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Abstract: Effective supply chain management is crucial to business sustainability and will only be possible
based on environmental concerns and adopting agile and resilient practices to adapt to the unstable
environment. The main objective of this study is to examine how companies choose supply chain structure
based on collaborative relationships, to pursuit global strategies, now that competition stopped occurring
between companies only and begins to be discussed between supply chains also. This qualitative research was
supported on a case study applied to five companies in the automotive industry, using data collection
instruments: documentary sources, interviews, and a questionnaire survey, complemented by site visits. From
this case study the conceptual model was validated. It was concluded that supply chain management scopes
are not a sum of a set of firms, with its own objectives and strategies, but the result of a single system of
integrated, transversal and interdependent processes, based on a holistic approach. This paper proposes a
conceptual model to select the best strategies and structure to manage supply chain based on LARG (Lean,
Agile, Resilient and Green) approach.

Keywords: collaborative management models; LARG approach - Lean; agile; resilient and green;
supply chain management

1. Introduction

The current market environment presents many challenges that companies have to face in order
to remain competitive. Vinodh et al. (2013) refer the need of companies to become different, because
of changes and pressures of markets, new challenges, international market, globalization, "digital
age", intense competition, ethical requirements, among others. A further diversity of new products
and services, the shorter product life cycle and technological development are deeply driven factors,
among which are productivity increase, innovation and emergence of new models as network of
companies, or virtual companies supported by Information and Communication Technologies (ICTs)
and Artificial Intelligence (AlI) (Atadoga et al., 2024; Joel et al.,, 2024; Marcone, 2019; Mohsen, 2023;
Yuliadi & Nugroho, 2019; Ivanov & Dolgui, 2020).

Today's competitive challenges require many organizations, which need to be concerned not
only with satisfying customers but also with anticipation and adaptation to environmental change
with quality, agility, flexibility, resilience, efficiency and sustainability, which is essential for its
success and survival (Duchek, 2019; Guo et al., 2022; Nawaz & Kog, 2019; Vinodh et al., 2013). This is
in line with the LARG (Lean, Agile, Resilient and Green) paradigm presented by Carvalho et al.
(2011), Carvalho et al. (2014) and Masi, & Pero (2023) that advocates that supply chains need to be
the Lean, Agile, Resilient and Green. These four paradigms have the global purpose to satisfy the
customer needs, increasing productivity and efficiency at the lowest cost to all members in the supply
chain (Tooranloo et al., 2018). Lean supply chain seeks waste reduction (e.g. Singh & Modgil, 2020:
Wainaina & Odari, 2023); Agile supply chain is focused on rapid responding to market changes,
allowing the supply chain to adapt to new economic, technological, social, or environmental
requirements, responding to the demands of the customers, making new products available to meet
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the changing new consumption trends (e.g. Cai et al., 2024, Humdan et al., 2020); Resilient supply
chain as the ability to respond efficiently to disturbances, to adapt and recover from unexpected
disturbances and disruptive events (e.g. Aslam et al, 2020; Yamin, 2021); Green supply chain
pretends to minimize environmental impacts (e.g. Dassanayake et al., 2024; Lee & Joo, 2020).

Hu et al. (2023), investigated the impact of fairness concerns on green supply chain decisions,
developing a two-tier green supply chain in which the manufacturer makes green input, and the
retailer makes green marketing effort input.

The implementation of LARG paradigm could be held using more flexible production strategies
(e.g., Just in time - JIT, Kanban, Lean Thinking, TQM) enabling companies to increase
competitiveness, reduce costs and improve processes. In addition, e-Business allows companies to
access: new markets that were not accessible before; new distribution channels; new industrial
processes; new raw materials and exchange rates (Christopher, 2016). However, selecting best
practices and supply chain management strategies to achieve all these goals is a complex problem
involving dependencies and feedback.

