While organizations may use 
blockchain technology, transparency can be restricted; for example, in a permissioned blockchain, only 
selected participants have access to data. Conversely, some non-blockchain-based platforms offer 
thorough disclosure of information, such as through sustainability and audit reports. Hence, this study 
views blockchain as an infrastructure for validating sustainability-related information across SCs, whereas 
transparency in SC represents a deliberate strategy to share information among SC partners (Lamming et 
al. 2001). Nevertheless, while the current literature highlights the potential of blockchain-based SC to 
facilitate product authenticity, these studies lack empirical underpinnings to explain how blockchain-based 
digital SC integration affects product authenticity. 

Table 1. Summary of the Literature on Blockchain-Based SC and Product Authenticity 

Study Objectives Methods Key findings 

Shen et al. 
(2022) 

To examine how 
blockchain-based SCs 
combat copycats and 
enable customers to 
determine product 
authenticity. 

Game 
theoretic 
analytical 
model 

In the presence of a substantial group of novice 
customers, blockchain-based SCs can 
effectively mitigate the issue of copycats by 
selling through blockchain-based retailers. This 
approach allows consumers to evaluate the 
quality of the product and determine product 
authenticity. 
 

Islam et al. 
(2022) 

To investigate the 
potential of blockchain-
based SCs to address 
product counterfeiting 
challenges.  

Engineering 
and system 
development 
approach 

The findings reveal three protocols—a 
transaction protocol, a registration protocol, and 
a verification protocol—that blockchain 
facilitates in transferring authentic product 
ownership and which enable sensitive SC 
information safety. 
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Vazquez 
Melendez et 
al. (2024) 

To examine blockchain-
based SC, identify the 
key drivers, and draw 
attention to the 
business value 
achieved by 
implementing 
blockchain in SCs. 

Systematic 
literature 
review 

The analysis underscores the potential of 
blockchain in optimizing SC operations and 
highlights that by enhancing the transparency of 
product provenance information, blockchain 
advances consumer loyalty for brands that 
prioritize such transparency. 

Wang et al. 
(2024) 

To investigate how a 
blockchain adoption 
strategy can affect the 
profits and decisions of 
counterfeiters and 
branded companies. 

Game 
theoretic 
analytical 
model 

The findings show that blockchain is useful for 
branded sellers, primarily when the consumer 
base exhibits a high level of brand 
consciousness. However, counterfeiters 
typically refrain from adopting blockchain 
technology (BCT) due to the free-riding effect. 
Interestingly, if brand-unconscious consumers 
increase, counterfeiters may leverage 
blockchain to become legitimate sellers, in 
contrast to branded sellers, who are unlikely to 
adopt blockchain. Moreover, when the 
blockchain value and counterfeiter probability 
rise, both will adopt BCT to show product 
authenticity, which can adversely affect social 
welfare as well as the platform itself. 
 

Babaei et 
al. (2025) 

To develop a decision-
support tool that can 
handle blockchain 
adoption to design a 
two-echelon SC. 

Four mixed-
integer linear 
programming 
models 
developed 

By examining the transparency of relationships 
between buyer and seller and enabling product 
traceability, the results show that blockchain 
can be effectively utilized in SCs to substantiate 
product authenticity. This enables verification by 
all participants within the blockchain. 
 

Zhang et al. 
(2024) 

To examine blockchain-
adoption incentives 
within co-opetitive SC 
through an online 
platform while giving 
consideration to 
consumers who are 
concerned with product 
authenticity and the 
associated checking 
time cost. 
 

Game 
theoretic 
analytical 
model 

The adoption of blockchain technology can 
enhance product authenticity and minimize the 
consumers’ product checking time cost. The 
findings reveal that online platform incentives to 
adopt blockchain depend on several factors, 
including the fixed cost of introducing 
blockchain, commission rates, and production 
costs. When these costs are low, this results in 
a willingness of online platforms to adopt 
blockchain. Interestingly, in the presence of high 
competition intensity, manufacturers are 
encouraged to participate in blockchain. 

3 Hypothesis Development 

Based on the literature review, we propose the research framework shown in Figure 1. This research 
model examines the association between digital SC integration, SC collaboration, and product 
authenticity. Digital SC integration encompasses the dimensions of digital information integration, digital 
operational integration, and digital relational integration. Moreover, we propose the moderating impact of 
the transparency level (high vs. low) influencing the association between digital SC integration and SC 
collaboration. We also propose examining the third-level interaction of platform type (blockchain vs. non-
blockchain). 
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Figure 1. Research Model (Authors’ own creation) 

3.1 Digital SC Integration and SC Collaboration  

Digital SC information integration refers to the exchange of information across SC networks facilitated by 
digital platforms. Information exchange is the primary prerequisite and basis for SC collaboration (Cao and 
Zhang 2011; Sheu et al. 2006). Due to the complex nature of SC, businesses are increasingly relying on 
information and communication technologies such as electronic data interchange, automotive network 
exchange, and blockchain to minimize uncertainty among partners and improve collaboration (Asante et 
al. 2021; Gunasekaran and Ngai 2004). Digital information integration allows organizations to establish 
strong connections with their SC partners by enabling real-time data sharing and communication (Shee et 
al. 2018). This connectivity reduces inefficiencies and misunderstandings and enhances trust and 
coordination among partners. As a result, it can be anticipated that digital information integration 
enhances the effectiveness of SC collaboration. Thus, we propose the following hypothesis: 

Hypothesis 1: Digital information integration positively influences SC collaboration. 

Drawing from Leuschner et al. (2013), we refer to digital operational integration as the collaborative 
enhancement of joint work processes, the development of cooperative activities, and coordinated 
decision-making among businesses using digital platforms in SC. Businesses can benefit from digital 
platforms that enable digital operation integration. These systems enable interactive activities and 
coordination to modify various business processes, leading to the development of specific assets tailored 
to other partners’ needs and fostering collaboration (Zhou et al. 2023). Consequently, digital platforms 
have been widely adopted by businesses in established and vertically integrated SCs (Zhou et al. 2022). 
When approaching sustainability, digitally enabled operational integration facilitates collaborative SC 
processes and minimizes process-related interruptions (Ali et al. 2021; Luzzini et al. 2015). By allowing 
partners to coordinate their operational activities more effectively, digital platforms can enhance 
synchronization and alignment within the SC. Therefore, we anticipate that SC collaboration will be greatly 
improved when partners coordinate different operational activities through a digital platform. Hence, we 
postulate:  

Hypothesis 2: Digital operational integration positively influences SC collaboration. 

