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Abstract—In today’s world, it is very important that all the
related supplies for operations are managed well, which is
specifically important in the LEAP functioning, based on the
project needs. This paper seeks to analyse the agility of
incorporating blockchain with VMI and strategic vendor
management to tackle related issues like inefficiency,
misunderstanding, and invisibility. Real-time tracking,
automation, and improvement on accountability foster efficient
project timelines and better project decisions due to
Blockchain's decentralised and immutable structure. Strategic
vendor management enhances these benefits by promoting
strong relationships, vendor goals and organisation objectives
and managing risks. The paper includes emerging issues in
blockchain technology including scalability, integration and
consumption of power, and their possible resolutions. Further
research avenues include examining the link of Al with
blockchain, energy-oriented approaches, and sectoral
perspectives to unfold the disruptive potential of blockchain in
supply chain and vendor ecosystems at their fullest.
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I. INTRODUCTION

Supply chain management is a highly dynamic and complex
process in the current integrated global economy involving
multiple players, countless just-in-time processes, and enormous
information assets [1][2]. The use of blockchain solutions that
imply decentralised, reliable, and transparent system
applications has become widely spread in industries that are
based on high levels of trust and data credibility [3]. Once used
only in the financial sphere, blockchain is already actively used
in  many industries: energy[4], government, loT[5][6],
healthcare[7][8], and SCM[9][10]. However, when combined
with systems such as Vendor-Managed Inventory (VMI), it has
enormous advantages in terms of visibility, security, and
information sharing with all the network members.[11][12] It
helps organisations like Law, Engineering, Accounting, and
Procurement (LEAP) where various stakeholders, including
suppliers and project managers, can share and receive clear and
verified information[13][14].

In the LEAP organisations, the networking of the different
actors implies coordination to achieve project objectives as well
as the alignment of the interests of the actors for the performance
improvement [15][16]. The initial engagement of stakeholders
also helps in aligning the goals of stakeholders where risk and
return have to be dealt with in a cooperative manner [17]. It also
promotes effective risk management within the project and
improves decision-making across various phases of a project.
Nevertheless, supervision deficiencies can result in coordination
failures, most apparent in large projects such as construction
projects where time and cost overruns can Trigger costly
implications[18][19]. It is notable here that the strategic vendor
management has a central role to manage the vendors’ ambition
with the project goals such that the quality of the product as well
as the service level do not suffer from extra time delays [20][21].

Vendor relationship management and supply chain systems
through VMI with integration of blockchain can transform the
way business is done. Due to the real-time exposure of inventory
records, demand data, and supply chain processes, blockchain
VMI systems can minimise costs, increase effectiveness, and
optimize the relationship between the vendor and the retailer.
Used in industries that involve project-based activities and
where time and cost are of the essence, the application of this
technology helps the stakeholders to monitor progress more
closely and thus enhance the timescales[22]. The combination of
blockchain and VMI alongside LEAP collaboration gives a
holistic approach towards strategic vendor management within
the project environment while deepening efficiency, reliability,
and productivity on behalf of all project stakeholders[23]. This
paper explores how blockchain-enabled LEAP collaboration,
combined with strategic vendor management, can optimise
project timelines and improve overall project outcomes.

A. Structure of the paper

The paper's structure is as follows: Section Il provides an
overview of strategic vendor management and its role in
optimising project timelines. Section Il explains how
blockchain improves LEAP collaboration, focusing on
components. Section [V delves into streamlining project
timelines with blockchain and vendor strategy. In section V, the
author discusses literature review and included other studies.
Lastly, section six provides a conclusion before discussing the
future direction of the study.
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Il. OVERVIEW OF STRATEGIC VENDOR MANAGEMENT AND
PROJECT TIMELINES

The management of the vendors and important timelines of
the projects are critical factors that would shape the business in
a competitive environment [24]. Vendor management
encompasses purchasing strategies such as the choice of
suppliers, contracting, procurement, and averting supply risks
for normal operations with an aspiration towards better
costs[25]. However, following project schedule guarantees
achievement of goals within the budget and scope hence leading
to high customer satisfaction, organizaonal image and
competitiveness in the market [26]. Combined, these create
efficiencies, minimise risk and allow businesses to capture
opportunities that pave the way towards sustainable growth [27].