This adaptation results in organizational changes to more participative, team-oriented business
and management models and more updated structures (Ikhwan et al., 2021; Nagariya et al., 2021).
On the other hand, Almeida et al. (2013) refer to the growth of global trade and products complexity
as factors that have led many organizations to rethink their operating methods and to establish new
business processes based on "joint production”, and outsourcing more activities. So, there is
emergence of supply chains whose strategy be based on flexible organizational structures that
facilitate the change process, expanding exchange relationships with suppliers and distributors
located all over the world, acting in global productive chains whose management is complex,
however, extremely important to gain competitive advantage (Liao, 2020; Sinha & Rao, 2021;
Srivastava & Rogers, 2021). Replacing the mass production model that was depleted because the new
demands of the consumers have forced the production of customized goods, able to respond to these
requirements and, consequently, to the implementation of flexible production systems (Enkel, 2014).
The vertical model realized along the supply chain aims to restructure, rationalize, reduce costs,
adopt better inventory management, through purchase and transportation processes, handling and
storage and bet on the qualification of the suppliers (Maliyogbinda & Tijjani, 2022; Sakuramoto et al.,
2019). Delegation of power and authority, teamwork and relationship between suppliers and
customers and decentralization of the decision-making process, has revolutionized
organizational/social models (Espino-Rodriguez & Taha, 2022; Wardani et al., 2021).

Creation of international networks to guarantee the supply, distribution and sale of goods and
services, constituting global production systems, where Supply Chain Management, assumed an
undoubted importance when the objective is a process optimization. In this way, competition is no
longer a competition between companies and begins to be discussed at the level of supply chains,
which forced them to adapt and adopt new forms of more collaborative relationships; with quality
occurred the same trend (Fatorachian, 2023; Gurtu & Johny, 2021). Quality management in the supply
chain should be considered not as the sum of the quality strategies of each company, with its own
objectives and strategies, but as a single system of integrated, transversal and interdependent
activities and processes, based on a holistic approach and managed for the entire supply chain (Chen
& Tseng, 2022; Kang et al., 2018; Negri et al., 2021).

In this sense, the main objective of this study was to define an organizational structure to manage
the supply chain, based on the LARG paradigm and applied to the automotive industry. In this
context, the structure is an important tool that allows managers to manage in dynamic and uncertain
environments and to identify organizational changes and to establish of new structures, as a key
means for companies to adapt and manage and explore new markets (Al-Doori, 2019; Guzmam &
Castro, 2023; Raissouni et al., 2023). This implies in most cases some internal changes: redesign of the
organizational structure, redefinition of procedures, decentralization of tasks, delegation of power,
reduction of hierarchical levels, definition of teams by project, or external (e.g. partnerships)
(Holbeche, 2019; Nguyen, 2019; Parkhomenko, 2022). These changes aim to ensure survival,
competitiveness, flexibility and responsiveness to customer needs, the identification and economic
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use of opportunities, company growth, efficient management of all resources, and increased
productivity, profitability and competitiveness (Ciptani & Dewantari, 2020; Das & Hassan, 2021; Lin
& Lin, 2019; Wachira et al., 2022). The change from competitive relationships for collaborative
relationships and the change from functional integration to process integration, or from vertical
integration to virtual integration are nowadays a reality (Kang et al., 2018; Maliyogbinda & Tijjani,
2022; Zimon et al., 2019).

2. Network Governance Models

The classic organizational model centered only on an isolated company, no longer makes sense.
Networks present themselves as the organizational solution most appropriate to the contemporary
challenges. The growing interest in cooperation and partnership relations arises from the fact that it
is not possible for a single company to control all flows of materials or services, from the raw material
source, up to final consumption. This phenomenon is explained by the synergistic effect in which "the
result achieved by the whole is greater than the result achieved by the sum of the parts" (Ingrams,
2019; Pourcq & Verleye, 2018). Baldwin (2013) also notes that the phenomenon of globalization and
the emergence of global supply chains have transformed the world and have given rise to new
business models characterized by close and long-term relationships, with a small number of suppliers
exchanging information, and commitment. Structural responses must therefore be based on
cooperation and collaboration between companies based on models of network governance.
According to Bowersox et al. (2013) and Negri et al. (2021), competitiveness is not between companies
but between global and flexible, agile and resilient supply networks. Christopher (2016) and Gurtu
and Johny (2021) corroborate that optimization of production and business management has been
shifted from competition among individual firms to competition between supply networks. Thus, it
does not make sense to consider the issues in individual terms, but rather to set strategic guidelines
for the network. More than competition, cooperation between companies, as well as the creation of
networks, is a current trend and appears as a new pattern of relationship between suppliers and
customers, resulting from the need for organizations to provide customers with the products or
services they want, with quality, speed and at the lowest cost and which aims to respond to the
challenges posed (Le, 2021; Nikookar & Yanadori, 2022; Wieland & Durach, 2021). Most companies
integrate one or more supply chains typically managed by the larger company, or the one who have
higher bargaining power. This conduces to an interlacing between supply chains and to the network
concept. This new long-term cooperation relationship conduces to new partnership contracts as
alliances or joint ventures, which originates new business structures (Agag et al., 2023; Jun et al., 2024;
Li, 2022; Liu & Liang, 2023; Liu et al., 2020). In the short term, such alliances can help to exploit market
opportunities and share resources, but in the long term, the obtained competitive advantage, will
depend on the capacity to identify, build and improve the skills that best suit characteristics of the
current market (Bentley et al., 2021; Harrasi et al., 2023; Sun & Song, 2018).

