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Abstract

A "Skill Verification System Using Blockchain” leverages the
decentralized, immutable nature of blockchain technology to create
a reliable and transparent method for verifying skills and
credentials. Traditional skill verification processes often face issues
like fraud, lengthy verification times, and lack of standardization. By
utilizing blockchain, this system ensures that skill certifications are
tamper-proof and easily verifiable by employers and other
stakeholders.In this system, when an individual acquires a new skill
or credential, the issuing authority records this information on the
blockchain. Each record is timestamped and linked to the
individual’s unique identifier, creating a verifiable and permanent
history of their qualifications. This decentralized approach reduces
the reliance on central authorities and intermediaries, speeding up
the verification process and reducing costs.Employers and other
interested parties can quickly and securely verify an individual’s
skills by accessing the blockchain, ensuring the authenticity and
validity of the presented credentials. Additionally, this system
enhances privacy, as individuals can control who has access to their
records, promoting trust and security in the verification
process.Overall, a blockchain-based skill verification system offers
a robust solution to the challenges of traditional credential
verification, providing a transparent, efficient, and secure method
for validating skills in the digital age.

INTRODUCTION

Blockchain technology is revolutionizing skill

notable example is the BlockCerts project, an open
standard for creating, issuing, and verifying

verification by providing a secure, transparent, and
tamperproof system for recording and validating
educational credentials and professional
certifications12. By leveraging the decentralized
nature of blockchain, educational institutions and
employers can easily verify the authenticity of
certificates without relying on intermediaries. One
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blockchain-based certificates4. It allows learners to
own and share their digital credentials, reducing the
risk of fraud and enhancing trust in the verification
process. the potential benefits of blockchain in skill
verification are significant. By providing a tamper-
proof and transparent record of achievements,
blockchain can streamline the hiring process,
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reduce credential fraud, and empower learners to
own and control their educational data. Blockchain
technology, a decentralized ledger system that uses
cryptographic algorithms to ensure secure, tamper-
proof, and transparent transactions, has been
heralded as a catalyst for innovation across various
sectors. In the healthcare industry, blockchain
technology has been identified as a potential game-
changer. It offers a secure, streamlined, and
intermediary-free method for conducting digital
transactions, which can revolutionize sectors such
as healthcare, finance, supply chain management,
and governance. For instance, blockchain can be
used to improve the security and efficiency of health
records, enhancing patient privacy and data
integrity. In the realm of supply chain management,
blockchain technology has been recognized for its
potential to drive transparency and innovation. It
can provide a secure and efficient method for
recording transactions, thereby improving the
traceability and accountability of goods as they
move through the supply chain. In the education
sector, blockchain technology has been explored for
its potential applications, such as creating secure
and verifiable digital certificates. In terms of
customer engagement, blockchain technology has
been identified as a tool that can transform how
companies interact with their customers. For
example, Interac Corp. Canada’s largest digital
payments company, partnered with an energy
company In the education sector, blockchain
technology has been explored for its potential
applications, such as creating secure and verifiable
digital certificates.

LITERATURE REVIEW

1. SkillCheck: An Incentive-Based Certification
System

Gupta and Nath (2020) introduced "Skill Check," a
blockchain-based platform designed to address
challenges in workforce hiring, particularly the
verification of applicant skills. The platform
incentivizes evaluators through token-based
payments, ensuring scalability, uniform grading,
and honest effort in assessments.

2. Cerberus: Comprehensive Credential
Verification
Tariq et al. (2019) proposed "Cerberus,” a

blockchain-based solution aimed at mitigating
credential fraud. Cerberus enhances efficiency and
user experience in verification processes by closely
adhering to existing credential ecosystems and
addressing real-world fraud scenarios.

3. Smart Contract-Based SKkill Verification for
Recruitment

A 2024 study presented at the International
Conference on Contemporary Computing explored a
smart contract-based skill verification system

tailored for recruitment. This system leverages
Ethereum smart contracts to automate and secure
the verification of candidate skills, streamlining the
recruitment process and reducing reliance on third-
party verification agencies.

4. Blockchain Ecosystem for Education and
Employment Verification

Garg's study delves into the feasibility of a
blockchain-based ecosystem for authenticating
educational and employment credentials. The
research emphasizes the standardization and
scalability of issuing and verifying digital
credentials, highlighting blockchain's role in
providing a decentralized, tamper-proof framework.

