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ABSTRACT

Smart contracts have become a game-changing tool for improving supplier relationship management
(SRM) efficiency and transparency within the blockchain ecosystem. This study aims to understand
better how intelligent contracts facilitate supplier-buyer communication, increase accountability, and
streamline procurement procedures. The study's primary goals are to examine the advantages and
difficulties of smart contracts in supply chain management (SRM), explore how they affect supply chain
operations, and determine how these findings may affect industry standards and regulatory
frameworks. A review methodology based on secondary data amalgamates extant literature and
empirical research on smart contracts for supply chain management. Important discoveries show that
smart contracts promote efficiency and cooperation in SRM by automating contract execution,
improving transparency, and enabling trustless transactions. To fully utilize intelligent contracts in
SRM, however, obstacles, including regulatory ambiguity, scalability constraints, and interoperability
concerns, must be resolved. Implementing smart contracts in SRM will require clear regulatory
frameworks, the development of standards and interoperability, and funding for research and teaching.

Keywords: Smart Contracts, Blockchain Technology, Supply Chain Efficiency, Decentralized Contracts,

Contract Automation, Digital Transformation in Procurement, Trustless Transactions

INTRODUCTION

Effective management of supplier relationships is critical
to the success and sustainability of organizations across
various industries in today's increasingly digital and
linked world. Conventional supplier relationship
management (SRM) approaches frequently entail intricate
procedures, many intermediaries, and a need for more
transparency, resulting in inefficiencies, disagreements,
and higher expenses (Ande & Khair, 2019). However, due
to the development of smart contracts and blockchain
technology, supply chain transactions can now be more
efficient, transparent, and trustworthy, potentially
completely transforming supply chain management.

Initially unveiled as the foundational technology for
virtual currency, blockchain has developed into a
decentralized, unchangeable ledger system that logs
transactions over a computer network. Transparency,
immutability, security, and decentralization are among its
fundamental characteristics, which make it the perfect
framework for modernizing conventional business
procedures like SRM (Sandu et al., 2018). By using smart
contracts, which are self-executing contracts with the terms
of the agreement explicitly put into code, the negotiation
and execution of contracts between parties can be
automated and enforced without intermediaries.

For SRM, combining blockchain technology and smart
contract integration has various benefits. First off, it
automates contract execution, payments, and performance
monitoring, which reduces manual errors and
administrative costs while streamlining the procurement
process (Khair, 2018). In addition, it improves traceability
and transparency across the supply chain, allowing parties
involved to monitor the origin and flow of items in real-
time and reducing the danger of fake goods or unethical
behavior. Thirdly, smart contracts make trustless
transactions possible, lowering transaction costs and
processing times by eliminating the need for
intermediaries like banks or escrow services (Ande, 2018).

Businesses must practice efficient SRM to stay competitive
in today's fast-paced industry. Organizations can enhance
supplier relationships by utilizing blockchain technology
and smart contracts to create a safe and transparent
transaction environment, promote cooperation, and
stimulate innovation (Mahadasa et al., 2022). Additionally,
implementing blockchain-based SRM systems can result in
lower costs, better compliance, and a more substantial
reputation for the brand—all of which can support long-
term growth and sustainability.

Despite the apparent advantages of smart contracts for
SRM, there are still obstacles and restrictions. Since many
firms still manage their supply chains using traditional
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ERP (Enterprise Resource Planning) systems, integrating
legacy systems with blockchain networks is a significant
hurdle. Worries about interoperability, scalability, and
regulatory uncertainty also hamper widespread adoption.
To guarantee the security and dependability of the system,
thorough auditing, and testing are also necessary due to
the complexity of smart contract code and the possibility of
errors or vulnerabilities (Yerram & Varghese, 2018).

In this academic article, we investigate the possibilities of
smart contracts for effective supplier relationship
management on the blockchain. We look at the salient
characteristics and advantages of blockchain technology
and smart contracts for supply chain management (SRM),
evaluate practical applications and use cases, discuss
drawbacks and restrictions, and offer solutions to
overcome adoption hurdles. We aim to inspire future
developments in blockchain-enabled supply chain
management and add to this area's expanding body of
research by providing insights and recommendations.