Relational integration pertains to building strategic relationships with SC partners (Liu et al. 2016), which 
requires investing in relationship-specific assets such as interdependence and trust for the durability of 
these relationships (Kim 2014). However, Verghese et al. (2022) highlight that investing in these assets 
requires varied levels of intimacy. For example, a firm may be hesitant to collaborate at a low level of 
intimacy if it does not see an enduring relationship. Conversely, if a firm recognizes a bilateral value 
proposition, it is more likely to engage in collaborative efforts (Verghese et al. 2022). Moreover, the 
longevity of relationships and high trust among SC partners strengthen the relationship and help in 
collaboratively addressing SC disruptions. Organizations can advance their SC integration by building 
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long-lasting relationships within their SC networks through digital relational integration (Cai et al. 2010; 
Gunasekaran and Ngai 2004). Thus, we hypothesize that there is a relationship between digital relational 
integration and SC collaboration: 

Hypothesis 3: Digital relational integration positively influences SC collaboration. 

3.2 Digitally Enabled SC Collaboration and Product Authenticity 

Collaboration among SC partners is a significant step toward improving the visibility of SC operations and 
preventing fraudulent activities, thereby ensuring the authenticity of information and products. In particular, 
ensuring the authenticity of sustainable products can be challenging when there is limited information 
available about their origin, the materials used, and the sourcing processes involved in the disintegrated 
SC network. This lack of information also directly affects whether consumers will purchase the products 
(Kim et al. 2008; Tan and Saraniemi 2023). Earlier researchers have pointed out that SC partners play a 
crucial role in addressing this issue. Collaboration among SC partners brings accountability, promotes 
alignment, and improves accuracy by lessening operational risks. It also helps in minimizing counterfeit 
products, which benefits both companies and customers (Sodhi and Tang 2019). As a key enabler of SC 
collaboration, organizations are digitalizing their SC operations. This digitalization improves traceability 
and assists both SC partners and customers in verifying the authenticity of products (Sodhi and Tang 
2019; Vazquez Melendez et al. 2024). Thus, it can be anticipated that SC collaboration through digital 
means will allow for greater traceability and accountability and enable product authenticity. Therefore, we 
hypothesize: 

Hypothesis 4: SC collaboration positively influences product authenticity. 

3.3 Moderation Effect of Transparency Level and Platform Type 

Transparency plays a vital role in minimizing asynchrony within SC networks. By enhancing the visibility of 
information across SCs, transparency enables the evaluation and auditing of SCs, building trust among 
SC partners (Asante et al. 2021; Kumar et al. 2020). Transparency also has the potential to strengthen 
trust between these partners and foster SC collaborations (Pattanayak et al. 2024). Additionally, 
maintaining high transparency in records enhances the monitoring and accountability of SC activities, thus 
optimizing digital SC operations (Asante et al. 2021). Overall, SC is propelled toward a high level of 
transparency to strengthen collaboration by eliminating operational inefficiencies and information distortion 
while simultaneously enhancing trust (Akkermans et al. 2004; Asante et al. 2021). Hence, we assume that 
the impact of digital SC integration (i.e., informational, operational, and relational integration) on SC 
collaboration will be enhanced when the level of transparency is high. Consequently, we propose: 

Hypothesis 5: Transparency level moderates the association between (a) information 
integration, (b) operational integration, and (c) relational integration and SC 
collaboration such that these associations are strengthened when the level of 
transparency is high. 

Companies often prefer not to disclose information about their Tier-1 suppliers due to SC vulnerabilities or 
the risk of revealing competitive advantages (Sodhi and Tang 2019). However, when using blockchain, all 
the information is disseminated across all parties in the SC (Pattanayak et al. 2024). The fact that no 
single entity has control over information in the blockchain exposes the company to potential challenges in 
reversing any disclosed information (Markus and Buijs 2022). Similarly, if a firm has revealed one of its 
supplier’s identities, and if any adverse news about that supplier emerges in the market, then the firm 
cannot retract this disclosure (Sodhi and Tang 2019). Although blockchain and transparency are related, 
as we previously mentioned, blockchain itself is simply a technological infrastructure that can be designed 
with greater or limited transparency. Transparency is actually the practical disclosure and visibility of 
information. Against this backdrop, we treat blockchain and transparency as separate constructs. Thus, 
we anticipate the interaction between transparency level and platform type such that the impact of 
transparency on the association between (a) digital information integration, (b) digital operational 
integration, and (c) digital relational integration and SC collaboration would be lessened for blockchain. 
Therefore, we propose the following hypothesis: 

Hypothesis 6: Platform type moderates the interaction effect of transparency level on the 
association between (a) information integration, (b) operational integration, and (c) 
relational integration and SC collaboration such that the interaction effect of 
transparency level is lessened when the platform type is blockchain. 
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4 Methods  

4.1 Experiment Design 

To test our study hypotheses, we designed a 2 × 2 factorial experiment by considering platform type 
(blockchain-based vs. non-blockchain-based) and transparency level (high vs. low). We created four 
scenarios and user interfaces (UIs) for these four groups. The scenarios, along with the UIs, provide a 
concise description and visual of different types of platforms with varying levels of transparency (see 
Appendix A). We presented these scenarios to the participants with the aim of providing them with a 
contextual basis to assess the platforms through the UI. Each participant was assigned to one of the four 
groups. While assigning the participants, we took care to create comparable groups in terms of the 
numbers of participants and demographics. This helped us to eliminate any possibility of differences in the 
measured constructs due to variations in group compositions. During data collection, the participants were 
first explained the context of the scenario and then shown the visual vignette. Subsequently, they were 
asked to respond to the questions, and the study constructs were measured based on their understanding 
of the presented scenario and UI. 

4.2 Development of Scenarios and UIs 

As described earlier, four scenarios were developed that presented different platforms with varying 
transparency levels (Appendix A). Each scenario involved a textual description explaining what platform 
the organization uses in its SC and simulating the respondent’s role. The textual scenarios were 
accompanied by UIs that were designed and refined through an iterative process in consultation with 
researchers and experts. We used a web-based prototyping tool, Figma, to design the UIs. We chose 
Figma as it is widely utilized for designing UIs for websites and mobile apps (Figma 2025; Neustroeva 
2025), and it enables us to create a realistic UI without actual coding. Among these UIs, one depicted a 
blockchain-based platform with high transparency, another a blockchain-based platform with low 
transparency, and, similarly, two UIs represented non-blockchain-based platforms with high and low 
transparency, respectively. Once we had finalized the scenarios and UIs, we performed manipulation 
checks as explained below.  

