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Abstract

This paper aims to investigate the potential benefits and feasibility of
implementing a decentralized financial transaction system on the Ethereum
blockchain for higher educational institutions. The primary motivation behind
this research is to explore the cost-effectiveness and advantages of
transitioning from traditional server-based systems to blockchain technology.
Additionally, the study evaluates the advantages of introducing a digital
currency (MUCoins) for students, in this case Mewar university India,
enhancing the control and flexibility over financial transactions on campus,
enabling the university to accommodate more facilities that generate income.
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Introduction

Universities face a myriad of financial challenges that impact their operations and the

quality of services they provide to students. These challenges include:

Transparency of Funds: Stakeholders of a university might find it difficult to track fund

allocation and financial transactions.

Security: There is a high risk of security breaches or tampering of financial files this is

usually the case when sensitive financial and personal information is involved.

Inefficient Finance Control Across Multiple Campuses: Many universities operate across
multiple branches in different countries.Mewar university has branches in Nigeria and
Dubai with it’s main campus in India this leads to challenges in maintaining consistent and

efficient financial control and oversight.

Unorganized Finances: The financial systems at universities can often be disorganized. For
instance, students who have registered for non-vegetarian meal plans tend to consume
meals in vegetarian facilities, leading to financial discrepancies as they make use of the

services provided by both facilities.

Misuse of Healthcare Services: Students granted free access to healthcare services based on
scholarships may misuse the availability of drugs and services provided, resulting in

financial strain on the institution.

Accessibility to Vending Machines: Vending machine availability on campus further
compounds the issue of access to food and snacks this is as a result of lack of means to
manage the funds generated by the university.Outside vendors with permission to sell in
the university have developed an arrogant personality, leading to conflicts among students
and low rate in customer satisfaction. This leads to majority of students visiting shops

outside the school to get snacks and drinks.

Lack of Motivation: The absence of an extensive incentive system can result in a lack of
motivation for students to participate in school activities. For instance, the inability to

reward students with a digital currency like MUcoins hinders their engagement.

To address these financial challenges using Mewar university as a case study, this research
explores the potential of blockchain technology and the use of ERC-20 tokens as an
efficient solution. The primary objective of this research is to investigate the feasibility and

benefits of implementing a blockchain-based financial transaction system for universities.

62 Kwaghe International Journal of Sciences and Technology




Umaru Emmanuel Isaac

This system has the potential to revolutionize financial management, streamline operations,
and enhance student services, enabling a more efficient and motivated educational and

financial environment worldwide across universities.

Literature Review

Traditional university finance systems involve managing budgets, accounting, endowments,
tuition and fees, and various financial transactions using conventional financial software
and methods. While these systems have been effective, they come with certain limitations.
Traditional methods often face challenges related to transparency, security, and efficiency.
These systems may lack real-time visibility, making it difficult for stakeholders to track fund
allocation and financial transactions. Security breaches and data tampering are risks,
especially when sensitive financial and personal information is involved. Additionally,
administrative processes can be time-consuming, leading to inefficiencies in tasks like
student tuition payments, payroll processing, and expense reimbursements.
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In contrast, implementing blockchain technology in university finance systems addresses
these shortcomings effectively. Blockchain enhances transparency by providing a tamper-

proof ledger of financial transactions that is accessible in real-time. This fosters trust and
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accountability, allowing students, faculty, and administrators to monitor fund allocation and
track financial data more efficiently. Furthermore, blockchain's decentralized nature and
cryptographic security measures significantly enhance data security, reducing the risks
associated with data breaches and fraudulent activities. The use of smart contracts
automates financial processes, reducing the need for manual intervention and streamlining
tasks such as student tuition payments and payroll processing. The immutability of
blockchain ensures data integrity, preventing unauthorized alterations in financial records.
Ultimately, adopting blockchain technology has the potential to transform financial
operations in universities, making them more efficient, secure, and user-friendly, and

positioning universities at the forefront of financial technology.
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Methodology

This research involved a comprehensive analysis of the existing financial transaction

systems at various universities, such as:

o Harvard University’s - crimson cash,
o  Stanford University-stanford ID card,
o  Columbia University-flex program,

. Duke University-Duke Card,

o University of Michigan-M card,
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. UC Berkeley-Cal 1 Card.

These systems served as reference points to understand the diverse needs of educational
institutions and to identify opportunities for improvement through blockchain technology.
Furthermore, this paper explores the technical aspects of Ethereum smart contracts and
their applicability in creating a decentralized financial transaction system for these
institutions. The methodology also involves a cost-benefit analysis, assessing the potential

savings through per-transaction payments compared to maintaining servers.
Data Collection and Analysis

To implement the ERC-20 token system for the university's financial system, the research

methodology will involve a multi-faceted approach.

Data Collection: We will gather data on the existing financial processes and challenges
faced by the university. This includes data on student meal plans, healthcare usage, and

other relevant financial activities.

Data Analysis: The collected data will be analyzed to identify the specific pain points and
areas where blockchain technology and ERC-20 tokens can provide solutions. This analysis

will form the basis for system design.