STATEMENT OF THE PROBLEM

Within the context of supply chain management, efficient
supplier relationship management (SRM) is essential to
maintaining product quality, streamlining the flow of
goods and services, and cutting costs (Bhuiyan et al., 2022).
However, inefficiencies, a lack of transparency, and
problems with stakeholder confidence frequently afflict
traditional SRM methods. These difficulties show that
creative solutions are required to improve and expedite
SRM procedures. In this regard, intelligent contracts and
blockchain technology have surfaced as viable solutions to
these problems, revolutionizing how companies handle
supplier relationships.

Although supply chain management is becoming
increasingly interested in blockchain technology and smart
contracts, there is still a large vacuum in the literature
about how these technologies are used in supplier
relationship management. While several studies have
examined how blockchain technology might improve
supply chains' efficiency, traceability, and transparency,
only a few have explicitly examined how intelligent
contracts might be integrated to manage supplier
relationships. Therefore, empirical research and valuable
insights are required to effectively use smart contracts to
enhance SRM procedures, reduce risks, and promote value
creation for organizations (Mallipeddi et al., 2014).

This study aims to understand better how smart contracts
might improve supplier relationship management
efficiency in the context of blockchain technology. The
study specifically seeks to investigate the potential
advantages and difficulties of implementing smart
contracts for supply chain management (SRM), look at
real-world use cases and industry best practices of
intelligent contract-enabled SRM systems, assess the
influence of clever contracts on key performance indicators

like supplier collaboration, cost savings, and process
efficiency, and identify solutions and strategies for
overcoming adoption barriers.

This work has significant ramifications for academia and
business. It advances our theoretical knowledge of how
smart contracts and blockchain technology might improve
supplier relationship management procedures. It also
provides valuable insights for practitioners and
organizations,  offering  doable suggestions for
implementing innovative contract-enabled SRM systems
to boost productivity, openness, and supplier relationship
trust. Furthermore, the results could help shape laws and
regulations to support the ethical and responsible use of
blockchain technology in supply chain management by
educating decision-makers and regulatory authorities
about the advantages and disadvantages of its adoption.
This research aims to promote innovation and change in
supply chain management (SRM) techniques while
furthering our understanding of the subject (Goda, 2016).

This study seeks to expand knowledge in supply chain
management by investigating the potential of smart
contracts for effective supplier relationship management in
the blockchain. We want to offer insightful analysis and
valuable suggestions to stimulate innovation and practice
transformation in SRM by identifying the research gap,
clarifying the study's objectives, and emphasizing its
importance.

METHODOLOGY OF THE STUDY

In the context of blockchain technology, this study uses a
secondary data-based review approach to examine how
smart contracts can improve supplier relationship
management (SRM) efficiency. Secondary data sources
include peer-reviewed academic journals, novels, industry
reports, conference proceedings, and reliable internet sites.

To find pertinent material, the search technique uses
keywords like "smart contracts,”" "blockchain,” "supplier
relationship management,” "supply chain management,”
and related topics. Scholarly papers and articles are
accessed through databases like Google Scholar, IEEE
Xplore, PubMed, and ScienceDirect.

The screening process of articles is conducted based on
their pertinence to the study objectives. Special attention is
given to articles that address the utilization of smart
contracts in supply chain management, blockchain
technology, and associated subjects. Case studies and real-
world examples are also looked at to offer valuable insights
into the application and effects of innovative contract-
enabled SRM systems across various industries.

The review process entails compiling and evaluating
information from a few chosen sources to pinpoint
essential themes, trends, advantages, difficulties, and best
practices related to the application of smart contracts in
SRM. Emphasis is placed on empirical research, theoretical
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frameworks, and valuable suggestions that advance our
knowledge of innovative contract technology within SRM.

In addition, the process includes a critical assessment of the
literature to determine knowledge gaps, appraise the
benefits and drawbacks of previous studies, and suggest
future research possibilities. By synthesizing and analyzing
secondary data, this review article aims to provide a
thorough overview of current research on smart contracts
for effective supplier relationship management in the
blockchain. It also offers insights and recommendations for
policymakers, practitioners, and academics.

INTRODUCTION TO SMART CONTRACTS AND

BLOCKCHAIN

The potential of blockchain technology and smart contracts
to transform conventional business operations has recently
attracted considerable attention from various industries.
Smart contracts have become a viable option for businesses
looking for more transparent and effective ways to run
their operations. This is especially true in supplier
relationship management (SRM) (Wu & Tran, 2018).

