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1) Introduction

In today's rapidly evolving digital era, managing product warranties has become an
increasingly complex challenge as traditional methods often rely on paper-based records and
centralized databases that are vulnerable to loss, forgery, and administrative errors. Consumers
frequently experience frustration when verifying the authenticity of their warranties, while
manufacturers struggle with inefficient tracking and management of warranty claims. The
manual processes not only lead to delays and miscommunications but also contribute to
mounting operational costs and diminished customer trust. As global commerce continues to
expand and digital transactions become the norm, the shortcomings of outdated warranty
systems become even more pronounced, underscoring the urgent need for a secure, transparent,
and automated solution. This report sets the stage for exploring such a solution that redefines
warranty management by addressing these critical challenges in a modern context. [1]
Blockchain technology offers a transformative alternative by leveraging a decentralized and
immutable ledger to secure warranty data, ensuring that once records are entered, they remain
tamper-proof and verifiable. By digitizing warranty records and utilizing smart contracts, the
entire process—from registration and verification to claim processing—can be streamlined,
significantly reducing fraudulent activities and administrative overhead. This innovative
approach not only enhances data integrity but also fosters trust among consumers,
manufacturers, and service providers by enabling real-time access to accurate and secure
information. Moreover, the inherent features of blockchain technology, such as transparency
and traceability, empower businesses to monitor warranty lifecycles more efficiently and
implement proactive measures to improve service quality and customer satisfaction. [2]
Looking ahead, the integration of blockchain into warranty management is poised to drive
significant advancements in digital commerce and after-sales services. This solution paves the
way for more dynamic business models that capitalize on automation and secure data exchange,
ultimately bridging the gap between traditional practices and the demands of a modern,
interconnected marketplace. As industries continue to embrace digital transformation, the
adoption of blockchain-based systems will likely become a standard for ensuring operational
excellence, reducing errors, and building resilient trust networks. The insights and strategies
discussed in this report not only illuminate the practical benefits of a blockchain warranty
verifier but also highlight its potential to revolutionize the broader landscape of warranty
management and customer service in the digital age. [3]
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2) Background

The current landscape of warranty management is fraught with challenges that make it a prime
candidate for digital transformation. Traditional systems rely heavily on paper-based records
and centralized databases, which lead to numerous issues such as data loss, inaccuracies, and
fraud. Manufacturers and service providers often struggle with fragmented information,
resulting in delayed processing, increased administrative costs, and a general lack of
transparency. These inefficiencies not only undermine customer trust but also inflate
operational expenses, making it difficult for businesses to maintain a competitive edge. As a
result, there is an urgent need to explore alternative solutions that address these weaknesses
while providing a more secure and efficient way to manage warranties. [1]

» Fragmented Data Storage: Warranty records are typically maintained in isolated,
centralized systems, making them vulnerable to data loss and unauthorized manipulation.

» Manual Processes: The reliance on human-driven data entry and physical documentation
leads to frequent errors and delays in record updating.

» Fraud and Forgery: The absence of automated verification creates opportunities for
fraudulent claims and counterfeit warranties.

« Inefficient Claims Processing: Slow, manual methods for verifying warranty claims result
in prolonged resolution times and higher administrative overhead.

» Customer Dissatisfaction: Difficulty in quickly validating warranty status often leaves
consumers frustrated, negatively impacting brand reputation.

« Limited Accountability: Centralized systems lack a transparent audit trail, making it
challenging to identify discrepancies or fraudulent activities.

In light of these challenges, our use case for a blockchain-based warranty verifier emerges as
a timely solution. By leveraging blockchain’s decentralized and immutable ledger, warranty
records can be securely stored and easily verified, drastically reducing the risks of fraud and
data tampering. This digital approach not only streamlines the registration and claims processes
but also builds an ecosystem of trust among manufacturers, service providers, and customers.
Moreover, the automated nature of smart contracts within the blockchain framework minimizes
human error and accelerates resolution times. Ultimately, this innovative solution aims to
address the critical shortcomings of current systems, paving the way for enhanced operational
efficiency and a more satisfying customer experience. [2]
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3) Blockchain Basics

3.1) Problem Statement:

Traditional systems face critical challenges such as centralized control, data tampering, and
inefficient processes that hinder effective warranty management. Blockchain addresses these
issues through its key concepts—decentralization, immutability, consensus, and smart
contracts—which together create a robust, transparent, and automated solution. [1]

3.2) Key Blockchain Concepts:

* Decentralization: Data is distributed across a network, eliminating single points of failure
and reducing dependency on a central authority.