4.3 Experimental Manipulation Checks 

We manipulated the transparency level, categorized as high versus low, and platform type, differentiated 
between blockchain versus non-blockchain. The designed UIs incorporated visual cues to indicate 
different transparency levels and platform types. For a low transparency level, we restricted information 
visibility by implementing visual cues such as a lock sign and a no lock sign representing open-access 
information for a high transparency level. Similarly, we used distinct symbols to differentiate platform 
types. For a non-blockchain-based platform, we used visual cues: a clickable edit symbol for editable 
information with no blockchain stamp. For a blockchain-based platform, we provided non-editable (no 
clickable sign) information accompanied by a blockchain stamp. We consistently used text and images 
across platforms to ensure a cohesive website UI format. We presented the manipulated content in similar 
formats within a website UI.  

To ensure the effectiveness of our manipulation, we included manipulation checks to assess whether the 
participants perceived the intended level of transparency and platform type in the UIs. The results from an 
independent sample t-test revealed a significant difference (t = 8.19; p < 0.001) in transparency perception 
between participants in the high transparency group (mean = 3.99) and the low transparency group (mean 
= 3.39). Additionally, for the platform type, the results revealed a significant difference (t = 2.856; p < 0.01) 
between the participants in the non-blockchain-based platform group (mean = 3.57) and the blockchain-
based platform group (mean = 3.80). These results confirmed the manipulation of the transparency level 
and platform type. 

4.4 Measurement Instrument Development 

We developed a structured, multi-item instrument to obtain data from the target audience. The data 
collection protocol began with a brief introduction to the topic of blockchain and non-blockchain platforms. 
Then, the first part of the questionnaire was designed to measure the demographic profile of the 
respondents in addition to the size of their organizations, their use of any technological platform, and how 
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their organizations integrate sustainability into their SCs. Next, the participants were tasked to read the 
scenario and engage with the accompanying visual UI. The following part was structured to measure the 
study constructs. We adapted the measurement instruments from previously validated scales. To 
measure digital SC integration, we adapted four items for information integration, seven items for 
operational integration, and five items for relational integration from Jiang et al. (2024). The measurement 
items for the remaining study constructs were also adapted, including five items on SC collaboration from 
Fawcett et al. (2011) and three items on product authenticity from Verhaal et al. (2023). Construct items 
were measured on a 5-point Likert scale ranging from 1 (“strongly disagree”) to 5 (“strongly agree”). 

4.5 Data Collection 

We recruited participants using the Prolific platform. Prior scholars have recognized Prolific as a valid data 
collection source, enabling researchers to identify relevant participants from various organizations. 
However, we also tried to overcome the limitations associated with data collection via online platforms 
(Peer et al. 2014). For example, we included reverse-coded questions, attention checks, and randomized 
item orders. We recruited only those participants who were full-time employees, used the technological 
platforms at their workplace, and had experience in SC decision-making. As mentioned above in Section 
4.1, we assigned each participant to one of the four groups, ensuring a balanced representation across all 
four scenarios. A total of 500 participants accessed the study, and 477 attempted to answer the survey 
questions. We analyzed these 477 responses and removed 131 that were deemed incomplete or failed 
attention checks. Subsequently, we had 346 valid responses, with each group representing 86–87 
responses (see Table 2). The chosen sample displayed heterogeneity regarding age, gender, and 
educational background (see Table 2). Descriptive analysis revealed that 69% of the respondents were 
men. Most of the respondents (65%) belonged to the age groups above 36 years. Additionally, 75% of the 
participants possessed at least a bachelor’s degree.  

The sample consisted mainly of individuals employed in the manufacturing and logistics industries. The 
participants’ selection was filtered using prescreening criteria, which included industry role as upper- and 
middle-level managers and trained professionals with a function of decision-making responsibilities in SC. 
Moreover, the participants reported using a wide range of technological platforms. For example, many 
relied on core digital SC platforms, such as SAP, Oracle, Microsoft Dynamics 365, and GET Smart. 
Others used domain-specific SC platforms, including Orbit and EPIC. Additionally, several participants 
reported adopting emerging technologies to support SC processes, including blockchain, AI, and 3D 
printing. Some participants also depended on their organizations’ internal systems to facilitate SC 
operations. 

4.6 Common Method Bias 

To assess and manage the potential common method bias (CMB), we used statistical and procedural 
remedies (Podsakoff et al. 2003). To reduce the likelihood of CMB, we focused on full-time employees 
with prior experience in using technology and SCM. Our study included reverse-coded items and attention 
checks to encourage participants to pay close attention to the questions. Harman’s single-factor test was 
conducted to assess the presence of CMB. The results indicated that a single factor explained 42.78% of 
the total variance, which was below the established threshold of 50%. Additionally, we used Liang’s 
approach (Liang et al. 2007) and observed that method variance was minimal compared to substantive 
variance. The results showed a substantial difference between substantive variance and method variance, 
with a ratio of 169.00. These steps indicate that CMB was not a significant concern in this study. 

5 Analysis and Results 

5.1 Partial Least Squares (PLS) Approach 

To test the proposed hypotheses, we applied the partial least squares (PLS) approach (Ringle et al. 
2005). The PLS technique is also a good fit for measuring moderating effects, which is the case in our 
study (Srivastava and Chandra 2018). 
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Table 2. Respondents’ profile 

Categories Frequency % 

Gender 

Male  239 69.1 

Female 107 30.9 

Age 

Below 25 years 14 4.0 

26–35 years 114 32.9 

36–45 years 124 35.8 

46–55 years 60 17.3 

Above 55 years 34 9.8 

Education   

Less than high school 

High school completed 42 12.1 

College completed 44 12.6 

Bachelor’s degree completed 148 42.8 

Master’s degree completed 102 29.5 

PhD completed 10 2.9 

Size of the company 

Small-scale company (10–49 
employees) 

106 30.7 

Medium-sized company (50–249 
employees) 

90 26.0 

Large-scale company (250 
employees or more) 

150 43.4 

Respondents were distributed across groups 

Group A: Blockchain-based platform with high transparency 86 

Group B: Non-blockchain-based platform with high transparency 86 

Group C: Non-blockchain-based platform with low transparency 87 

Group D: Blockchain-based platform with low transparency 87 

Despite extensive use of PLS in IS research over the last several years, it remains a subject of ongoing 
discussion and criticism (Evermann and Rönkkö 2023; Rönkkö et al. 2012). Prior researchers in favor of 
PLS acknowledge that it is suitable when specific conditions are followed. For example, PLS is considered 
appropriate to use when the research data do not follow a normal distribution and the research model 
aims to predict the key target constructs (Hair et al. 2019). Similarly, prior studies suggest that PLS is 
effective in detecting actual paths and does not falsely detect nonexistent paths, much like covariance-
based structural equation modeling (CB-SEM) (Goodhue et al. 2012). Moreover, this technique is suitable 
when the research studies involve a complex model with several constructs, indicators, and associations 
(Hair et al. 2017). These aspects collectively position PLS-SEM as a suitable analysis method (Russo and 
Stol 2021).  