When several companies, belonging to a supply chain, work together, they must organize
themselves in order to make their operations profitable and take synergy advantages. Roth et al.
(2012), in their study on governance and management of interorganizational networks, had the goal
to understand how certain conditions can influence the results obtained, analysing aspects of the
network as a whole and not as individual companies or simply relations between companies. In this
study, it is emphasized the model called horizontal network, which presents some particular
characteristics that distinguish it from other types of networks: there is no central coordination of a
large company; decisions are usually taken by consensus or by the majority; most often they are
formed by companies of the same sector; members can often be direct competitors. Provan and Kenis
(2008) apud Roth et al. (2012) present three models of network governance from which, hybrid
combinations and models can emerge: shared governance; governance with leading organization,
and governance through a network administrative organization.

Roth et al. (2012) state that no model is necessarily superior in all situations. Each one has
advantages and disadvantages; its use depends on the characteristics of the participants and the
business environment. The shared governance model is the simplest. It is a group of organizations
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working collectively as a network, but do not have a formal and exclusive administrative structure.
Governance can occur through formal meetings of corporate representatives or even informally,
through the actions of those who are interested in the success of the network.

For these same authors, the success of this model is based on the involvement and commitment
of the participating organizations. Those responsible for managing internal and external relationships
of the network are the ones who make all the decisions and manage the activities of the partnership.
The strength of the shared governance model is the inclusion and involvement of all partners in
decision-making, as well as the flexibility and responsiveness of the network to the needs of the
participants. However, the objectives and the needs of various stakeholders may conflict with the
goals of the network, so this model is difficult to maintain.

About the model of the "leading organization", some authors (e.g. Guinot & Chiva, 2019; Noda,
2022) sustained this typically occurs in vertical relationships, client-supplier, where there is a larger
and more powerful organization, which takes the lead role and a set of smaller and weaker firms. In
this structure the network members share some common objectives to interact with each other, while
maintaining individual goals.

The model of Network Administrative Organization (NAQO) arises as a consequence of the
inefficiency of the previous models. In this model, a separate administrative entity is created
specifically to manage the network and its activities, to coordinate and sustain the network.
Managing a network in this model tends to be more efficient, especially when compared to shared
governance, which can become extremely complex as the number of participants increases
(Roengtam et al., 2023; Sarafan et al., 2022). Comparing with the governance of a leading organization,
some authors (e.g. Pourcq et al., 2018; Whetsell et al., 2019; Yi et al., 2019) emphasize that NAO is
dedicated exclusively to network governance, while in that model an organization must be split
between its activities and the management of the network. In this structure, partner organizations
and groups can interact and work with each other, but the activities and key decisions are coordinated
by a separate entity.

From these three types of network governance hybrid forms can emerge. For example,
participants in a network with shared governance can institute a network administrative
organization to deal with specific aspects and activities, while maintaining shared governance to
remains a minimum level of involvement and participation of network actors in decisions. Provan
and Kenis (2008) also believe that some forms of governance may be transitional structures, modified
as the network develops.

3. Method

Aware that, neither the LARG approach nor the structuring of the supply network could be
easily measured by quantitative parameters, a qualitative approach based on a case study was
chosen. Data collection instruments were semi-structured interviews; documentary (secondary)
sources and questionnaire surveys. To conduct the research a mixed method was choose (deductive-
inductive - starting from the theory to the construction of empirical data collection instruments), after
which a conceptual model for application of the LARG approach to the chosen supply network was
constructed. This is an exploratory and descriptive study, supported by a case study method led in
five companies, which integrate a supply chain in the Portuguese automotive industry: the
automotive constructer and four first-line suppliers. It may result in a better understanding of
interorganizational processes between partners in a supply network. The construction of a conceptual
map was fundamental to outline the problem, based on the literature review.