5. Enhancing Academic Credential Verification
Raghavendra et al. (2024) investigated the adoption
of Dblockchain technology within university
academic management systems to improve
credential verification. Their research indicates that
blockchain integration streamlines data sharing,
reduces administrative workloads, and bolsters the
security and transparency of academic records.

6. Trusted Achievement Record System in
Higher Education

Awaji and Solaiman (2022) designed and evaluated
a blockchain-based system for recording student
achievements in higher education. Their
implementation leverages the public Ethereum
blockchain and smart contracts to create verifiable
records of academic accomplishments

METHODOLOGY

A skill verification system is the process of checking
and verifying the skill legitimacy of a graduate
student or an experienced employee. To maintain
an objective, effective, transparent, and secure
environment, these methods are necessary.
Blockchain, a distributed digital ledger-based
technology, can make it easier to implement these
criteria successfully. Skill verification using
blockchain typically involves creating a digital
credential containing information about the skill or
qualification. This credential is then issued to the
individual and stored on a blockchain network.
When verification is needed, a third party can access
the blockchain to retrieve and verify the credential’s
authenticity and integrity.

Proof-of-Skill Protocol (PoSP) :

Phase 1: Research and Planning

1. Identify target audience and skills to verify.

2. Conduct market research and analyze existing
solutions.

3. Define system requirements (functional and
nonfunctional).

4. Determine blockchain platform and architecture.
5. Create project plan, timeline, and budget.
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Phase 2: Blockchain Platform Selection :

1. Evaluate popular blockchain platforms (e.g.,
Ethereum, Hyperledger Fabric, Corda).

2. Consider factors: scalability, security, smart
contract functionality, and community support.

3. Select suitable platform for skill verification
system. 4. Develop platform-specific architecture.

Phase 3: Smart Contract Development :

1. Design and develop smart contracts using Solidity
(Ethereum) or Chaincode (Hyperledger Fabric).

2. Define verification process and logic.

3. Implement data encryption and access control.

4. Test and iterate smart contracts.

Phase 4: Data Storage and Management :

1. Choose data storage solution (e.g., IPFS, AWS S3).
2. Design data model for skill verification data.

3. Implement data encryption and access control.

4. Develop data retrieval and update mechanisms.

Phase 5: Ul/UX Design and Development :

1. Create user-friendly interface for skill holders,
verifiers, and administrators.

2. Design seamless verification process.

3. Implement UI/UX components using web
technologies (e.g., React, Angular).

4. Integrate with smart contracts and data storage.

Phase 6: System Integration and Testing:

1. Integrate smart contracts, data storage, and
UI/UX components.

2. Conduct unit testing, integration testing, and
system testing.

3. Perform security audits
assessments.

4. Iterate and refine system.

and vulnerability

Phase 7: Deployment and Maintenance :

1. Deploy system on selected blockchain platform. 2.
Configure and monitor nodes.

2. Provide training and support for users.

3. Continuously maintain and update system.

Issuance of Digital Credentials:
In this initial phase, educational institutions,
training providers, or certifying organizations issue
digital credentials to individuals upon successful
completion of a course, program, or assessment.
These digital credentials are created and stored on
a blockchain platform, leveraging decentralized
ledger technology to ensure immutability and
security.
The issuance process typically involves:
e Verification of student identity and
eligibility
e Authentication of learning outcomes and
skills acquired

e C(reation of a unique digital credential
containing relevant information (e.g., name,
course title, date, and issuing organization)

e Hashing and encryption of the credential
for secure storage on the blockchain

e Assignment of a unique identifier or QR
code for easy verification

Storage and Verification of Digital Credentials :
After issuance, digital credentials are stored on a
blockchain platform, ensuring secure, decentralized,
and tamper-proof storage. This phase enables:
Storage :

e Decentralized data management:
Credentials are distributed across a
network of nodes.

e Immutable storage: Credentials
protected from alteration or deletion.

e Secure access control: Access is restricted to
authorized parties.

e Hashing and encryption of the credential for
secure storage on the blockchain

¢ Assignment of a unique identifier or QR code for
easy verification

are

Verification :
¢ Real-time verification: Employers or verifying
parties can instantly confirm credential authenticity.