 Immutability: Once recorded, data cannot be modified or deleted, ensuring permanent and
trustworthy records.

* Transparency: Every transaction is visible to authorized participants, fostering trust and
accountability.

* Consensus Mechanisms: Protocols such as Proof of Work or Proof of Stake validate
transactions across the network, ensuring data integrity.

» Smart Contracts: Self-executing contracts with predefined conditions automate processes
without the need for intermediaries.

3.3) Consensus Mechanisms:

* They enable network participants to agree on the validity of transactions.

* These mechanisms secure the blockchain by making unauthorized changes computationally
or economically unfeasible.

» In our use case, consensus ensures that every warranty record is verified by multiple parties,
preventing fraudulent modifications.

3.4) Smart Contracts:

* They automatically enforce the terms of an agreement once predefined conditions are met.
* In warranty management, smart contracts streamline the registration, verification, and claim
processing without manual intervention.

* This automation minimizes human errors and accelerates the overall workflow.

3.5) Security and Transparency:

* Cryptographic techniques secure the data, making it resistant to tampering and hacking.

* The blockchain ledger is accessible in real time, allowing all authorized users to audit
warranty records seamlessly.

* These features ensure that every transaction is accountable and traceable, building
confidence among stakeholders.

3.6) Application to Warranty Management:

By leveraging decentralized data storage, our blockchain solution stores warranty records
across the network, thereby reducing the risks associated with centralized databases. Once a
warranty is registered, it becomes a permanent, tamper-proof record that significantly
enhances data integrity. Additionally, automated verification and claims processing via smart
contracts streamline operations, reduce processing time, and minimize human errors. The
system further enhances transparency by providing real-time access to a verifiable history of
warranty transactions, thereby building trust among manufacturers, service providers, and
consumers. [2]
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4) Use Case Overview

4.1) Overview:

The blockchain-based warranty verifier is designed to address the critical shortcomings of
traditional warranty management systems by providing a secure, transparent, and efficient
platform for handling warranty data. This solution replaces paper-based records and centralized
databases with a decentralized ledger, ensuring data integrity and reducing the risk of fraud.
By automating warranty registration and verification, the system aims to streamline
administrative processes and enhance customer trust, offering a modern approach to managing
warranties. [1]

4.2) Components:

Warranty Registration Module: A user-friendly interface that enables manufacturers
to input and manage warranty data quickly and accurately.

Blockchain Ledger: A decentralized, immutable storage system where all warranty
records are securely maintained, ensuring that data remains tamper-proof.

Smart Contract Engine: Automated contracts that enforce warranty conditions,
validate data, and trigger necessary actions without manual intervention.

Verification Mechanism: Consensus-based processes that confirm the authenticity
and accuracy of warranty records, reducing the risk of errors and fraudulent claims.
Notification System: An integrated module that communicates status updates and
alerts to stakeholders in real time, ensuring transparency across the process.

4.3) Workflow:

Registration: The process begins when manufacturers or authorized service providers
input warranty details via the intuitive registration module.

Validation: Smart contracts automatically validate the entered information, ensuring
compliance with predefined warranty terms.

Recording: Once verified, the warranty data is permanently recorded on the blockchain
ledger, guaranteeing immutability and secure storage.

Claims Processing: When a warranty claim is initiated, the system automatically
checks the validity against the blockchain records, processes the claim through smart
contracts, and updates the status in real time.

Monitoring: The entire process is continuously monitored, with consensus
mechanisms ensuring that any updates or changes are transparently recorded and
auditable.

Visual Representation: For a comprehensive understanding, refer to Figure 4.1, which
presents a flowchart diagram detailing each step of the workflow, from warranty
registration to claim processing.