Understanding Smart Contracts: A smart contract is a self-
executing digital contract with its terms encoded
into code. Deploying and carrying out these
contracts on a blockchain network makes trustless
transactions between parties possible, and
intermediaries remain. Smart contracts guarantee
that agreements are carried out as intended without
the chance of fraud or manipulation by
automatically enforcing the terms and conditions
stated inside the code. Smart contracts work on the
"if-then" logic principle, which states that particular
actions are triggered when specific criteria are met.
In a supply chain context, for instance, a smart
contract might automatically pay a provider when a
set of requirements, such as delivering goods or
services, is satisfied. Processes are streamlined, the
administrative burden is decreased, and the
possibility of disagreements or delays is reduced
thanks to automation (Liu et al., 2019).

Role of Blockchain Technology: Blockchain
technology provides the underlying infrastructure
that makes it possible to implement and carry out
intelligent contracts. A distributed ledger, or
blockchain, is a network of computers that securely
and irreversibly records transactions. To guarantee
the integrity and sequential order of the
transactions, every block in the chain has a
cryptographic hash of the block before it.
Blockchain technology is a good fit for intelligent
contract implementation since it has several
essential qualities (Yerram et al., 2019). First,
because it is decentralized, there is no longer a need
for a central body to supervise transactions, which
lowers the possibility of manipulation or

The

censorship. Second, a transparent and auditable
record of all interactions is provided by the
immutability of blockchain records, which
guarantee that once a transaction is recorded, it
cannot be changed or removed. Lastly, blockchain
networks'  cryptographic  security  features
guarantee data integrity and secrecy while guarding
against unwanted access (Ande et al., 2017).

Benefits of Smart Contracts and Blockchain for SRM:
There are many advantages to integrating
blockchain technology and smart contracts for
effective supplier relationship management. One of
the main benefits is that the procurement process is
streamlined, and less manual involvement is
required due to the automation of contract
execution and enforcement (Yerram, 2020).
Furthermore, intelligent contracts improve
traceability and transparency across the supply
chain by allowing stakeholders to monitor the flow
of commodities, confirm the origin of products, and
guarantee that agreements are being followed.
Furthermore, smart contracts enable trustless
transactions by eliminating the requirement for
intermediaries like banks or escrow services. This
lowers transaction costs, speeds up processing, and
improves transaction security. Furthermore, better,
more durable supplier relationships result from the
openness and immutability of blockchain data,

which  promote increased confidence and
cooperation between buyers and suppliers
(Surarapu et al., 2020).

Blockchain technology and smart contracts are

revolutionary approaches to effective supplier relationship
management. Smart contracts simplify procurement
procedures, lower costs, and lessen risks related to
conventional SRM techniques by automating contract
execution, improving transparency, and enabling trustless
transactions. The use of smart contracts is anticipated to
increase as companies become more aware of their
potential to transform supply chain operations, changing
supplier relationship management in the blockchain era
(Surarapu et al., 2020).

CHALLENGES IN TRADITIONAL SUPPLIER

RELATIONSHIP MANAGEMENT

Several obstacles frequently plague traditional supplier
relationship management (SRM) approaches, impeding
their ability to facilitate supply chain transactions
efficiently, transparently, and trust. These difficulties are
caused, among other things, by manual procedures, a need
for more transparency, and the need for intermediaries.
Businesses looking to maximize their SRM procedures and
use cutting-edge technologies like blockchain and
intelligent contracts must comprehend and solve these
issues.
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Complexity and Lengthy Processes: A significant obstacle
in conventional supply chain management is the
intricacy and duration of procurement procedures.
These procedures often result in delays and
inefficiencies  since  they involve several
stakeholders, copious documentation, and manual
approval workflows. For instance, back-and-forth
communication is frequently necessary during
contract negotiation and execution, which increases
lead times and the administrative load (Goda et al.,
2018).

Lack of Transparency: Because traditional SRM
procedures are frequently opaque, it is challenging
for stakeholders to monitor transaction status,
confirm product authenticity, and guarantee
contractual compliance. Without an auditable and
visible transaction record, firms may need help
recognizing and addressing problems like
disagreements, inconsistencies, or non-adherence to

predetermined conditions (Khezr et al., 2019).

Limited Trust and Collaboration: Traditional supplier-
buyer relationships may need more trust and
cooperation due to opaque SRM procedures.
Without transparency on each other's operations
and performance, parties could be reluctant to
establish long-term partnerships or work together
on projects that provide value for both sides. This
mistrust has the potential to stifle creativity, reduce
chances for cost reductions, and eventually erode
relationships with suppliers (Treiblmaier, 2018).