A. Strategic Vendor Management

Strategic vendor management is a useful and sensible
approach to working with business partners to create proper
cooperation and results in line with an organisation’s strategic
plan [28]. It centres on developing effective partnerships with
vendors who create and provide value, encourage change, and
align their products with your company goals and needs. The key
strategies that can elevate vendor management to new heights
and ensure long-term success for CIOs are shown in Figure 1.
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Onboarding
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Fig. 1. Key strategy of vendor management[29]

1) Collaborate Closely with Stakeholders

This is important because by working with other
stakeholders one has to satisfy their needs and expectation hence
improving on the service delivery. For instance, usability may
for project managers, security for IT teams, and cost for the
finance teams [30]. Involving all the stakeholders from the
beginning helps identify a vendor that best fits the organisation’s
purpose and helps in implementing those changes.

2) Create Clear Strategies & Policies

Having goals set and documenting policies provide a
standard when it comes to dealing with vendors. These include
protocols for the selection, reporting, and measurement of
performance levels. The planning and training help meet
changes in business requirements, and proper appraisal
minimises drift.

3) Choose the Right Vendors

This paper calls for careful selection of the right vendor to
ease organizational success. These can be established as quality
requirements, reliability requirements, or cost requirements [31].
Proposals, references or site visits must be conducted for the
assessment of capabilities. Having selected the right partner,
specific objectives and goals should also be defined as the
partnership should contribute to achievement of the
organization’s strategic objectives[32].

4) Proactively Manage Relationships

Ensuring that operations go as planned creates efficiency;
identifying challenges and solving them before they arise is
efficient. The question here is that cooperation is fostered by
structured check-ins thus improving the quality of service, the
conditions under which it is delivered, and the objectives. This

prevents the occurrence of risks and handling of disruptive
incidents.

5) Establish Clear Communication Channels

Having clear lines of communication reduces confusion and
helps to fast-track issue resolution. Set standards of
communication which may include email communication, or
any provided vendor’s web interface, set schedules for updates
and share the communication plan with everyone involved. This
keeps information flowing at the right time, thus supporting a
good relationship with vendors.

6) Automate Vendor Onboarding

Vendor management which began with the on-boarding
process is made easier by automating the flow of submitting
information and the compliance tests. This helps in lessening
errors increasing the flow of onboarding and at the same time
giving real time information concerning the onboarding process.
Through automation, it is possible to have a strict compliance
and an organized process that triggers the admission of new
vendors into an organization.

7) Continuously Monitor Performance

Data collection focuses on aspects such as SLA, response
rates among other factors through performance control.
Successful implementation of a quality service delivery system
is the key to avoiding these problems and boost the standards of
service delivery. This make the vendor to be accountable and has
good relationship with the organisation.

B. Optimize Project Timelines and Their Steps

In the current dynamism that is characteristic of the business
environment, timing is central to the success of any project. It
makes work be done effectively and within time and also makes
sure that resources are rightly used to achieve project-set goals
[33]. It is for these reasons that one has to make sure that the
significance of project timeline is appreciated. Project
scheduling can be defined as the most important process in
relation to the necessary arrangement of different activities and
measures within a given project[34][35]. It demands information
about the client’s needs, goals of the project, and potential
limitations. Thus, efficient resource distribution and time
management are good predictors of project performance and
attaining targeted goals and objectives. Steps to Optimize Project
Timeline are:

o |dentify Potential Roadblocks: Again to avoid any
interruptions address issues such as limited resources,
divergent priorities or outside dependencies.

e Address Resource Constraints: Assess human resource
and other resources required in the development process
and ensure that you start organising early so that you may
not be let down later.

e Manage Conflicting Priorities: Have good
communication skills and be able to schedule properly in
organisations that may have dozens of projects, which
can cause a conflict of priorities.

e Plan for External Dependencies: There must be
identification of third party deliveries like vendors and
there must be contingency plan whereby in case of a
delay then what has to be done [36].