This detailed workflow ensures that every step—from registration to claims processing—is
optimized for security and efficiency, ultimately delivering a robust solution that addresses the
key challenges in traditional warranty management. [2]
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Figure 4.1 workflow of the warranty verification system
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5) Implementation

5.1) Smart Contract Code:

Below is a trimmed version of our Solidity smart contract, which outlines the core functions
of our blockchain-based warranty verifier:

// SPDX-LICENSE-IDENTIFIER: MIT
PRAGMA SOLIDITY ~0.8.0;

CONTRACT WARRANTYVERIFIER {
// STRUCTURE FOR STORING WARRANTY DETAILS
STRUCT WARRANTY {
ADDRESS OWNER;
STRING PRODUCTSERIAL;
UINT256 EXPIRYDATE;
BOOL VALID;

¥

MAPPING (UINT256 => WARRANTY) PUBLIC WARRANTIES;
UINT256 PUBLIC WARRANTYCOUNT;

/I REGISTERS A NEW WARRANTY
FUNCTION REGISTERWARRANTY(STRING MEMORY PRODUCTSERIAL, UINT256
WARRANTYPERIODINDAYS) PUBLIC {
/l CALCULATE EXPIRY DATE AND STORE WARRANTY DETAILS (DETAILED CODE OMITTED)
[l EMIT EVENT FOR SUCCESSFUL REGISTRATION

¥

I/ VERIFIES IF AWARRANTY IS STILL VALID
FUNCTION VERIFYWARRANTY (UINT256 WARRANTY D) PUBLIC VIEW RETURNS (BOOL) {
// RETURN TRUE IF THE WARRANTY IS VALID AND NOT EXPIRED (DETAILED CODE OMITTED)

/[ CLAIMS A WARRANTY IF IT IS VALID
FUNCTION CLAIMWARRANTY (UINT256 WARRANTYID) PUBLIC {

Il MARK THE WARRANTY AS CLAIMED TO PREVENT MULTIPLE CLAIMS (DETAILED CODE
OMITTED)

[l EMIT EVENT FOR WARRANTY CLAIM

¥

5.2) Functional Overview:
e Warranty Registration:
Authorized manufacturers or service providers use the registerWarranty function to
register warranty details on the blockchain. The system calculates the expiry date
using the provided warranty period and securely stores the warranty information in a
structured format. Detailed records such as product serial numbers and timestamps are
recorded, ensuring that each warranty is unique and traceable. An event is emitted
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upon successful registration, which not only serves as a confirmation but also logs the
transaction for future audits. This function forms the backbone of the system by
ensuring that every warranty entry is accurate, verifiable, and permanently stored.
Warranty Verification:

The verifyWarranty function allows any stakeholder to check the validity of a
warranty by comparing the current timestamp with the warranty’s expiry date. This
automated process removes the need for manual inspection, significantly reducing
errors and the time taken for verification. The function leverages blockchain's
inherent transparency, allowing for real-time checks that build trust among users. By
ensuring that warranty records are immutable and timestamped, this function
reinforces the integrity of the data stored on the blockchain.

Warranty Claiming:

The claimWarranty function empowers the warranty owner to initiate a claim when
required. Upon claiming, the smart contract verifies the authenticity and validity of
the warranty, ensuring that it has not expired and has not been claimed before. Once a
claim is approved, the warranty is marked as invalid to prevent duplicate claims,
thereby protecting the system against fraudulent activities. This automated process
reduces the administrative burden and speeds up claim resolution, ensuring that
customers receive timely support.

5.3) Integration:

A user-friendly web or mobile interface acts as the bridge between end users and the
blockchain. This interface leverages libraries like Web3.js or Ethers.js to communicate with
the smart contract, ensuring that every action—whether registration, verification, or
claiming—is transmitted securely to the blockchain network. Real-time data synchronization
is achieved, allowing users to receive instant updates on their warranty status. The interface
includes features like notifications and status dashboards, enhancing user experience and
ensuring that all warranty transactions are tracked transparently.

5.4) Security and Access Control:

Data Integrity:

The decentralized and immutable ledger of blockchain ensures that once a warranty is
recorded, it remains unaltered. Cryptographic hashing and distributed consensus
mechanisms secure every transaction, making the system highly resistant to
tampering.

Access Restrictions:

Role-based access control mechanisms ensure that only authorized entities, such as
manufacturers, can register warranties. Additional security layers, such as multi-
signature verification, can further restrict access to critical functions.

Auditability:

Every action on the smart contract emits an event that is permanently recorded on the
blockchain, creating a transparent audit trail. This audit trail enables stakeholders to
trace the history of any warranty record, fostering trust and accountability.

System Resilience:

The decentralized nature of blockchain minimizes single points of failure, ensuring
continuous availability of warranty data even if some nodes go offline. This
robustness is critical for maintaining continuous service and protecting against
potential cyber threats.
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5.5) Function Overview Table:

function description

registerWarranty Registers a new warranty by recording
product details and calculating expiry.

verifyWarranty Checks if a warranty is valid by comparing

the expiry date with the current time.
claimWarranty Processes a warranty claim and marks it as
used to prevent duplicate claims.