Dependency on Intermediaries: Conventional supply
chain management methods frequently depend on
intermediaries like banks, attorneys, or escrow
companies to streamline transactions and reduce
risks. These middlemen add expenses and
complications to the procurement process, even if
they help to guarantee the security and integrity of
transactions. Furthermore, relying on
intermediaries can lead to delays and bottlenecks,
especially ~when transnational transactions
involving several jurisdictions are involved (Yoo
& Won, 2018).

Vulnerability to Fraud and Counterfeiting: Traditional
supply chain management (SRM) 's susceptibility to
fraud and counterfeiting is a significant challenge,
especially in sectors with intricate and worldwide
supply chains. With solid systems in place to
confirm the legitimacy and provenance of products,
companies are protected from fraudulent activity,
unapproved substitutes, and counterfeit goods. In
addition to causing financial losses, these accidents
may harm a brand's reputation and undermine
customer confidence (Philipp et al., 2019).

Several obstacles prevent supply chain transactions from
being transparent, efficient, and trustworthy when using

traditional supplier relationship management techniques.
These issues, which range from drawn-out procurement
procedures to a lack of transparency and reliance on
intermediaries, highlight the necessity for creative
solutions to revolutionize SRM procedures. By utilizing
cutting-edge technologies like blockchain and smart
contracts, companies may overcome these obstacles and
seize fresh chances for process optimization, increased
transparency, and developing cooperative and
trustworthy supplier relationships. To fully utilize these
technologies, organizations must first recognize and
comprehend the problems with conventional SRM
procedures and take proactive measures to find solutions
(Surarapu & Mahadasa, 2017).

Table: Challenges and Opportunity of Traditional
Suppliers

Challenges Opportunities
Complexity e Streamlining processes through

automation with smart contracts.
Processes ¢ Reducing administrative overhead
and lead times.

and Lengthy

Lack of | e Enhancing transparency through

Transparency blockchain-based record-keeping.

e Providing stakeholders with real-
time visibility into transactions.

Limited Trust | e Fostering trust through automated,
and tamper-proof intelligent contracts.

Collaboration | e Strengthening collaboration by
eliminating the need for

intermediaries.
Dependency e Removing intermediaries through
on peer-to-peer transactions with

Intermediaries smart contracts.

e Reducing transaction costs and
delays associated with
intermediaries.

Vulnerability o Mitigating risks through
to Fraud and transparent, traceable supply chain

transactions.
e Enhancing product authenticity
and provenance verification.

Counterfeiting

This table compares traditional supplier relationship
management obstacles to bright contract prospects for
blockchain. Smart contracts automate procedures, increase
transparency, build trust, eliminate intermediaries, and
reduce supply chain fraud and counterfeiting concerns.

RoOLE oF SMART CONTRACTS IN ENHANCING SM

Smart contracts are a vital component in the revolution of
supplier relationship management, or SRM, by
introducing automation, transparency, and trust into
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conventional procurement processes. Smart contracts,
which use blockchain technology, simplify the execution of
contracts, guarantee compliance, and promote smooth
interactions between suppliers and customers. The main
methods that smart contracts use to improve supply chain
management (SRM) and boost operational efficiency are
examined in this chapter.

Automation of Contract Execution: Contractual agreements
are executed automatically through smart contracts,
which encode terms and conditions into self-
executing code. The intelligent contract self-executes,
disbursing payments or starting further operations
automatically upon fulfilling predetermined
conditions, including the supply of products or
services. By eliminating the need for manual
involvement, this automation lowers administrative
costs and reduces the possibility of mistakes or delays
in contract fulfillment (Surarapu, 2016).

Streamlining Procurement Processes: Smart contracts
simplify the procurement process from sourcing
and negotiation to payment and performance
monitoring by automating contract execution and
enforcement. They can, for instance, make it easier
to issue purchase orders, track product delivery,
confirm receipt, and automatically release funds
when a transaction is completed. Process
simplification lowers lead times, quickens
transaction times, and boosts SRM's general
efficiency (Chartier-Rueg & Zweifel, 2017).

Enhancing Transparency and Traceability: Smart contracts
implemented on blockchain networks make a visible
and unchangeable record of transactions possible,
giving stakeholders real-time access to information
about a contract's whole lifecycle. This transparency
improves insight into supply chain activities by
enabling buyers and suppliers to track the progress
of transactions, confirm the provenance of products,
and guarantee that contractual commitments are
being fulfilled. Smart contracts provide traceability,
which reduces the danger of unethical practices,
unapproved substitutes, and counterfeit goods
(Yerram et al., 2021).