Smart Contract Skil Verification System
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Fig. 1. Entity-Relationship Diagram for
Decentralized Skill Credentialing and Verification on
Blockchain

e Hash-based verification: Credentials are
verified through cryptographic hash
functions.

e Smart contract-based automation:
Verification processes are automated,
ensuring efficiency.

Sharing and Revocation :
Sharing :
e Define sharing protocols for verified skills.
e Implement secure data encryption for
shared skills.
e Develop smart
verified skills.
e Integrate sharing functionality with UI/UX.

contracts for sharing
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Revocation :

e Revocation protocol document.

e Smart contract code for revocation.

¢ Integrated revocation functionality

e Ensure secure sharing and revocation of
sensitive skill data.

e Maintain immutability and transparency of
skill verifica- tion records.

e Comply with data protection regulations
(e.g., GDPR).

Skill Ver v

Using Blookohain

Fig. 2. Process Flow Diagram for Blockchain-Based
Skill Credentialing and Verification.
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Sharing and Revocation Workflow:
Fig. 3. Sharing and Revocation Workflow

UI/UX Design and Development : Create an
intuitive, user-friendly interface for skill holders,
verifiers, and administrators to interact with the
skill verifica- tion system.
User Research and Analysis :
e Conduct user interviews and surveys.
e Analyze user needs and pain points.
e Define user personas.

Ul/UX Design :
e Develop wireframes and prototypes.
e Design visual elements (e.g., logos,
icons).
e C(reate interactive designs.

| User Research |
| (User Interviews) |

s
| UI/UX Design |
| (Wireframes, Prototypes) |

| Front-end Dev |
I (dmplement UI/UX) |
+

| Iteration
B ot

R — “+
| Deployment |

| (Deploy UIVUX) |
+

Fig. 4. UI/UX Design and Development Workflow:

_—

System Integration and Testing:

To ensure the validity of credentials, documents are
verified, which consumes time and human
resources. The process of issue and verification of
academic credentials can be made open and
distributed through blockchain technology. At the
same time, it can be made more secured and trusted
by using Smart Contracts.

Objective: Integrate and test the skill verification
system’s components to ensure seamless
functionality and security.

Integration:
e Integrate smart contracts with Ul/UX.
e (Connect data storage with smart
contracts.
e Integrate verification algorithms.

Unit Testing
e Test individual system components.
e Validate functionality and
performance.

Integration Testing
e Test integrated system components.
e Validate data flow and functionality.

Security Auditing and Penetration Testing :

Security auditing and penetration testing are
processes that help organizations identify and fix
security  vulnerabilities in  blockchain-based
applications and systems: Blockchain pene- tration
testing Involves simulating real attacks on a
blockchain application to identify security
vulnerabilities. Penetration testers, also known as
ethical hackers, try to breach the network’s
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defenses by exploiting coding errors. The goal is
to find security loopholes and misconfiguration
errors, and to determine if the security measures
are strong enough to block an attack. Blockchain
security audit Involves reviewing a blockchain
system to identify security issues and recommend
actions to fix them. The audit report typically
includes a project summary, audit findings, and
recommended actions. Here are some stepsinvolved
in blockchain penetration testing:
1. Discovery Identify potential vulnerabilities in
the system
2. Evaluation Analyze the information gathered
in the discov- ery step to determine which
vulnerabilities are most risky
3. Functional testing Ensure that all services in
the blockchain application are working as

expected
4. Reporting Create a detailed report that
outlines each  vul- nerability and

recommended actions
5. Remediation and certification Remediate the

vulnerabilities and request a re-scan to

confirm that the patches are working Some

best practices for blockchain security audits

include:

e Performing static code analysis to

identify inconsistencies and
vulnerabilities.

e Using trusted tools for security 1

analysis.

e Checking the SWC Registry for
vulnerabilities Using bug bounty
programs.

e Providing a detailed report on
vulnerabilities and recom- mended
actions.

COMPARATIVE RESULT

1. Data  Security
Blockchain technology offers a far
superior level of security due to its
decentralized and immutable nature,
greatly reducing risks of data tampering
or fraud.

2. Efficiency and Cost
Blockchain-based  skill verification
significantly speeds up the verification
process and reduces costs by
eliminating intermediaries.