4. Conceptual Map

A conceptual map represents, through a hierarchical diagram, relationships between concepts.
This tool was used, and a map was designed allowing to summarize, visualize and understand some
of the associations resulting from the “state of the art” literature review (Figure 1) based in the
research of Rolo et al. (2014). It was designed to capture supply chain dynamics and present the
relationships between concepts (P1, P2, P3 and P4). The hierarchies and conceptual groupings only
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seek to represent meaningful propositional relations between concepts, not related to operations
sequences of a flow diagram.
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Planning
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Figure 1. Conceptual Map.

Quality based on the LARG approach assumes that the supply network follows a lean, agile,
resilient and green orientation. From the literature review, preposition 1 (P1) - Supply Chain "LARG"
approach contributes positively to Supply Chain Performance, was corroborated by Carvalho et al.
(2010) and Carvalho et al. (2011), that revealed the way to understand how management
characteristics influence the design of performance measures. On these papers, the authors presented
the results of LARG approach on supply chain performance indicators related to the four listed
attributes (Flexibility, Costs, Quality and Service Level), and provided the following findings: the key
performance indicator “service level” is affected positively by the management characteristics
“replenishment frequency”, “capacity surplus” and “integration level” (however, it is affected
negatively by the “lead time”) on the other hand “lead time” reduction improves the “service level.

The key performance indicator “cost” is affected positively by the “capacity surplus”, “inventory
level”, “replenishment frequency” and “production lead time”. Interviewed CEOs of the studied
companies corroborates contribution to increase effectiveness and efficiency. During the interviews,
respondents enunciated some management practices for each of the LARG attributes and gave
concrete examples of real situations from which it can be concluded that, the implementation of Lean
practices can reduce costs, waste and consumption of energy and water are the practices where the
five companies more converge. Although the adoption of LARG management practices have been
justified by the respondents, with proven positive impacts in terms of economic and operational
performance, corroborating the results of Azevedo et al. (2011) and Carvalho et al. (2010), the
respondents do not all attribute the same importance to each of the attributes (proposition 2 - P2).

Thus, the survey results indicate that in the case of these companies, the implementation was
focused essentially on Lean practices (4.7), Agility (4.2) and not less on sustainability - Green (4.3), in
a Likert scale of 1 to 5. However, suppliers, although they include some practices in their daily life,
do it in a less intense way, clearly emphasizing lean practices (4.5) and the remaining attributes did
not score higher than 3.9.

In the conceptual map it is considered too that, LARG approach will influence the mission and
vision, because of its "strategic" nature; Usually defined at the level of each individual company, it is
proposed to define the mission and vision for the supply chain. This implies the definition of common
goals reflected in the supply chain strategic plan, which will desirably culminate with the planning
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of the network at strategic, tacit and operational level. It is suggested that a "management committee"
be set up to ensure the supply chain governance.

Proposition 3 (P3) states that: "The LARG paradigm should be implemented according to the
process approach”, in an allusion to the Supply Chain Operations Reference - SCOR Model that was
developed in 1996 by the Supply Chain Council. SCOR Model it is a management tool developed to
establish standard processes for the supply chain network at the level of the structure (decomposition
levels, management metrics and best practices evaluation), from the supplier of the supplier to the
customer of the customer. This tool enables the involved partners to solve, improve and communicate
management practices of the SC network, as well as describe the activities of the network, through
their decomposition into processes. This decomposition makes possible to study both, single and
complex chains, and to identify improvement opportunities in the information flow between
companies or industries in different sectors of activity, that integrate the same SC or collaborative
network. The result is a management model whose efficiency is based on continuous improvement
and integrated management of the supply network. According to SCOR, the supply chain
management processes associated with all phases of customer satisfaction are five: planning, supply,
production, delivery and return. The process approach suggests a horizontal structure as ideal,
whose characteristics are suited to operating a virtual network as a collaborative supply network and
whose requirements are based on the reduction of the supplier base.

Supply chain structure will be defined to allow process integration. This process integration will
allow data from different process and from different members os the supply chain and the
information from the multi-disciplinary to be crossed and coordinated. It is needed to understand
the commitments necessary to the integration of Lean, Agile, Resilient and Green SC paradigms, to
achieve a competitive and sustainable SC.