Facilitating Trustless Transactions: One of the main
benefits of smart contracts is their capacity to enable
trustless transactions between parties. Smart
contracts lower transaction costs and the possibility
of fraud or manipulation by eliminating the need for
intermediaries like banks or escrow services and
functioning on decentralized blockchain networks.
Peer-to-peer transactions can be undertaken with
trust by parties, as they are aware that their
contracts will be automatically enforced and no
third party will be involved (Mahadasa et al., 2019).

Enabling Self-Executing Escrow Mechanisms: The
implementation  of  self-executing  escrow

mechanisms—in which money is kept in escrow
until specific criteria are satisfied—is made possible
by smart contracts. For instance, in a procurement
scenario, money might be transferred into a smart
contract's escrow account and then released to the
supplier after the goods are successfully delivered
and verified. The risk of non-payment or non-
delivery is decreased thanks to this escrow system,
which offers security and assurance to both parties
(Sheel & Nath, 2019).

Integrating intelligent contracts into conventional
procurement processes is vital for improving supplier
relationship management since they provide automation,
transparency, and confidence. Smart contracts promote
efficiency and effectiveness in supply chain management
(SRM) by automating contract execution, optimizing
procurement procedures, improving transparency and
traceability, enabling trustless transactions, and enabling
self-executing escrow mechanisms. The use of smart
contracts is anticipated to increase as companies become
more aware of their potential to transform supply chain
operations, changing the course of supply chain
management in the blockchain era (Da-Yin & Wang, 2018).

IMPLEMENTATION ~ STRATEGIES ~ AND  BEST
PRACTICES

Effective supplier relationship management (SRM)
through intelligent contracts necessitates thorough

preparation, thoughtful strategy, and adherence to best
practices. Businesses must overcome several obstacles to
properly incorporate smart contracts into their SRM
procedures, from choosing the best blockchain platform to
specifying the conditions of the contracts and guaranteeing
compliance. ~ This  chapter = examines  essential
implementation techniques and best practices to maximize
the adoption and utilization of smart contracts in SRM.

Selecting the Appropriate Blockchain Platform: Choosing
the right blockchain platform is the first step in
implementing intelligent contracts for SRM.
Scalability, security, interoperability, and the
particular needs of the SRM process are all critical
factors to consider. Although they may not be as
scalable as private blockchains, public blockchains
like Ethereum and Hyperledger Fabric provide
transparency and decentralization. More control and
privacy are possible with private or consortium
blockchains, but they might also need more complex
infrastructure and governance (Mahadasa, 2016).

Defining Contract Terms and Conditions: Smart contracts
must have precise and explicit terms and conditions
to be implemented successfully. Businesses must
adequately outline contract details, such as
payment terms, delivery dates, performance
indicators, and dispute resolution procedures.
These clauses should be included in executable code
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by smart contracts so that predetermined criteria
automatically enforce contracts.

Establishing Data Standards and Interoperability: Data
standardization and interoperability are essential for
smart contracts to integrate seamlessly with current
SRM systems. Establishing data standards will help
businesses ensure that contract terms, product specs,
and transaction records are encoded consistently
across various blockchain platforms and legacy
systems. Supply chain transactions can be made
more efficient and frictionless using interoperable
smart contracts, facilitating smooth data interchange
and participant interoperability (Ravindran, 2019).

Integrating Smart Contracts with ERP Systems:
Simplifying ~ procurement  procedures  and
guaranteeing data consistency requires integrating
intelligent contracts with current enterprise resource
planning (ERP) platforms. Companies should
provide integration frameworks and APIs to link
ERP systems and smart contracts, allowing smooth
data synchronization and interchange. Integration
with ERP systems increases data accuracy, promotes
real-time decision-making, and provides insight into
supply chain processes (Tuli et al., 2018).

Implementing Security and Compliance Measures:
Security and compliance must be ensured when
using intelligent contracts for SRM. To prevent

factor authentication, and cryptographic hashing.
Moreover, minimizing the legal and regulatory
risks of implementing intelligent contracts requires
adherence to regulations such as data privacy
legislation and industry norms (Surarapu, 2017).

Continuous Monitoring and Evaluation: Assessing the
efficacy and performance of smart contracts in SRM
requires ongoing observation and analysis. To
quantify the effects of smart contracts on
procurement procedures, such as cost savings,
process efficiency, and supplier collaboration,
businesses need to set up measurements and key
performance indicators (KPIs). Companies can find
areas for improvement and gradually improve
smart contract implementation by conducting
regular audits and evaluations.