3. Global Interoperability: Blockchaig
enables credentials to be
recognized across industries and
borders, overcoming the fragmented
verification processes of traditional
systems.

4. Privacy and Control: Users gain better
control over their data, choosing who
can access and verify their credentials.

5. Trust and Transparency: Trust is embedded

2,
and Integrity:

Reductiory_

easily'

into the system, as blockchain provides
verifiable, transparent data without needing
third-party verifiers.
In conclusion, blockchain-based skill verification
vastly im- proves the efficiency, security, and
scalability of the creden- tialing process, making
ita more robust solution compared to traditional
methods.

Blockchain
Adoption

Challenges
% ¢ 101 Blockchains

CHALLENGES WITH INNOVATIVE SKILL
VERIFICATION THROUGH BLOCKCHAIN
TECHNOLOGY ENSURING TRANSPARENCY
AND TRUST

Fig. 5. Blockchain Adoption Challenges

Inefficient Technological Design : This is one of
the major challenges of implementing blockchain.
Although blockchain technology has a lot of perks,
it still lacks in many technological ways. A coding
flaw or loophole is one of the significant points in
this.Bitcoin was the frontier in this regard, but still,
the whole system reeks of inefficient design. Sure,
Ethereum tried to cover up all the lackings of
Bitcoin, but it’s still not enough.

The Criminal Connection: The anonymous feature
of the blockchain technology attracted not only
experts but also criminal personals. Why? Well, the
nature of the network is decentralized so that no
one can know your true identity. This makes bitcoin
the primary target used as a currency in the black
market and the dark web.

Nota good thing to build up the reputation. This bad
name is making many people think twice before
looking into the whole system. Moreover, it's
natural for people wanting to stay away from any
criminal association.

Low Scalability: Another one of the challenges of
implementing blockchain is scalability. In reality,
blockchains work fine for a small number of users.
But what happens when a mass integration will
take place? Ethereum and Bitcoin now have the
highest number of users on the network, and
needless to say, they are having a hard time dealing
with the situation. When the user number increase
on the network, the transitions take longer to
process. As a result, the transactions cost higher
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than usual, and this also restricts more users on the
network.

High Energy Consumption: Energy consumption is
another blockchain adoption challenge. Most of the
blockchain technology follow bitcoins
infrastructure and wuse Proof of Work as
aconsensus algorithm. However, Proof of Work is
notas great as it looks. To keep the system live,
it will need computational power. You probably
heard about mining. Mining will require you to solve
complex equations using your computer. So, your
PC will take more and more electricity to overcome
this situation when you start mining.

Lack of Privacy :Blockchain and privacy don’t go
really well with each other. The public ledger
system fuels the system, so full privacy is not the
first concern. But can any organization function
without privacy? Well, no. Many companies that
work with the privacy needs to have defined
boundaries. Their consumers trust them with
sensitive information.

No Regulation: This is one of the main challenges of
implementing blockchain in an organization. Many
organizations are making blockchain technology a
means of transaction. You will see many products
depended on this. But even now, there aren’t any
specific regulations about it.

Security Problems: Security is another crucial
topic here. We all know how every blockchain
technology boasts about its security. But like any
other technology, blockchain also comes with a few
security loops.

Lack of Adequate Skill Sets: In addition to
software and hardware, you must also find qualified
personnel to manage blockchain technology. As you
know, blockchain technology is relatively new and
is still evolving. At the moment, few people have the
skills to support such technology.

Blockchains Can Be Slow : The blockchain is
complex. That's why it takes more time to process
any transactions. Also, the encryption of the system
makes it even slower. Although they claim to be
faster than traditional payment methods, still, in
some cases, they can’t deliver it..

CONCLUSION

This paper conclude that The implementation of a
skill  verification system using blockchain
technology presents a transformative approach to
credentialing, addressing key is- sues such as
fraud, inefficiency, and lack of transparency in
traditional systems. By leveraging blockchain’s
inherent properties—decentralization,
immutability, and security—the system ensures
tamper-proof, verifiable, and globally accessi- ble
credentials.As the technology matures, blockchain-
based skill verification has the potential to
become the standard for secure, efficient, and
trustworthy  credential management across

industries and borders, paving the way for a more
transparent and trusted future in skill validation.
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