However, critics raised several concerns regarding the overuse and limitations of PLS. These concerns 
involve the inappropriateness of t-tests, the limited utility of average variance extracted (AVE) and 
composite reliability (CR) in assessing discriminant validity, and the inability of R² to measure predictive 
power (Evermann and Rönkkö 2023). While these concerns are valid, scholars have recently argued for a 
more detailed understanding. PLS is seen as a valuable technique and balanced approach to the 
explanation-focused and prediction-focused methods, in contrast to CB-SEM, which solely focuses on 
explanation-based methods (Sharma et al. 2022). Additionally, PLS has been utilized in various IS studies 
and continues to be recognized as a useful data analysis technique (Han et al. 2015). While PLS is not a 
dead end (Venable, 2023), previous scholars have advised researchers to align their research goals with 
methodological choices and adopt measures to overcome existing limitations (Sharma et al. 2022). 

In response to the recent methodological discussion (Evermann and Rönkkö 2023; Russo and Stol 2021; 
Schuberth et al. 2023), we carefully examined the study’s goal and research model to assess the 
appropriateness of PLS. This study’s research model, which is exploratory and predictive, involves 
multiple associations. Different moderators (platform type, transparency level) and mediating factors (SC 
collaboration) increased the complexity of the research model, where PLS was found to be advantageous. 
PLS was deemed a suitable choice due to its ability to effectively handle complex models with multiple 
associations (Sharma et al. 2023). Moreover, acknowledging the criticism of biased estimates and the 
inadequacy of AVE and CR (Evermann and Rönkkö 2023), we rigorously evaluated the discriminant and 



Communications of the Association for Information Systems  

 

  Accepted Manuscript 

 

convergent validity to ensure reliability using multiple criteria such as heterotrait–monotrait (HTMT) ratios 
and variance inflation factor (VIF) cutoff points in addition to AVE and CR. Additionally, to overcome the 
concerns related to model estimation, we used bias-corrected and accelerated bootstrapping, employed a 
two-tailed test, and set a fixed seed for reproducibility (Table 3). 

Table 3. Setting Bootstrapping 

Parameters Setting 

Confidence interval method Bias-corrected and accelerated (BCa) bootstrapping 

Seed Fixed seed 

Significance level 0.05 

Test type Two-tailed 

5.2 Measurement Model 

We followed a two-step analytical method, including the measurement properties of the instruments as the 
first step and examining the structural association in the second step (Hair et al. 1998). We employed 
three types of validity tests to analyze the measurement model. First, as a primary test, we examined the 
convergent validity through the factor loadings to ensure the reliability of the indicators used to measure 
the study constructs. We removed two items (item 9 and item 10) that did not meet the threshold 
requirement of 0.7 (Appendix B). We then checked if each construct’s Cronbach’s alpha (CA) and CR 
values were higher than the cutoff of 0.7 (Fornell and Larcker 1981) (see Table 4). We found CA values in 
the range of 0.843–0.943 and CR values within the range of 0.888–0.963, which exceeded the cutoff limit. 
Moreover, each construct showed an AVE value greater than the threshold criterion of 0.5, ranging from 
0.615 to 0.897 (see Table 4), which indicates that convergent validity was satisfied. 

Next, to establish discriminant validity (Fornell and Larcker 1981), we first compared the correlations 
between constructs to the square root of the AVE values in the correlation matrix. As presented in Table 
4, all diagonal values in the correlation matrix were higher than the inter-construct correlation (off-diagonal 
values in Table 4). Then, we used the HTMT ratio of correlations and observed that the HTMT values of 
each construct were lower than the cutoff of 0.85 (Henseler et al. 2015) (see Table 5). Based on these 
outcomes, we concluded that discriminant validity was established. 

Table 4. Correlations and Square Root of AVEs 

Constructs CA CR AVE 1 2 3 4 5 

1. Digital information integration 0.871 0.912 0.722 0.849         

2. Digital operational integration 0.843 0.888 0.615 0.661 0.784       

3. Digital relational integration 0.871 0.907 0.662 0.624 0.668 0.813     

4. SC collaboration 0.856 0.897 0.636 0.658 0.605 0.628 0.798   

5. Product authenticity 0.943 0.963 0.897 0.305 0.295 0.313 0.392 0.947 

 

Table 5. Heterotrait–Monotrait (HTMT) Results 

Constructs 1 2 3 4 5 

1. Digital information integration           

2. Digital operational integration 0.770         

3. Digital relational integration 0.713 0.781       

4. SC collaboration 0.759 0.709 0.723     

5. Product authenticity 0.336 0.329 0.345 0.435   
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We also examined whether multicollinearity existed in the study constructs. We calculated the VIF, found 
that all the VIF values were lower than 5.0, and established that there was no significant issue of 
multicollinearity (Hair 2009). 

5.3 Hypothesis Testing 

Table 6 shows the results of the structural model analysis, presenting the direct effects as well as the 
interaction effects. First, we analyzed the direct impact of digital SC integration (informational, operational, 
and relational) on SC collaboration. We found mixed results, with some interesting findings (Figure 2). 
Specifically, we observed that digital information integration had a significant impact on SC collaboration 
(β = 0.443, t = 4.617, p < 0.001), supporting H1. However, we found a nonsignificant impact of digital 
operational integration on SC collaboration (β = 0.033, t = 0.320, p > 0.05). Thus, H2 was not supported. 
On the other hand, we found that digital relational integration had an impact on SC collaboration (β = 
0.341, t = 4.192, p < 0.001), thereby supporting H3. Our results also revealed that SC collaboration 
significantly impacted product authenticity (β = 0.392, t = 7.456, p < 0.001), supporting H4.  