The influence of LARG approach in the supply chain structure can be perceived in terms of
partner’s choice. The decision: to make or to buy, defines outsourcing level. Working on a
collaborative network instead a regular supply chain, is not easy. It requires the commitment of top
management, confidence, resource sharing, information and communication technology sharing, and
the selection and reduction of the number of suppliers (it is not possible to work closely and
collaboratively with a huge number of suppliers). However, barriers and obstacles cannot be
overlooked, with the main barriers to cooperation in the supply network identified as: loss of
autonomy and intellectual property, dependency, opportunistic behaviour and mistrust that could
undermine the cooperative relationship like other conflicts. In order the supply network to work in
a virtual and sustainable way, it is necessary to integrate and coordinate activities and processes, only
possible using ICT to ensure the flow of information in a timely manner. Coordination plays a
fundamental role to mitigate uncertainty (Holweg et al. 2005; Wu & Raghupathi, 2015) with the help
of synchronizing information flows. A medium-to-long-term virtual network leads to an expanded
enterprise (EE), defined by Davis and Spekman, (2004, p. 20 apud Alguezaui & Filieri, 2014) as “the
entire set of collaborating companies both upstream and downstream, from raw materials to end-use
consumption, that work together to bring value to the marketplace”. The EE promotes collaboration
between manufacturers and suppliers following a win-win strategy. It is a flexible and adaptive
organisational model that contributes to a more efficient way to manage a supply network. Cross-
organizational teams emerge as the ideal format, joining elements from different companies.

5. LARG Supply Chain Strategy and Structure

After summarizing the main concepts in the conceptual map, it is necessary to identify which
network structure model best suits the implementation of the strategy based on the LARG paradigm.
It will be necessary to define SC goals; SC design; SC strategy; how to monitor; the performance
indicators and SC information flows, as shown in Figure 2.

The developed framework, presented on Figure 2, aims to increase effectiveness and efficiency
and has been constructed as a result of literature review and data collection.

Today, changes in supply chain management (SCM) are made to provide more flexible, and
responsive supply chains. Adaptive supply chains (ASCs) with heterogeneous structures and
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extensive application of Web services are expected to be more flexible and reactive, and capable of
rapid evolution and surviving competition. The main concern is related to how joint different
structures that coexist in supply chain management (e.g., functional, organizational, informative,
financial).

It should be emphasized that, one of the main supply chain features is the multiple structure
design and changeability of structures parameters related to different stages of the supply chain life
cycle. Over the last decade, some valuable approaches to supply chain strategic, tactical and
operational planning have been extensively developed (Christopher, 2016, Harrison et al., 2019).

The main application of the proposed framework is the adaptive planning of supply chain
characterized by LARG strategy approach, that better adapt to the uncertain environment, related to
market demand and competitive environment, increasingly demanding customers and the fast
evolution of technology that contributes to shorter product life cycle.

Supply chains planning is done by setting a composed of management strategic “LARG” goals
and defining measures for their achievement. LARG goals were related to cost reduction, service level
and environmental impact. Measures like reduction of emissions, waste reduction, agility, customer
satisfaction and cost reduction obtained by the application of lean practices, were used by the studied

I

(" Shared Flows
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Customer Requirements, - Collaborative SC Network E i - Lead Time; Inventory Cost;
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Figure 2. LARG Supply Chain Strategy and Planning Framework.

This tool enables to measure the goals calculating the Key Performance Indicators (KPI's)
allowing to monitor LARG approach application (e.g., lead time, inventory cost, customer satisfaction,
materials use and waste, order fulfilment rates, and other indicators that could be useful). Decisions
about supply chain structure design, strategy, and planning require a robust information systems
support, shared by the network partners. In this way, we propose to consider LARG paradigm
planning as an adaptive process that encapsulates the planning of the shared information, defining
the shared information system supported by web platform, joint Enterprise Resource Planning (ERP)
or Electronic Data Interchange (EDI), becoming a virtual network. A collaborative supply chain
network operating as a virtual network that could be considered as an Extended Enterprise (EE),
flexible and adaptable, is the suggested structure.

In the automotive sector, manufacturers recognize the need to work cooperatively with the
suppliers on the development of product and process and joint problem-solving and risk-sharing.
The reduction of product development costs and the acceleration of the process of bringing products
to the market present themselves as the main advantages (Alguezaui & Filieri, 2014; Paolucci et al.,
2021; Skerli¢, 2020; Sonar et al., 2022; Teplicka et al., 2023). Cooperation with suppliers should also
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include testing and validation, which can contribute to timely delivery and quality enhancement, and
to supplier assessment and development. In general terms, we can say that the managers of the 5
studied companies are in agreement with the proposed model and its application will be tested.