Implementing intelligent contracts for effective supplier
relationship management requires meticulous
preparation, strategic thinking, and adherence to best
practices. Businesses can maximize the deployment and
utilization of smart contracts in SRM by choosing the right
blockchain platform, clearly defining contract terms,
establishing data standards and interoperability,
integrating with ERP systems, putting security and
compliance measures in place, and regularly monitoring
and assessing performance. Intelligent contracts are
anticipated to be crucial in redefining supplier relationship

. . . management as companies continue to embrace
unwanted access or manipulation of sensitive data, . - .
. blockchain technology and digital transformation
businesses should safeguard smart contract codes
. ) ) . . (Mahadasa & Surarapu, 2016).
with robust security methods like encryption, multi-
Table 2: Implementation Strategies Merit and Demerit
Implementation Strategies Merits Demerits
Selecting the Appropriate | Provides scalability and security options | Requires  expertise ~ in  blockchain

Blockchain Platform

tailored to the organization's needs.

technology for effective decision-making.

Defining Contract Terms | Facilitates automated

and Conditions

execution of
contracts based on predefined conditions.

Requires a thorough understanding of
legal and business requirements.

with ERP Systems

Establishing Data | Supports interoperability between | Requires coordination and collaboration
Standards and | different blockchain platforms and | among stakeholders to establish common
Interoperability ecosystems. data standards.

Integrating Smart Contracts | Enhances  visibility and real-time | Requires investment in IT infrastructure

monitoring of supply chain transactions.

and integration capabilities.

Implementing Security and | Enhances
Compliance Measures

smart contract code.

protection
unauthorized access and tampering with

against | Potential challenges in maintaining
compliance with evolving regulatory
frameworks.

This table compares the pros and cons of each intelligent
contract deployment technique for blockchain-based
supplier relationship management. These tactics improve
SRM transparency, efficiency, and trust but also present
obstacles businesses must overcome to succeed.

FUTURE DIRECTIONS AND IMPLICATIONS FOR SM

The future of supplier relationship management (SRM)
contains exciting potential and consequences for
organizations across industries as smart contracts and
blockchain technologies continue to evolve. This chapter
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examines possible future paths and the broader effects of
smart contracts on supply chain management (SRM),
covering new developments, difficulties, and possibilities.

Adoption of Interoperable Smart Contracts: The use of
interoperable intelligent contracts, which can easily
communicate across various blockchain ecosystems
and platforms, is one of the potential paths for
intelligent contracts in SRM. More adaptability,
scalability, and connectivity in SRM procedures are
made possible by interoperability, enabling
companies to use the advantages of several
blockchain networks without compromising data
security and integrity (Pop et al., 2018).

Integration of Al and IoT Technologies: The potential for
augmenting SRM capabilities through integrating
the Internet of Things (IoT) and artificial intelligence
(AI) technology with smart contracts is enormous.
Large volumes of data produced by Internet of
Things (IoT) devices can be analyzed by Al
algorithms, allowing for demand forecasting,
dynamic pricing, and predictive analytics. Then,
intelligent contracts may automatically conduct
transactions using Al-derived insights, streamlining
the procurement process and enhancing supply
chain effectiveness (Mahadasa, 2017).

Evolution of Decentralized Autonomous Organizations
(DAOs): The advent of intelligent contract-driven
decentralized autonomous organizations (DAOs)
opens new avenues for cooperative governance and
decision-making in SRM. Using smart contracts
containing preset rules, DAOs allow stakeholders to
vote on proposals, engage in decision-making
processes, and transfer resources. By encouraging
openness, confidence, and cooperation among
participants, this decentralized strategy opens the
door for creative SRM models (Litke et al., 2019).

Addressing Scalability and Performance Challenges: For
intelligent contracts to be widely used in SRM,
scalability and performance are still significant
obstacles, especially in high-volume transaction
situations. Upcoming research and development
endeavors will resolve these obstacles via
breakthroughs in blockchain technology, scalability
solutions, and optimization strategies. Sidechains
and off-chain protocols are examples of Layer 2
scaling technologies that present viable ways to
increase transaction throughput and decrease
latency (Mallipeddi & Goda, 2018).