Table 5.1 functions used in the code
This comprehensive implementation framework demonstrates how our blockchain-based

warranty verifier leverages smart contracts to automate core processes, ensuring secure and
efficient warranty management while reducing fraud and administrative overhead.

Warranty Verifier Sequence Diagram

[ cContract [ E3 Blockchain ]

__ registerWarranty(productSerial,
warrantyPeriodinDays)

=
Store warranty details —=
= — Acknowledge storage - —
= Emit WarrantyRegistered event —
verifyWarranty(warrantyld) —=
valid warranty
- Return true —— — — —

invalid warranty

= — — — Return false —— — — —

claimWarranty(warrantyld) —=
—— Check warranty validity —

valid and unclaimed
= — — Valid warranty — — —

—— Update warranty status —>
< — Acknowledge update - —

= - Emit WarrantyClaimed event — —

invalid or expired

= — — Invalid warranty - — —

=< — — — Error message -— — — —

[ Contract [ B Blockchain ]

Figure 5.1 structure of code and connections
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6.) Benefits

6.1) list of benefits

1.

Enhanced Data Integrity:

Blockchain’s immutable ledger ensures that once a warranty record is stored, it cannot
be modified or tampered with, resulting in reliable and secure data for all
stakeholders.

Reduced Fraud:

By decentralizing the storage of warranty records, blockchain minimizes the risk of
counterfeit warranties and fraudulent claims, thereby protecting both manufacturers
and consumers.

Increased Transparency:

All warranty transactions are recorded on a public ledger that is accessible to
authorized parties. This transparency allows for real-time verification, boosting trust
among manufacturers, service providers, and customers.

Improved Efficiency:

The automation of processes through smart contracts streamlines the registration,
verification, and claims processing stages, significantly reducing administrative
delays and human errors.

Lower Operational Costs:

Automation and the elimination of intermediaries lead to reduced manual processing
and administrative overhead, ultimately lowering operational costs for businesses.
Faster Claims Resolution:

Smart contracts automatically handle the claim verification process, which shortens
the time between claim submission and resolution, ensuring prompt customer service.
Decentralization:

The distributed nature of blockchain eliminates single points of failure, enhancing the
overall resilience and reliability of the system, even in the event of localized issues.
Better Auditability:

Every transaction is permanently logged and traceable on the blockchain. This
provides a clear audit trail that is invaluable for compliance with regulatory
requirements and for resolving disputes.

Enhanced Customer Trust:

With transparent, secure, and efficient warranty management, customers gain
increased confidence in the authenticity of their warranties and the integrity of the
service, thereby bolstering brand reputation.

6.2) Industry Benefits Table:

\Industry Category HBenefit in that Industry

Consumer Ensures authenticity of product warranties and reduces counterfeit
Electronics claims, enhancing consumer confidence.

. Streamlines warranty claims and repairs, reducing downtime and
Automotive

improving service efficiency for vehicle owners.

Pharmaceuticals

Improves regulatory compliance and traceability of product safety,
ensuring that warranties meet strict quality standards.
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Industry Category |Benefit in that Industry

Accelerates service turnaround times and lowers administrative

Home Appliances ) . :
PP costs, enhancing overall customer satisfaction.

. Boosts customer satisfaction with transparent after-sales services
Retail s e
and efficient warranty verification processes.
Industrial Minimizes downtime by expediting warranty claims and repairs,
Equipment ensuring continued operational efficiency and reliability.

Enhances data security and compliance with regulatory standards,

Medical Devices ensuring the safety and reliability of critical equipment.

Provides robust tracking of warranty records, reducing fraud and

Telecommunications . . S0 . S
ensuring service continuity in a highly competitive market.

Table 6.1 benefits over different industries

10|

Page




7) Challenges:

The implementation of a blockchain-based warranty verifier comes with its own set of
challenges that need to be addressed for successful deployment. While blockchain offers
significant benefits, several hurdles remain that can impact system performance and adoption.

Technological Complexity:

Integrating blockchain with existing legacy systems can be technically
challenging. The underlying technology requires specialized knowledge for
development, deployment, and maintenance, which may limit rapid adoption.
Scalability Issues:

As the number of warranty transactions grows, the blockchain network might face
scalability issues. High transaction volumes can lead to delays and increased
processing times, impacting user experience.