Next, we tested for the moderating impact of transparency level on the relationship between digital SC 
integration (informational, operational, and relational) and SC collaboration (Figure 2). In contrast to our 
hypothesis, our findings revealed a significant negative impact of transparency level on the relationship 
between digital information integration and SC collaboration (β = -0.157, t = 2.017, p < 0.05); thereby, H5a 
was not supported. However, the transparency level positively moderated the relationship between digital 
operational integration and SC collaboration (β = 0.282, t = 3.338, p < 0.001), supporting H5b. We also 
found that the transparency level had a nonsignificant moderating impact on the relationship of digital 
relational integration with SC collaboration (β = -0.058, t = 0.701, p > 0.05). Therefore, H5c was not 
supported.  

In the final analysis, we assessed the structural model for three-level interaction to understand how 
platform type affected the moderating impact of the transparency level on the relationships between all 
dimensions of digital SC integration and SC collaboration. The results showed that platform type had a 
nonsignificant effect on the moderating impact of transparency level on the relationship between digital 
information integration and SC collaboration (β = 0.106, t = 1.244, p > 0.05). Thus, H6a was not 
supported. However, we observed that the platform type (when it was blockchain) significantly reduced 
the moderating impact of transparency level on the association between digital operational integration and 
SC collaboration (β = -0.230, t = 2.807, p < 0.01), supporting H6b. Our results further revealed a 
nonsignificant impact of platform type on the moderation of transparency level between the relationship of 
digital relational integration and SC collaboration (β = 0.021, t = 0.234, p > 0.05). Hence, H6b was also not 
supported. 

 

Figure 2. Structural Model (Authors’ own creation) 
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Table 6. Hypothesis Results (Authors’ own creation) 

Hypothesis β t - 
statistics 

p values Results 

Digital information integration → SC collaboration (H1) 0.443 4.617 0.000 Supported 

Digital operational integration → SC collaboration (H2) 0.033 0.320 0.749 Not 
supported 

Digital relational integration → SC collaboration (H3) 0.341 4.192 0.000 Supported 

SC collaboration → Product authenticity (H4) 0.392 7.456 0.000 Supported 

Transparency level x Digital information integration → SC collaboration 
(H5a) 

-0.157 2.017 0.044 Not 
supported 

Transparency level x Digital operation integration → SC collaboration 
(H5b) 

0.282 3.338 0.001 Supported 

Transparency level x Digital relational integration → SC collaboration 
(H5c) 

-0.058 0.701 0.483 Not 
supported 

Platform type x Transparency level x Digital information integration → SC 
collaboration (H6a) 

0.106 1.244 0.213 Not 
supported 

Platform type x Transparency level x Digital operational integration → SC 
collaboration (H6b) 

-0.230 2.807 0.005 Supported 

Platform type x Transparency level x Digital relational integration → SC 
collaboration (H6c) 

0.021 0.234 0.815 Not 
supported 

To further clarify the interaction effect, we plotted the impact of digital operational integration on SC 
collaboration at low and high levels of transparency and by platform type. We stored the latent scores and 
used R (v4.5.2) to plot the two-way interaction and Type II moderated moderating effects (Figures 3 and 
4). Figure 3 shows that the positive association between digital operational integration and SC 
collaboration was stronger when the transparency level was high (dotted line) as compared to the low 
transparency level (solid line). Furthermore, Figure 4 illustrates a three-way interaction effect, a Type II 
moderated moderating effect (Lam et al., 2019) among digital operational integration, transparency level, 
and platform type in predicting SC collaboration. This interaction highlights how the moderating influence 
of transparency on the relationship between digital operational integration and SC collaboration varied 
depending on whether the underlying platform employed blockchain or not. The results indicate that when 
the platform was blockchain-based (Figure 4, right panel), a high level of transparency attenuated the 
positive impact of digital operational integration on SC collaboration. This suggests that for blockchain-
based platforms, where transparency is already inherently high and data immutability ensures trust, 
additional transparency may yield diminishing returns, leading to reduced collaborative efficiency. 
Conversely, for non-blockchain platforms (Figure 4, left panel), higher transparency amplified the positive 
association between digital operational integration and SC collaboration. In such environments, 
transparency plays a more critical role in building trust, aligning operational goals, and facilitating 
information sharing, thereby enhancing the collaborative potential offered by digital integration. Overall, 
these findings emphasize that the value of transparency in SC collaboration is platform-dependent. 
Blockchain’s intrinsic transparency mechanisms may substitute for, or even limit, the benefits of further 
transparency enhancements, whereas non-blockchain settings rely more heavily on transparency as a 
strategic enabler of collaboration. 
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Figure 3. Interaction effect of transparency level (Authors’ own creation) 

 

 

Figure 4. Interaction Effect Between Platform Type and Transparency Level (Authors’ own creation) 

To better understand the effects of digital SC integration on product authenticity, we conducted a post hoc 
test to examine the direct effect of digital SC integration on product authenticity and the mediating effect of 
SC collaboration (see Table 7). The findings show that digital informational integration (β = 0.035, t = 
0.440, p > 0.05), digital operational integration (β = 0.041, t = 0.510, p > 0.05), and digital relational 
integration (β = 0.079, t = 0.970, p > 0.05) had nonsignificant direct impacts on product authenticity. We 
further observed that digital information integration had a significant impact on product authenticity 
through SC collaboration (β = 0.131, t = 2.662, p < 0.01). In contrast, digital operational integration (β = 
0.010, t = 0.307, p > 0.05) had a nonsignificant effect on product authenticity through SC collaboration. 
The findings further revealed that digital relational integration also had a significant indirect effect on 
product authenticity (β = 0.101, t = 2.737, p < 0.01). These results suggest that SC collaboration fully 
mediates the effect of digital informational integration and digital relational integration on product 
authenticity. 