6. Final Considerations

A state-of-the-art literature review was performed to identify conceptual relations among
supply chain LARG approach, SC performance and the SC structure. The main objective was to
identify supply chain structure that allows to obtain flexibility and agility. LARG practices help to
improve functions like reducing uncertainty, quality improvement, cost minimisation which can
finally lead towards customer satisfaction which is the ultimate aim of any company or supply chain.
Based on the results observed in this study, it may be stated that supply chain network collaboration
was identified as an effective and efficient way to network members improve collective and own
performance. Collaborative management of the supply chain aims to maximize strategic sourcing
and the potential synergies between the members of the supply chain, assuming that each member
adopts Lean, Agile, Resilient and Green management practice, in line with the network strategy,
network performance will increase. To achieve sharing partnerships and effective collaborative
planning with key suppliers, sharing information is needed.

The studied supply chain used information systems, and common management tools, as SAP
and EDI, to share relevant information like production plans, for example. That is crucial when
companies work in a Lean approach, applying, for example, "just in time" (JIT) or, even more
demanding, in "just in sequence" (JIS). The framework application to the case study offered a good
perspective of usefulness and application but future research is needed to analyse the operations of
the supply chain as a collaborative network anchored in LARG paradigm.

Limitations and Future Research

Considering that this is an exploratory case study, it restricts inferences, thus making it
impossible to generalise the results, and so the conclusion drawn can only be applied to this specific
case and within the assumptions established in this study.

It was difficult to reconcile the four LARG attributes, which have been studied in groups of two,
e.g. Lean versus Green, Lean and Agile, and it is not always easy to operationalise the combination
of the four attributes simultaneously, as committing to one may result in sacrificing another.

A limitation identified in this study was the fact that only five companies that were part of the
car manufacturer's supply chain were analysed - the Focus Company and four of its first-tier
suppliers, located on the industrial estate - so including the remaining first-tier suppliers, as well as
the second-tier suppliers and distributors in the study, in order to carry out a broader investigation,
would make it possible to better characterise the supply chain, its integration/coordination, as well
as to better identify its advantages.

The creation of a set of key performance indicators (KPIs) to measure the performance of the
LARG supply network is a proposal for future research.

In future research, it is recommended the use of quantitative methods of investigation in order
to get an in-depth understanding of how the LARG attributes will increase supply chain efficiency
and effectiveness.

Other future research could include applying the conceptual model to other supply networks in
other sectors of activity, and other levels in the network (including suppliers). supply networks in
other sectors of activity, and other levels in the network (including 2nd line suppliers), in a
comparative analysis with the aim of suppliers), in a comparative analysis with the aim of verifying
the suitability of the model to different realities, sectors of activity, levels and forms of cooperation
between companies.

Another future research is exploring supply chain operations as collaborative networks
anchored in the LARG paradigm, leveraging emerging technologies such as blockchain, guided by
the research of Difrancesco et al. (2023) and Chen (2024). Blockchain technology has grown rapidly
in recent years and has shown transformative potential for supply chain management (Wang, Chen,


https://doi.org/10.20944/preprints202412.0541.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 6 December 2024 d0i:10.20944/preprints202412.0541.v1

Xiao, Su, Govindan & Skibniewski. 2023). By offering transparent, secure, and decentralized
information sharing capabilities, blockchain has the potential to address current inefficiencies in
supply chain operations, such as fragmented information and lack of trust among participants. While
the opportunity for blockchain applications is significant, knowledge about its concrete benefits
beyond cryptocurrencies remains limited and fragmented. To address this gap, future research
should incorporate blockchain technology to enhance supply chain collaboration, efficiency, and
resilience. A closed-loop value chain perspective can provide insights into the benefits of blockchain
across supply chain processes —from sourcing and production to final delivery and reverse logistics.
Furthermore, the use of quantitative research methods will allow for a more detailed analysis of how
LARG attributes, combined with blockchain, can further improve supply chain efficiency and
effectiveness. This approach will also help identify the managerial impacts, challenges, and
limitations of blockchain implementation. By integrating blockchain into the LARG framework,
supply chains can move toward a more innovative and adaptive future with improved coordination
and performance across the network.
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