Regulatory and Legal Considerations: As intelligent
contracts are incorporated into business operations,
legal and regulatory issues will become more
focused. To maintain compliance and safeguard
stakeholders' interests, regulatory frameworks
about smart contracts, digital assets, and data
privacy will develop over time (Khair et al., 2019).

Companies must negotiate regulatory mazes and
ensure innovative contract implementations meet
relevant legal requirements.

Impact on Supplier Relationships and Collaboration:
Supplier relationships and cooperation are
predicted to impact intelligent contracts, which
signifies innovative agreements significantly. Smart
contracts build stronger, more durable supplier
relationships by promoting transactional openness,
trust, and justice (Yerram, 2021). Furthermore,
quicker decision-making and increased agility are
made possible by automated contract execution and
streamlined procurement procedures, which
encourage cooperation and innovation between
suppliers and buyers.

Smart contracts for effective supplier relationship
management have the potential to revolutionize supply
chain operations and change conventional procurement
methods in the future. The future of SRM will be
determined by developments in blockchain technology
and innovative contract capabilities, from accepting
interoperable intelligent contracts and integrating with Al
and IoT technologies to emerging decentralized
governance models and tackling scalability concerns
(Khair et al., 2020). Companies that take advantage of these
new developments and proactively adjust to changing
technology and regulatory environments will be in a solid
position to profit from the opportunities that intelligent
contracts in SRM bring (Mahadasa et al., 2020).

MAJOR FINDINGS

Several important conclusions are drawn from the
investigation of intelligent contracts for effective supplier
relationship management (SRM) in the blockchain, which
throws light on the revolutionary potential of this
technology and its commercial implications:

Automation Enhances Efficiency: Implementing smart
contracts lowers administrative overhead, expedites
procurement procedures, and automates contract
execution. By encoding contract conditions into self-
executing code and utilizing blockchain technology,
businesses may boost transaction speeds, optimize
resource allocation, and eliminate manual
intervention (Mallipeddi et al., 2017).

Transparency and Traceability Improve Accountability:
Smart contracts implemented on blockchain
networks improve traceability and transparency
across the supply chain by giving stakeholders
access to an unchangeable and visible record of
transactions. Accountability is increased by this
transparency, which helps buyers and suppliers
monitor the flow of commodities, confirm the
products' origin, and ensure that agreements are
followed (Surarapu et al., 2018).
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Trustless Transactions Foster Collaboration: Intelligent
contracts do not require intermediaries and offer a
transparent and safe business platform, enabling
trustless transactions. This fosters increased trust
and cooperation between buyers and suppliers,
strengthening and fortifying supplier relationships
and creating opportunities for innovation and value
creation.

Interoperability Drives Connectivity: Interoperable smart

contract  adoption  allows  for  smooth
communication between various blockchain
ecosystems and platforms. This promotes

connectivity, scalability, and flexibility in SRM
procedures, enabling companies to make use of the
advantages of several blockchain networks without
compromising the confidentiality and integrity of
their data (Wang et al., 2019).

Regulatory Compliance and Legal Considerations are
Vital: Legal and regulatory compliance issues
become more critical as intelligent contracts are
included in SRM procedures. Enterprises must
navigate dynamic regulatory environments that
oversee digital assets, smart contracts, and data
privacy to maintain compliance and safeguard
stakeholders' interests (Varghese & Bhuiyan, 2020).

Scalability and Performance Remain Challenges: The
broad use of smart contracts in SRM is still
hampered by issues with scalability and
performance, especially in settings with high
transaction volumes. Continued research and
development are needed to overcome these
obstacles to improve transaction throughput, apply
layer two scaling solutions, and optimize
blockchain protocols (Joon-Seok, 2019).

Future Trends Shape the Landscape: The future of smart
contracts for SRM will be shaped by new
developments, including the fusion of artificial
intelligence (AI) and Internet of Things (IoT)

technology, the emergence of decentralized
autonomous organizations (DAOs), and
improvements  in  regulatory  frameworks.

Companies that adopt these patterns and adjust to
changing technology and regulatory environments
will be in an excellent position to take advantage of
the opportunities that intelligent contracts in SRM
bring (Mandapuram et al., 2019).

The results demonstrate how smart contracts can
revolutionize effective supplier relationship management
on the blockchain. For companies looking to enhance their
supply chain management procedures, smart contracts
provide a host of advantages, from increasing productivity
and accountability to building trust and teamwork.
However, issues like performance, scalability, and
regulatory compliance must be resolved to utilize smart
contracts in SRM fully. Businesses can seize new

possibilities and spur innovation in supply chain
operations by embracing emerging trends and proactively
adjusting to changing regulatory and technology
landscapes (Rejeb et al., 2019).