Communications of the Association for Information Systems  

 

  Accepted Manuscript 

 

Table 7. Direct and Indirect Effects of Digital SC Integration on Product Authenticity 

Types of effects β t 
statistics 

p values 

Direct:  
Digital information integration → Product authenticity 0.035 0.440 0.660 
Digital operational integration → Product authenticity 0.041 0.510 0.610 
Digital relational integration → Product authenticity 0.079 0.970 0.332 
Indirect:  
Digital information integration → SC collaboration → Product authenticity 0.131 2.662 0.008 
Digital operational integration → SC collaboration → Product authenticity 0.010 0.307 0.759 
Digital relational integration → SC collaboration → Product authenticity 0.101 2.737 0.006 

5.4 Robustness Check 

We followed the Gaussian copula approach (Park and Gupta 2012) to address potential endogeneity 
issues and ensure the robustness of the results. This method directly shows the correlation between a 
potentially endogenous regressor and the error term by employing a Gaussian copula (Eckert and 
Hohberger 2023). By not relying on an instrumental variable, this approach eliminated the need for 
additional variables, thus overcoming the limitations often associated with traditional instrumental variable 
approaches (Rossi 2014). However, this approach necessitates two prerequisites. First, the endogenous 
regression must be continuous or possess a sufficient number of discrete outcomes. This implies that, 
despite endogeneity on account of sample selection, the method may struggle to handle endogeneity 
because of self-selection into a few discrete outcomes. Second, the endogenous regressor must be 
sufficiently non-normal to facilitate model identification. Hence, in the first stage, we employed the 
Kolmogorov–Smirnov test with Lilliefors’ correction to ascertain the distribution pattern of the study 
variables, including digital information integration, digital operational integration, digital relational 
integration, and SC collaboration. The results revealed a p < 0.05, suggesting a non-normal distribution of 
the variables (Wang et al. 2022). Given this result, we proceeded with the Gaussian copula approach to 
analyze any unintended effects within our study model. We found that the relationship among our study 
variables was statistically nonsignificant, evidenced by greater p-values (p > 0.05). Specifically, four 
predictor constructs (potentially endogenous) of product authenticity provided nonsignificant copula values 
of -0.098 for digital information integration (p = 0.319), -0.022 for digital operational integration (p = 0.854), 
-0.044 for digital relational integration (p = 0.723), and -0.066 for SC collaboration (p = 0.246). These 
outcomes present evidence showing that endogeneity did not pose a concern in our investigation. 
Consequently, our research model is robust and yields consistent results aligned with the methods used 
by Hult Jr (2018) and in agreement with existing IS research (Dong et al., 2021). 

6 Discussion 

Our study results showed several interesting findings. Reverting back to the RQs presented in Section 1, 
our findings explain how digital SC integration serves as an orchestration structure within the digitally 
enabled SC ecosystem. Specifically, our results address RQ1 regarding the impact of digital SC 
integration on SC collaboration and product authenticity. We found that digital information and relational 
integration promote SC collaboration, which in turn enhances product authenticity. However, it is important 
to note that digital operational integration did not emerge as a significant factor in this context. This 
counterintuitive finding may be attributed to the different levels of transparency (RQ2) of the SC platform, 
as we discuss next.  

Regarding RQ2, which examined how varying levels of transparency across different platforms influence 
the impact of digital SC integration, we employed a systematic approach to answer this question. First, we 
incorporated the transparency level as a moderating factor to investigate the differences in the 
associations between digital SC integration and SC collaboration. Interestingly, we found that the 
relationship between digital operational integration and digital SC collaboration is strengthened when the 
transparency level is high. This implies that increased transparency of SC operations can help SC 
partners trace SC activities, reduce operational complexities, and foster collaborative processes (Dubey et 
al. 2020). In contrast, the relationship between digital information integration and SC collaboration is 
weakened when the transparency level is high. This result is counterintuitive, as one might expect that 
higher transparency in digital information integration would enhance its positive impact on collaboration 
(Pattanayak et al. 2024). A possible explanation for our finding lies in the unintended consequences of 
high transparency in the form of full disclosure. For instance, when a company openly shares information 
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about its suppliers, it may present an opportunity for competitors to strategically use the same suppliers 
(Sodhi and Tang 2019). This can strain the company’s relationships with its suppliers, potentially leading 
to issues such as supply shortages or increased competition for resources. Finally, we found an 
insignificant interaction effect of transparency level on the relationship between digital relational 
integration and SC collaboration. This finding implies that the transparency level is insufficient to 
strengthen the relationship between digital relational integration and SC collaboration. Digital relational 
integration typically involves long-term relationship building, mutual trust, and strategic alignment. 
Therefore, it is expected that transparency may no longer be the differentiating factor, and trust and 
collaboration are already embedded in the relationship. 

Second, we examined how platform type (blockchain vs. non-blockchain) alters the impact of 
transparency level on the association between digital SC integration and SC collaboration. We found that 
when the platform is blockchain-based, it negatively affects transparency in moderating the association 
between digital operational integration and SC collaboration. This finding can be explained in two ways. 
First, blockchain platforms, by design, promote high levels of transparency and may disclose competitive 
operational information to other SC partners (Sodhi and Tang 2019). Such disclosures can expose firms 
to the risk of opportunistic behavior and undermine their competitive advantage. Consequently, excessive 
transparency in blockchain-based SCs may weaken collaborative relationships among SC partners. 
Second, since blockchain itself offers a significant level of transparency, additional transparency may not 
yield extra benefits in this context. In contrast, for non-blockchain-based platforms, high transparency is 
essential to strengthen the impact of operational integration. Overall, these findings indicate the need for a 
tailored approach to transparency to optimize the impact of operational integration across different 
platforms. 

Our analysis further revealed that SC collaboration is a significant factor in fostering product authenticity. 
This finding is aligned with prior research stating that SC collaboration enabled by digital SC integration 
minimizes the risk of counterfeit products (Sodhi and Tang 2019). Such integration and collaboration can 
enhance process traceability across SC, which in turn ensures product authenticity (Sodhi and Tang 2019; 
Vazquez Melendez et al. 2024). Taken together, our results imply that SC integration and collaboration 
are important facets in SCM that go beyond minimizing costs. A well-integrated and collaborative SC 
offers organizations an opportunity to focus on authenticity (i.e., non-economic value) across the SC in an 
uncertain environment and also gain a competitive advantage. In this context, our results reveal the roles 
of transparency and platform types, indicating that their effective implementation can effectively promote 
SC collaboration to enhance product authenticity. By formulating these associations, our findings suggest 
that digital SC integration and SC collaboration turn out to be orchestration mechanisms that connect 
information, operational, and relational integration across multiple actors to collaboratively create value in 
a digitally enabled SC ecosystem. 

7 Study Implications 

7.1 Theoretical Implications 

Overall, this paper contributes to IS research by exploring the role of digital SC integration through various 
platforms in enhancing product authenticity. In particular, our findings highlight (1) the impact of digital SC 
integration (information, operation, and relational integration) on SC collaboration, (2) digital platforms and 
their transparency attributes as contextual boundary conditions by investigating various interaction effects, 
and (3) SC collaboration as an underlying mechanism for product authenticity. We summarize the three 
major contributions in Table 8, and a detailed description of each contribution is presented in the 
subsequent paragraphs.  