I1l. FUNDAMENTALS OF BLOCKCHAIN-ENABLED LEAP
COLLABORATION

Dramatic advances in technology have avalanched in brand-
new structures of organising collaboration within and among
industries. Particularly noteworthy is the Blockchain-Enabled
LEAP (Ledger-Enhanced Agile Process) Collaboration. This
concept enables trust, transparency and efficiency in
collaboration through the use of blockchain technology [37][38]
When organisations incorporate the blockchain within the LEAP
frameworks, they obtain enhanced scalability besides improved
integrity and decentralised decision-making. The LEAP
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framework also pays much attention to the flexibility of the
processes facilitated and the collaboration involved. Originally
conceived for software development, LEAP principles
emphasize cyclical refinement, change sensitiveness and team
autonomy[39]. Its integration with blockchain strengthens these
qualities by introducing.

Secure
Communication
Channels

Improved
Accountability

Fig. 2. Qualities of blockchain

e Secure Communication Channels: Preserving data that
has to be exchanged between the participants and making
it changed by unauthorised people impossible.

e Streamlined Workflows: Smart contracts automate
repetitive tasks, reducing manual intervention.

e Improved Accountability: Blockchain's transparency
ensures that all stakeholders are held responsible for their
actions.

A. Key Components of Blockchain-Enabled LEAP
Collaboration
The key components of blockchain-enabled LEAP

(Learning, Education, and Academic Processes) collaboration
can be broken down as follows shown in Figure 3:

Distributed
Ledger

Blockchain
Enabled
LEAP
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Contracts
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Interoperability VRS

Fig. 3. Key Components of Blockchain-Enabled LEAP Collaboration

e Distributed Ledger: A distributed ledger technology
known as blockchain is created when the blockchain is
spread out across all nodes in a network. To ensure the
highest level of redundancy and fault tolerance the
replica of the blockchain is maintained at all nodes.

e Smart Contracts: Smart contracts are other programs
that could run independently within the blockchain.
Smart contracts effectively eliminate the need for
middlemen to effect agreements hence enables the
implementation of a particular agreement in a trust-less
and a decentralised manner. These are developed using
programming languages specific to blockchain.

e Tokenization: The process of tokenisation entails
converting physical assets or rights into digital tokens
and then placing them on the blockchain. The process of
tokenisation makes it possible to represent value on the
blockchain and build DApps. Bitcoin and Ethereum'’s
Ether are two well-known examples of cryptocurrencies.

e Consensus Mechanisms: To ensure that all nodes are
working towards the same, agreed-upon state of the
blockchain, a consensus mechanism is used. This system
checks that every node in the network agrees that a
transaction is legitimate and adds it to the blockchain in
the correct sequence.

e Interoperability: The capacity for various blockchain
networks to converse and collaborate without any hitches
is known as interoperability. The expansion of
blockchain technology's possible uses and the
development of interoperability are two of the most
important factors in the ecosystem's overall health.

B. Implementation Challenges

The Kkey challenges associated with implementing
blockchain-enabled leap collaboration include scalability,
interoperability, security, regulatory barriers, high costs,

adoption  gaps, energy consumption, and privacy
concerns[40][41]. The paper describes their impacts, such as
inefficiencies, legal uncertainties, and trust issues, while
proposing mitigation strategies like adopting layer-2 solutions,
regulatory engagement, and privacy-preserving techniques. This
structured approach aids in addressing barriers to successful
blockchain integration and collaboration shown in Table I.