LIMITATIONS AND POLICY IMPLICATIONS

Smart contracts have great potential for blockchain
supplier relationship management (SRM), but they have
limits and policy implications:

o Regulatory Uncertainty: The changing regulatory
landscape for intelligent contracts and blockchain
technology  makes adoption  difficult for
corporations. Regulations on digital assets, data
protection, and intelligent contract enforcement
may slow adoption and require firms to navigate
complex legal frameworks.

o Scalability and Performance Challenges: Smart
contracts in SRM have considerable hurdles in high-
volume transaction situations. Optimization, layer
two  scaling, and consensus mechanism
improvements are needed to facilitate large-scale
intelligent contract deployment on blockchain
networks.

o Interoperability Issues: Interoperability between
blockchain platforms and ecosystems is essential for
SRM smart contract success. Interoperability
involves standardization, industry stakeholder
participation, and technological advances to provide
seamless system interaction.

o Security and Privacy Concerns: Policy issues arise
from security and privacy problems in intelligent
contracts and blockchains. Businesses must use
strong security measures to safeguard intelligent
contract codes and sensitive data. Regulatory
frameworks must also manage data protection and
assure legal compliance.

Policy Implications:

o Regulatory Frameworks: Smart contracts, digital
assets, and blockchain technology need clear,
comprehensive regulations from policymakers.
Legal certainty, stakeholder protection, and
innovation should be achieved while addressing
data privacy, security, and consumer protection
issues.

o Standards and Interoperability: Standardization
and interoperability are necessary for blockchain
platforms and smart contract integration. To
improve SRM  connection and scalability,
policymakers should foster industry collaboration,

the creation of technical standards, and
interoperability.
o Education and Awareness: Legislators should fund

education on smart contracts and blockchain
technology to educate enterprises, legislators, and
the public. Policymakers can boost smart contract

Page 126

American Journal of Trade and Policy e Vol 3 e Issue 3/2027



Review Article

ISSN 2313-4747 (Print); ISSN 2313-47a3 (Online)

usage and economic growth by encouraging digital
literacy and creativity.

o Research and Development Funding: Technical
problems, blockchain technology, and SRM process
innovation require research and development
investment. Policymakers should fund research,
pilot projects, and collaboration to improve SRM's
innovative contract scalability, security, and
usability.

Smart contracts can improve blockchain SRM, but
governments must overcome regulatory uncertainty,
scalability, and interoperability issues to maximize their
potential. Policymakers can enable businesses to use smart
contracts and innovate SRM processes by creating clear
regulatory frameworks, promoting standards and
interoperability, investing in education and Awareness,
and funding research and development.

CONCLUSION

To sum up, smart contracts offer a revolutionary approach
to effective supplier relationship management (SRM) in the
context of blockchain technology. Smart contracts promote
efficiency, accountability, and cooperation between buyers
and suppliers by automating contract execution,
improving transparency, and cultivating trust in supply
chain transactions. However, to fully utilize intelligent
contracts in SRM, several issues and policy consequences
need to be resolved.

The study's conclusions show that intelligent contracts
provide several significant advantages for supply chain
management, including increased confidence, efficiency,
and transparency. Automation makes procurement
procedures more efficient, and openness and traceability
reduce risks and strengthen accountability. Furthermore,
trustless transactions encourage cooperation and
creativity, which helps companies create value.

Despite these advantages, obstacles, including unclear
regulations, scalability problems, and interoperability
issues, prevent widespread implementation. To encourage
intelligent contracts in SRM, policymakers should create
transparent legal frameworks, support standards and
interoperability, and invest in research and teaching.

Regarding innovation and change, intelligent contracts for
SRM have a bright future. New trends like the fusion of IoT
and AI technology, the development of decentralized
governance models, and improvements in regulatory
frameworks will shape the future of SRM. Companies that
adapt to these developments and successfully negotiate
regulatory challenges will be able to take advantage of the
blockchain era's bright contract prospects.

In conclusion, smart contracts provide a paradigm shift in
the way companies handle their interactions with
suppliers, promoting supply chain transactions that are
transparent, efficient, and trustworthy. Businesses and

legislators may fully utilize smart contracts to transform
SRM procedures and encourage sustainable growth in the
digital era by resolving obstacles and policy ramifications.
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