Table 8. Summary of Key Contributions 

Key contribution Description Area of contribution 

Extending the 
conceptualization of SC to 
the digital context and 
testing novel associations 
(Whetten, 1989). 

Conceptualizing digital SC integration with 
information, operational, and relational integration. 
Investigating the effects of digital integration on SC 
collaboration.  
The associations are novel and have never been 
tested in prior literature to the best of the authors’ 
knowledge. 

SC literature (Jiang et al. 
2024; Leuschner et al. 
2013) 
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Examining the effects of 
various digital platform 
design features for SC 
activities. 

Introduction, theorization, and empirical testing of two 
highly relevant moderating variables: transparency 
level and platform type.  
Testing how different levels of transparency (high vs. 
low) as a platform design feature affects the 
relationship between digital SC integration and SC 
collaboration. 
Investigating how blockchain vs. non-blockchain 
platforms alters the above-mentioned relationships. 
All of these associations are novel and have never 
been tested in prior IS literature. 

IS literature on digital 
platforms design (Peiris et 
al. 2015; Zhou et al. 2023) 
 

Examining SC collaboration 
as the mediator for ensuring 
product authenticity. 

Investigating the direct and indirect effects of digital 
SC integration on product authenticity. 

Literature on product 
provenance (Vazquez 
Melendez et al. 2024) 

First, we built on the conceptualization of SC integration originally proposed by Leuschner et al. (2013), 
comprising information, operational, and relational integration, and extended it to the digital context. 
Specifically, we examined how digital SC integration facilitates SC collaboration and contributes to product 
authenticity. Indeed, prior literature has established the significance of digitalizing information sharing, 
operational coordination, and relational capabilities (Fawcett et al. 2011; Pattanayak et al. 2024; Zhou et 
al. 2023) as facilitators of SC collaboration. However, these studies investigated these constructs 
independently and, in isolation, lacked an understanding of the integrated impact of digital SC integration 
to advance SC collaboration. Therefore, by exploring digital SC integration, our study revealed that digital 
information integration and digital relational integration are significant for achieving desirable collaboration 
in an SC ecosystem. The role of digital operational integration was found to be more nuanced, as 
described in the next paragraph. These insights contribute to the existing discourse on SC integration 
(Jiang et al. 2024; Leuschner et al. 2013; Table 8). 

Second, this study contributes to IS knowledge by examining the interaction effect of platform type and 
transparency level on SC collaboration. Although prior studies have emphasized the significance of 
different IT platforms and transparent SC processes as essential for efficient SC integration and SC 
collaboration (Dubey et al. 2020; Jiang et al. 2024), these investigations have mainly focused on 
examining either the direct impact of these IT platforms or as an additional capability to SC integration (Liu 
et al. 2016; Zhou et al. 2023). This theoretical discourse remains largely silent on the interaction effects of 
different digital platform attributes on SC collaboration. Our study found that neither platform type nor 
transparency level are necessary for all dimensions of digital SC integration to promote SC collaboration 
in an ecosystem. For instance, as evidenced by the study results, digital operational integration itself did 
not contribute to fostering SC collaboration. However, when the SC ecosystem actors were highly 
transparent in displaying their operational processes, SC collaboration significantly improved. 
Furthermore, unlike non-blockchain platforms, organizations using blockchain technology do not require 
high transparency for digital operational integration. There could be several reasons for this result. For 
example, this could be due to the inherent nature of blockchain technology being transparent, which helps 
to build trust among SC partners and facilitate SC collaboration (Sodhi and Tang 2019). The other reason 
could be the immutable nature of blockchain; organizations are reluctant to be highly transparent about 
their operations because of the risk of losing their competitive position or opportunism in collaborative 
endeavors (Yu et al. 2014). These findings provide opportunities for prospective scholars to explore the 
reasons why organizations may be reluctant to be highly transparent, even though transparency is the 
most desirable attribute for SC partners. 

Third, our study advances prior findings by theorizing the impact of SC collaboration (Chen et al. 2017) in 
enhancing product authenticity. Given the involvement of different actors in the SC ecosystem, 
collaboration is crucial for verifying an organization’s sustainability-related practices. Prior literature has 
stressed the importance of SC collaboration for organizations to improve sustainability performance (Chen 
et al. 2017). However, as the number of SC partners increases, the complexity of SC collaboration 
intensifies, magnifying the need for provenance of the SC, specifically for sustainable products (Vazquez 
Melendez et al. 2024). Our study contributes to the literature by introducing SC collaboration as a 
mediating mechanism to facilitate the verification of product authenticity.  

In summary, this paper extends the recent scholarly discussions on the use of blockchain (Kumar et al. 
2020; Pattanayak et al. 2024) by distinguishing its impact from non-blockchain platforms for product 
authenticity. Moreover, unlike previous investigations that primarily focused on blockchain’s direct role in 
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product authenticity (e.g., Shen et al. 2022; Wang et al. 2024), our results, in contrast, indicate how digital 
SC integration, when facilitated with the high transparency of blockchain-based platforms, weakens SC 
collaboration. However, in general, we found clear evidence underscoring the significance of the SC 
collaborative mechanism catalyzed by digital integration in both types of platforms. Overall, we empirically 
identified the key SC elements that are significant in curbing deceitful business practices (e.g., 
counterfeiting and greenwashing) and enhancing product authenticity. 

7.2 Practical Contributions  

Based on our findings, we offer three implications for firms. First, our findings underscore the critical 
nature of digital SC integration for organizations to advance their SC collaborations. The findings further 
show that not all dimensions of digital SC integration (i.e., information, operational, and relational) are 
equally significant in promoting SC collaboration. Hence, we suggest that organizations critically evaluate 
their prevalent relationships with SC partners and strategically decide on how to advance their SC 
collaborations based on the most relevant dimensions of digital SC integration. The study results imply the 
need for organizations to prioritize different dimensions of digital SC integration and invest their efforts 
accordingly rather than treating all SC integration dimensions equally.  

Second, our findings reveal the moderating effect of transparency level on the relationship between digital 
operational integration and SC collaboration. Based on this finding, we suggest that although 
organizations maintain a high level of transparency to optimize SC collaboration, caution should be taken. 
Particularly in the case of a blockchain platform, the moderating effect of transparency level is adverse for 
the relationship between digital operational integration and SC collaboration. Thus, we suggest that if 
organization managers consider using blockchain, they should avoid increasing transparency levels and 
instead invest in value-added operations, such as better inventory management and efficient order 
fulfillment, to further strengthen SC collaboration. Additionally, organizations should adopt a strategic 
approach to selectively disclosing their operational processes to avoid jeopardizing their competitive 
advantage due to high transparency. Moreover, the extent to which organizations can implement 
transparency levels is dependent on the distribution of power within the SC. Dominant partners often set 
the rules for information disclosure and platform design, while smaller partners may have limited influence. 
At the same time, contextual factors, such as contractual arrangements, governance mechanisms, and 
the level of trust among partners, shape whether transparency functions as an enabler or a strategic risk. 
This implies that managers need to carefully assess these relational dynamics to ensure that transparency 
practices align with their strategic interests. 