Regulatory Compliance:

Navigating the regulatory landscape for blockchain applications is complex.
Different regions have varying laws regarding data privacy and security, making it
difficult to achieve universal compliance without significant customization.
User Adoption:

Convincing manufacturers, service providers, and customers to adopt a new,
blockchain-based system can be challenging. Resistance to change and the need
for user education may slow down the transition from traditional systems.

Cost Implications:

The initial costs associated with developing and deploying a blockchain solution
can be high. This includes expenses for infrastructure, security audits, and
continuous system updates.

Interoperability:

Ensuring that the blockchain system can communicate and integrate with other
existing technologies and different blockchain platforms is critical.
Interoperability challenges may require additional layers of development and
standardization.

Security Concerns:

Although blockchain is inherently secure, vulnerabilities in smart contracts or
coding errors can lead to potential security breaches. Rigorous testing and auditing
are necessary to mitigate these risks.

Environmental Impact:

Some blockchain networks consume significant amounts of energy, raising
concerns about their environmental footprint. Balancing energy efficiency with
security and decentralization remains a key challenge.

Data Privacy:

Storing sensitive warranty data on a public ledger can raise privacy concerns.
Implementing robust encryption and privacy-preserving techniques is crucial to
protect personal and proprietary information.

These challenges highlight the importance of careful planning, thorough testing, and ongoing
optimization to ensure the blockchain-based warranty verifier not only meets current needs but
is also scalable and compliant for future growth.

11|

Page




8) Conclusion:

8.1) Summary of Key Insights:

o The blockchain-based warranty verifier revolutionizes traditional warranty
management by shifting from paper-based, centralized systems to a
decentralized, secure ledger.

o Itautomates the entire warranty lifecycle—registration, verification, and claims
processing—thereby reducing manual errors and administrative delays.

o Enhanced data integrity and transparency are achieved through immutable
records and smart contract automation, building greater trust among
manufacturers, service providers, and customers.

o Overall, the system streamlines operations, reduces operational costs, and lays
a robust foundation for future digital transformation in warranty management.

8.2) Performance Analysis and Metrics:
o Data Integrity:
= Every warranty record is permanently stored on the blockchain, ensuring
that once recorded, data cannot be altered or deleted.
= This guarantees a high level of accuracy and reliability for all
stakeholders.
o Fraud Prevention:
= The decentralized nature and consensus mechanisms of blockchain
significantly reduce the possibility of counterfeit warranties and
fraudulent claims.
= Automated validation of each transaction minimizes the risk of
unauthorized modifications.
o Operational Efficiency:
= Automation through smart contracts streamlines warranty processes,
reducing processing times and lowering the administrative burden.
= Quick and accurate transactions lead to a more efficient service
experience.
o Transparency:
= Public audit trails and real-time data sharing ensure full visibility of all
transactions on the blockchain.
= This openness fosters accountability and builds confidence among users.
o Scalability:
= As transaction volumes increase, the need for scalable blockchain
infrastructure becomes apparent, highlighting areas for future
enhancement.

8.3) Analysis Table:

\Metric HObservation Hlmpact ]
Data Intearit Immutable ledger prevents any | [Ensures consistent,
9N limodification of stored data. trustworthy warranty records.
Decentralized consensus Reduces incidence of fraud
Fraud S . :
: minimizes tampering and and unauthorized
Prevention . e .
fraudulent claims. modifications.
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Metric |Observation [Impact
. Smart contracts automate N
Operational X Cuts processing time and
. processes, reducing manual SLY
Efficiency lowers administrative costs.
errors.
Transparenc Public, real-time audit trails are  ||[Enhances accountability and
P Y llavailable for verification. stakeholder trust.
- ngh_ transaction volumes may Points to opportunities for
Scalability require infrastructure .
future system improvements.
enhancements.

8.4) Impact Assessment and Future Opportunities:

o The system improves the reliability and security of warranty management
across industries such as automotive, consumer electronics, and
pharmaceuticals.

o It opens opportunities for integration with emerging technologies like 10T,
enabling real-time monitoring and predictive maintenance.

o Future advancements in blockchain scalability and energy efficiency will
enhance performance and broaden applicability.

o Continuous research and development will further refine user interfaces,
making the technology more accessible to a broader audience.