TABLE I. IMPLEMENTATION CHALLENGES AND MITIGATION STRATEGIES FOR BLOCKCHAIN-ENABLED LEAP COLLABORATION
Challenge Description Impact Mitigation
Scalability Blockchain networks face limitations in | Slower transaction times and reduced | Implement layer-2 solutions, such as
Issues handling large transaction volumes. efficiency as usage grows. sidechains or off-chain processing.
Interoperability | Varying protocols across blockchain | Limited integration with existing systems | Use standardisation frameworks and cross-
platforms hinder cross-platform | and collaboration across networks. chain technologies like Polkadot or Cosmos.
integration.
Security Vulnerabilities such as 51% attacks and | Potential breaches or financial losses | Conduct regular security audits, use robust
Concerns smart contract exploits. undermining system trust. encryption, and develop secure smart
contracts.
Regulatory Inconsistent and unclear regulations | Legal uncertainties hindering adoption | Engage with regulators and ensure compliance
Barriers across regions and industries. and collaboration. with regional laws and standards.
High Initial | Significant investment is required for | Limited adoption by smaller | Leverage consortium blockchains or cloud-
Costs infrastructure and skilled personnel. organisations due to financial constraints. | based BaaS solutions to lower upfront costs.
User Adoption | Resistance to new technology due to lack | Slow integration and reduced | Offer training programs, workshops, and user-
& Skill Gaps of understanding or expertise. effectiveness of collaboration. friendly interfaces.
Energy High energy requirements for consensus | Environmental concerns and increased | Transition to energy-efficient mechanisms like
Consumption mechanisms like Proof of Work (PoW). operational costs. Proof of Stake (PoS) or delegated PoS.
Data  Privacy | Blockchain’s transparency may conflict | Difficulty in meeting data protection | Incorporate privacy-preserving techniques like
Concerns with privacy requirements. regulations like GDPR. zero-knowledge proofs or permissioned
blockchains.
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IV. STREAMLINING TIMELINES WITH BLOCKCHAIN AND
VENDOR STRATEGY

Streamlining timelines in project management is crucial for
ensuring efficient execution and timely delivery of deliverables
across various industries[42]. The conventional approaches to
schedule management of a project project often come with
various problems as like as time slip, communication problems,
resource driven problems and problems in dealing with the
vendors [43]. These challenges are well handled by blockchain
technology since it is decentralised, transparent, and can also
track every transaction in real-time, helping implement smart
contracts to enhance workflow and engagement of multiple
players[44][45]v. There is no doubt that through deploying
blockchain into vendor management, accountability is boosted
besides achieving the intended goals of improving the time of
executing projects through reducing delay caused by some
vendors[46].

A. Blockchain for Improved Transparency and Traceability

Blockchain enhances transparency and traceability by using
a decentralised, immutable ledger to track every project step in
real-time. This ensures stakeholders access the same accurate
data, reducing miscommunication and bottlenecks caused by
outdated information[47]. Verifiable tracking aligns all parties,
contributing to more predictable timelines[48].

B. Smart Contracts for Automation and Efficiency

Smart contracts are computer programs that perform actions
pre-specified when specific criteria are met, for instance, making
payments or proceeding to project stages when a particular task
is accomplished [49]. This cuts on the cost of administration,
enhances quick processing of decisions, and compliance to time
lines. Smart contract-deployed performance indicators, or SLAS,
assist in tracking the performance of vendors, boosting project
performance.

C. Decentralization for Reduced Single Points of Failure

Blockchain decentralises data and its control and thus brings
less reliance on single entities, which causes many getaway from
point delays. As it is distributed in nature it provides better
protection against events such as cyberattacks or technical
malfunctions, helps in providing better disaster recovery and
continuity [50].

D. Collaborative Vendor Strategy

The application of blockchain in vendor collaboration
engenders trust because it makes all records of interaction
transparent and visible. This enhances means lyhoffosting,
efficient harmonisation and cooperation to ensure that meant
timelines are met. Vendor data such as historical performance
data and sales that are stored in the blockchain also improves
other areas of selection such as efficiency of operations [51].

E. Faster Payment and Settlements

Payments can now be made instantly and securely through
blockchain and there is no need to go through long financial
procedures. Its records are transparent hence cutting down on
instances of payment disputes and leads to faster resolution of
conflicts to allow for compliance with project schedules [52].

F. Supply Chain Optimization

Real-time tracking done through Blockchain allows for
efficient delivery of materials and helps avoid any hold-up in
production. Thus, its capacity to confirm product source
optimises inventory and minimises time to make a product
available, allow more efficient supply chain and project schedule
[53].