Third, our findings established that SC collaboration is a key determinant for ensuring product authenticity. 
Therefore, organizations should prioritize building strong collaborative networks within their SCs to uphold 
and communicate the authenticity of their sustainable offerings. Based on our findings, we suggest that 
practitioners strategically invest in digital platforms and consider their design features to enhance SC 
collaboration and mitigate fraudulent activities. By carefully selecting the appropriate platform type and 
ensuring transparency to a suitable degree, practitioners can facilitate sustainable product provenance, 
thereby gaining consumer confidence in sustainable products without jeopardizing SC processes against 
external vulnerabilities (e.g., the entry of counterfeiters). 

8 Limitations and Future Research 

This paper investigated the connections between digital SC integration (i.e., information, operational, and 
relational), SC collaboration, and product authenticity. Furthermore, we also investigated the extent to 
which the impact of digital SC integration on SC collaboration varies across different transparency levels 
for different platforms. We observed that digital information integration and digital relational integration 
significantly enhance SC collaboration, which in turn improves product authenticity. We further observed 
that the effect of digital operational integration is contingent upon transparency level and platform type. In 
particular, we observed that a high transparency level positively influences the association between digital 
operational integration and SC collaboration, except in the case of a blockchain platform, where the 
impact of transparency is weakened. 

Our work has a few limitations that may serve as an avenue for further research. First, this study 
considered only three dimensions of digital SC integration. Other SC integration dimensions, such as 
internal integration and external integration (Narasimhan and Kim 2002), could be explored to better 
understand the effectiveness of digital SC integration for SC collaboration and product authenticity. 
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Second, SC collaboration may also be influenced by many other factors (e.g., relationship management, 
process alignment, and investment in collaboration) in addition to the digital SC integration dimensions. 
Therefore, we encourage future research to investigate these factors within a more comprehensive 
research framework. Moreover, future research could further examine SC integration and collaboration as 
orchestration mechanisms within SC ecosystems. Empirical studies are needed to explore how 
organisations operationalise these mechanisms in practice and to identify distinct implementation 
archetypes and coordination configurations that enable effective ecosystem coordination. Third, other 
platform characteristics, such as immutability and traceability, have not been examined in this paper, and 
these could offer a comprehensive insight into the interaction between platform type and platform 
characteristics for digital SC integration and SC collaboration. In addition, our paper did not differentiate 
between types of SCs (e.g., regional vs. global), product categories (e.g., raw materials, consumer 
goods), or types of organizations, although such factors may shape requirements for transparency and 
collaboration. As such, our findings may limit contextual richness. Future research should therefore 
investigate how SC context, product type, and organizational background influence the role of digital SC 
integration and transparency in driving collaboration, thereby providing more tailored insights for 
managers. Fourth, future research may focus on conceptualizing sustainable product uncertainty in 
addition to product authenticity using economic, social, and environmental dimensions and investigate the 
effects of digital SC integration and collaboration on these dimensions. Fifth, in addition to product 
authenticity, prospective scholars may consider different constructs, such as sustainable SC provenance, 
material conservation, and ethical sourcing, to measure the sustainable performance of an organization. 
Finally, a promising research avenue is to examine product authenticity from a consumer perspective. For 
instance, scholars may investigate how consumers perceive organizational practices aimed at ensuring 
product authenticity. 
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Appendix B: Questionnaire Items 

Constructs and Items Loading Mean SD 

Digital SC integration: Digital information integration       
The platform described in the scenario:       
1.  May provide our partners with any information that might help 

them. 
0.832 3.812 1.013 

2.  May keep each other informed about events or changes that 
may affect the other party. 

0.808 3.850 0.931 

3. May enable exchange of information frequently with our 
partners. 

0.886 3.829 0.957 

4. May enable timely exchange of information with our partners. 0.870 3.867 0.909 

Digital SC integration: Digital operational integration       
Using the platform described in the scenario:       
5.  We may be able to coordinate with our partners on 

procurement. 
0.808 3.960 0.782 

6.  We may be able to jointly plan the development of demand 
forecasts with our partners. 

0.775 3.772 0.908 

7.  We may be able to coordinate with our partners with respect 
to different operational activities. 

0.843 3.792 0.845 

8. We may be able to coordinate with our partners on order 
execution. 

0.773 3.945 0.760 

9.   We may be able to coordinate with our partners on 
engineering change. 

Removed - - 

10. We may be able to coordinate with our partners on new 
product/service introduction. 

Removed - - 

11. We may be able to coordinate with our partners on services 
support. 

0.716 3.902 0.813 

Digital SC integration: Digital relational integration       
Using the platform described in the scenario:       
12. We and our partners may often agree on the best interest of 

the supply chain. 
0.725 3.751 0.844 

13. We and our partners may work with one another to improve 
the quality of mutual cooperation in a long run. 

0.831 3.942 0.799 

14. We and our partners may work with one another to improve 
the supply chain as a whole. 

0.823 3.965 0.836 

15. We and our partners may build a long-term relationship. 0.825 4.055 0.822 
16. We and our partners may consider our relationships as a 

long-term alliance or partnership. 
0.856 3.957 0.840 

SC collaboration       
Using the platform described in the scenario:       
17. My company aggressively shares information to help 

suppliers improve their capabilities. 
0.719 3.251 1.174 

18. My company jointly develops strategic objectives with supply 
chain partners. 

0.839 3.679 0.946 

19. My company closely monitors the supplier performance and 
is the basis for future business. 

0.806 3.934 0.804 

20. The principle of shared information governs supply chain 
relationships. 

0.807 3.853 0.869 

21. My company shares Value-added information among supply 
chain members 

0.812 3.737 0.914 

Sustainable product authenticity       
Based on the information in scenario:       
22. My company is selling authentic sustainable products. 0.943 3.855 0.868 
23. My company is selling real sustainable products. 0.953 3.844 0.886 
24. My company is selling genuine sustainable products. 0.945 3.792 0.901 
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