8.5) Addressing Limitations and Improvement Opportunities:

o Upgrading blockchain infrastructure is crucial to manage higher transaction
volumes and maintain system performance.

o Navigating regulatory challenges and ensuring data privacy require tailored,
region-specific solutions.

o Increased focus on user education and intuitive design is necessary to drive
widespread adoption among traditionally conservative industries.

o Enhancements in smart contract security and improved interoperability with
existing systems will mitigate potential vulnerabilities.

8.6) Final Reflections:

o The blockchain-based warranty verifier sets a new benchmark in digital
warranty management by offering a secure, efficient, and transparent solution.

o Its long-term benefits, including enhanced security, reduced fraud, and
improved operational efficiency, make it a transformative tool for modern
businesses.

o With ongoing innovation and strategic enhancements, the system is poised to
overcome current challenges and become an integral part of the digital
transformation in warranty management.

o Ultimately, this technology paves the way for a more reliable, customer-
centric industry, establishing a robust framework for future advancements.
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9) SDGs Addressed:

Our blockchain-based warranty verifier not only streamlines and secures warranty management
but also makes a meaningful contribution to global sustainability efforts. By eliminating paper-
based processes and centralizing data on an immutable blockchain, the system plays a crucial
role in modernizing industrial processes and reducing environmental waste. This integration
supports the development of resilient infrastructure and fosters innovation, while
simultaneously promoting responsible consumption and production practices. These efforts
align with specific United Nations Sustainable Development Goals (UNSDGS), particularly
SDG 9 and SDG 12. [1]

e Advancing Resilient Infrastructure & Innovation (SDG 9):

o Automation & Efficiency: Automates warranty management with smart
contracts, significantly reducing manual errors and streamlining operations.

o Data Security & Transparency: Enhances data security through
decentralized, tamper-proof records, building trust among stakeholders.

o Digital Transformation: Drives innovation by introducing cutting-edge
blockchain technology into traditional industries.

o Resource Optimization: Reduces fraud and administrative overhead, allowing
businesses to reallocate resources toward further technological advancement.
[2]

e Promoting Sustainable Production & Consumption (SDG 12):

o Waste Reduction: Eliminates the need for paper-based record keeping, thereby
decreasing waste and lowering the environmental footprint.

o Resource Efficiency: Streamlines processes to achieve Dbetter resource
management, reducing energy consumption and operational inefficiencies.

o Transparency & Accountability: Increases traceability throughout the
warranty lifecycle, supporting ethical business practices and sustainable product
management.

o Circular Economy: Contributes to a circular economy by maintaining accurate
warranty data over the long term, enhancing product longevity and promoting
the reuse of resources.

14 |

Page




10) References:

Nakamoto, S. (2008). Bitcoin: A Peer-to-Peer Electronic Cash System. Retrieved
from https://bitcoin.org/bitcoin.pdf

Ethereum Foundation. (n.d.). Solidity Documentation. Retrieved from
https://docs.soliditylang.ora/en/v0.8.0/

OpenZeppelin. (n.d.). OpenZeppelin Contracts. Retrieved from
https://docs.openzeppelin.com/contracts/

ConsenSys. (n.d.). Smart Contract Best Practices. Retrieved from
https://consensys.qgithub.io/smart-contract-best-practices/

Tapscott, D., & Tapscott, A. (2016). Blockchain Revolution: How the Technology
Behind Bitcoin Is Changing Money, Business, and the World. Portfolio.

Bashir, 1. (2018). Mastering Blockchain: Unlocking the World of
Cryptocurrencies, Smart Contracts, and Decentralized Applications. Packt
Publishing.

United Nations. (n.d.). Sustainable Development Goals. Retrieved from
https://sdgs.un.org/goals

Garcia, P. (2020). Leveraging Decentralized Ledgers for Warranty Lifecycle
Management. Journal of Distributed Systems and Technology, 3(2), 88-105.

Martinez, E. (2021). Warranty Integrity in the Digital Age: Blockchain as a
Trust Layer. In Proceedings of the International Workshop on Emerging
Blockchain Solutions (pp. 47-55).

15|

Page



https://bitcoin.org/bitcoin.pdf
https://docs.soliditylang.org/en/v0.8.0/
https://docs.openzeppelin.com/contracts/
https://consensys.github.io/smart-contract-best-practices/
https://sdgs.un.org/goals

11) Appendix :

Link:

https://drive.qgoogle.com/drive/folders/ICUEXIUSE3OKEYcHIHFOED5Ui-

ak3wWMO?usp=drive link
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