1)Benefits of Streamlining Timelines

The respective adjustments of timelines with technology
such as automation and blockchain have several derivative
benefits that are favourable for the result of a project. Efficiency
is gained due to less manual intervention and faster execution, as
assured real-time updates ensure. It minimises inefficiencies,

fraud, and disputes that become causes for excessive project
expenditure [54]. Furthermore, with real-time monitoring and
permanently recorded data, this is further enhanced through risk
management; such conditions can be detected early enough a
preparations to counter such occurrences are made[55]. Good
relationships between stakeholders are also facilitated because
streamlined processes ensure transparent operations and
automated contract enforcement that do away with ambiguity
and create trust. In addition, proper access to real-time and
immutable information is used to make effective decisions since
the information from stakeholders usually directly affects on-
time and timely project delivery.

e Efficiency Gains: Automation and real-time updates
reduce manual intervention and increase the speed of
execution.

e Cost Savings: Reducing inefficiencies, fraud, and
disputes leads to direct cost savings across the project
lifecycle.

e Risk Mitigation: Real-time monitoring and immutable
records allow for earlier identification of potential
delays, enabling proactive mitigation strategies.

o Improved Relationships: With transparent processes
and automated enforcement of contracts, relationships
between vendors and stakeholders improve, as there is
no ambiguity.

e Enhanced Decision-Making: Having access to real-
time, accurate, and immutable data allows for better
decision-making, improving the overall project delivery.

V. LITERATURE REVIEW

Discuss the important literature on blockchain technology's
use in SVM that has come before in this section.

This paper Lahjouji, Alami and Hlyal, (2021) examines the
contribution supply chain that uses a VMR-based blockchain
technology, resulting in a genuine, trustworthy, and transparent
environment. They propose a new model for managing the
relationships between the supplier, the worldwide alliance, and
the local humanitarian service provider using blockchain
technology and smart contracts in order to accomplish this goal.
They suggest a new VMR architecture tailored to the supply
chain for humanitarian aid. A working smart contract and a use-
case VMR application are shown [56].

This paper Bedin, Capretz and Mir, (2021) presents the
specifics of how permissioned blockchain networks may safely
support collaborative business models, resulting in fruitful
business partnerships. The article explains how permissioned
blockchain networks, a kind of blockchain that is more focused
on businesses, may be used in conjunction with cooperative
business models and an emphasis on business relationships to
create value. The study's claims are backed up by real-world
examples of firms using permissioned blockchains to strengthen
relationships with their partners. The use cases outline specific
business objectives and the ways in which corporations want to
achieve them via partnerships, all while making use of
blockchain technology [57].

This article Guggenberger, Schweizer and Urbach, (2020) is
to build a software prototype utilising Hyperledger Fabric and
conduct research based on design science to determine how and
to what degree blockchain might enable information exchange
for vendor controlled inventories. They were able to draw from
both theoretical frameworks and actual experiences thanks to our
close collaboration with a prominent German healthcare
technology company. They add to the existing body of supply
chain knowledge with our findings, which describe how
organisations use decentralised technology like blockchain to
promote information exchange, and which They call the
decentralised information hub model[58].
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In this paper, Omar et al., (2020) provide a smart contract-
based, blockchain-based method for reshaping VMI supply
chain processes. Our proposal is a general framework that may
automate procedures, information sharing, and comprehensive
algorithms that record interactions among supply chain players.
It uses Ethereum smart contracts and decentralised storage
systems. The Remix environment was used for developing and
testing the smart contract code. We detail the supply chain
participants' financial and safety-related expenditures. A
blockchain-based approach to VMI in supply chains offers a
practical, cost-effective, trustworthy, and transparent way for all
parties involved to communicate[22].

This research Angrian and Sahroni, (2019) create an
Android-based system for managing vendors and doing
electronic procurement. We are hoping that the built system may
make the procurement process more flexible and convenient
while also shortening the cycle time and making vendor
selection easier. The created system was validated against these

three criteria by data measurement and documentation review.
The study concludes by summarising the test results and drawing
the conclusion that the proposed e-procurement and vendor
management system achieves those criteria [59].

In Kolb et al., (2018) delivers a first demonstration of a
blockchain solution based on VMI that assesses its feasibility
and use. The only thing they've done so far is draw a functional
sequence diagram of the information flow that smart contracts
provide between VMI parties during transactions. However, no
blockchain-based solution that aims to create a fully functional
VMI solution from end to end has been found in the current
literature. While several articles have used the Ethereum
platform to construct smart contracts, none of them have
addressed the topic of how the contract's many parties agree on
price. So, the purpose of this article is to lay out a framework for
blockchain-based VMI operations that takes the whole picture
into account. The paper also discusses the cost and security
analysis incurred with the implementation of such a system [60].

TABLE II. SUMMARY OF THE RELATED WORK FOR THE PROJECT TIMELINES WITH STRATEGIC VENDOR MANAGEMENT AND BLOCKCHAIN
Author(s) and Objective/Focus Technology Key Contributions Limitations Future Work
Year /Platform Used /Gaps
Lahjo_UJl, Investlga_te VMR-ba§ed Blockchain and Smart VMR_ framework for Limited to donations; | Extend to  other
Alami, and | blockchain for the donation | Contracts donation supply .
- - . lacks broader | supply chains;
Hlyal (2021) supply chain. chains with smart aoolicabilit integrate Al analytics
contracts. PP Y- 9 '
Bedin, Capretz, | Examines permissioned | Permissioned Use of permissioned Focused on | Explore hybrid
and Mir (2021) | blockchain  networks  for | Blockchain P permissioned blockchain for
collaborative business models blogkcham . for networks; lacks | scalability and
' business alliances. L -
scalability. security.
Guggenberger, Analyses blockchain's role in | Hyperledger Fabric Decentralised hub | Limited to healthcare; | Apply hub model in
Schweizer, and | vendor-managed inventory model for VMI using | lacks industry | other sectors;
Urbach (2020) (VM) and information sharing. Hyperledger Fabric. generalisation. improve scalability.
Omar et al. | Proposes a blockchain-based | Ethereum Smart Develop Cross-
(2020) framework for VMI supply | Contracts Ethereum-based VMI Focused . on platform frameworks
. . . framework with | Ethereum; lacks .
chain operations. Decentralized Storage - - with advanced
cost/security analysis. | cross-platform study. storage
Angrian  and | Develops avendor management | Android Platform Android-based . Add blockchain for
- No blockchain  or i
Sahroni (2019) | and e-procurement  system vendor management multi-latform security; ensure
using Android. for procurement inte r&?tion multi-platform
efficiency. 9 ) support.
Kolb et al. | Evaluates  practicality = of | Ethereum Smart | Proof-of-concept for | Incomplete Create  full VMI
(2018) blockchain-based VMI using a | Contracts VMI using | implementation; . )
. - blockchain with
proof-of-concept. blockchain smart | lacks pricing I .
. pricing integration.
contracts. mechanisms.

VI. CoNCLUSION AND FUTURE WORK

Supply chain management is undergoing a sea change as a
result of blockchain technology, which is paving the way for
more trust, efficiency, and transparency in the international trade
system. Problems like data silos, exposure to fraud, and
ineffective conventional supply chains are things it aims to fix.
Some of the long-standing problems that blockchain technology
has the potential to solve include inventory optimisation, smart
contracts, and traceability. This review of the research has shown
the adoption of blockchain technology with Vendor-Managed
Inventory (VMI) systems and strategic vendor management
frameworks, especially for project-based organisations such as
LEAP (Law, Engineering, Accounting and Procurement) based
organisations. Applying blockchain creates transparency and
immutability that help to improve cooperation, decrease time to
complete projects, and control the work of participants.
Blockchain strategic vendor management includes proactive
communication, performance monitoring, and process
automation that enhance blockchain implementation and result
in increased project performance, timelines adherence and
overall risk reduction.

For future work, researchers have to attempt to address
scalability and Interoperability issues to support blockchain
integration in different platforms and larger systems. Studying
the interaction of Al and blockchain technology can improve the
prediction of VMI utilisation and optimise control and decision-
making. Besides, there is a place in addressing environmental
issues, for example, energy-efficient consensus algorithms — the
Proof of Stake (PoS). Hence, there is a need for sector-specific

case studies in different industries including healthcare and
construction industries. Lastly, understanding compliance,
privacy, and the need for proper design to ensure the adoption of
blockchain will be vital in the continued evolution of blockchain
to revolutionise supply chain and vendor relationships.
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