Case Study Approach

A case study will be conducted to understand how the blockchain-based financial system
will operate in a real-world university setting. This will involve modeling the university's
financial processes and assessing how the ERC-20 token system can address the identified

challenges.

ERC-20 Token Creation and Integration

Creating and integrating the ERC-20 token into the university's financial system will

involve the following steps:

Smart Contract Deployment: The provided Solidity smart contract, "MUCoin," will be
deployed on the Ethereum blockchain. This contract establishes the ERC-20 token, roles,

and functionality.

Volume 2, Issue 1, 2025 65
- — " |



Umaru Emmanuel Isaac

Role Assignment: Access control roles will be assigned to ensure that only authorized

entities (university, administrators, minters) can perform specific actions within the system.

Initial Supply Allocation: The initial supply of tokens will be assigned to the university's
address as specified in the constructor. This will represent the starting balance for the

university.

Minting: Minting will be controlled by minters (typically the university), allowing them to
create new tokens and assign them to specified addresses. This will be used to manage the

token supply as needed.

Emergency Mode: The emergency mode, as defined in the contract, will be tested and
configured. It allows for the toggling of emergency mode and updating the emergency

recovery address.

OPEN EDITORS

~ MUCOIN

UNIVERSITY_ROLE
ADMIN ROLE
MINTER_ROLE =

balances;

Implementation
Step-by-Step Process:

The implementation of the ERC-20 token system in the university's financial operations

will proceed as follows:
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Smart Contract Deployment: Deploy the "MUCoin" smart contract on the Ethereum

blockchain.

Role Assignment: Assign the necessary roles to ensure the university, administrators, and

minters have the required permissions as shown in image below.
Initial Supply Allocation: Allocate the initial token supply to the university's address.
Minting: Use the "mint" function to create and assign additional tokens when necessary as

shown in image below.

* OPEN EDIT

y, amount);

onlyRole(ADMIN_ROLE) whenhNotPaused

minter,

Emergency Mode Configuration: Configure the emergency mode as needed, including

setting a new emergency recovery address as shown in image above.

Testing and Integration: Thoroughly test the system to ensure it works seamlessly with the

university's existing financial processes.
Technical and Regulatory Considerations:

During implementation, technical considerations will include ensuring the smart contract
operates securely and efficiently. Regulatory considerations may involve compliance with
financial regulations in the respective countries where the university operates . In this case

study, India, Nigeria, Dubai.
Security Measures:

Security measures to protect the token and financial system as shown in image above

include:
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e Implementing access control roles to restrict unauthorized actions.
e  Using SafeMath to prevent arithmetic overflows.
e  Pausing the contract with Pausable to mitigate potential vulnerabilities.

e Careful management of emergency mode and recovery address to prevent

unauthorized access.

e This methodology ensures a systematic approach to implementing the ERC-20 token
system, with a focus on data-driven decisions and security. It also allows for

adaptability to the specific needs and regulatory requirements of the university.

Key Findings

Cost Savings: Transitioning to a decentralized financial transaction system on the
Ethereum blockchain could potentially save educational institutions thousands of dollars by
eliminating the need for dedicated servers. Instead, they would only incur costs on a per-

transaction basis.

Enhanced Student Services: The proposed system allows students to exchange MUCoins,
introducing a digital currency not supported by traditional financial systems like Crimson
cash. This feature enhances the flexibility and convenience of financial transactions for

students.

Administrative Control: Educational institutions would have complete control over the
creation and management of coins in the system. This control ensures security and

regulatory compliance.

Market-Driven Coin Prices: The price of MUCoins can be determined by authoritative
addresses, enabling market-driven pricing and potentially introducing opportunities for

innovation in campus financial services.

Potential Media Coverage: The implementation of a decentralized financial transaction
system on the blockchain could attract media attention, providing universities with an

opportunity for positive international press coverage and recognition.

In conclusion, this research underscores the potential benefits of implementing a
blockchain-based financial transaction system in educational institutions, offering cost

savings, improved student services, administrative control, and the possibility of market-
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driven coin prices. This transition has the potential to revolutionize financial transactions
on campuses, paving the way for a more efficient and flexible system that benefits both the

institution and its students.

Discussion

As of the current state, the ERC-20 token system presented in the provided code as shown
in images above is a straightforward and functional implementation that allows for the
minting of tokens by select authoritative addresses, initially controlled by the contract
owner. However, it's important to consider the potential for improvement and

standardization, particularly in comparison to the ERC-223 token standard.

The ERC-20 token standard has long been established and widely adopted in the
blockchain industry. It provides a common set of rules and interfaces for fungible tokens,
ensuring compatibility with various platforms, wallets, and exchanges. This established
standard has simplified the integration and interoperability of ERC-20 tokens across the

Ethereum ecosystem.

On the other hand, the ERC-223 token standard, as suggested, introduces certain
enhancements compared to ERC-20. It incorporates a more secure token transfer
mechanism, preventing accidental token loss during transactions. This safety feature is a
valuable addition, especially in scenarios where tokens represent real-world value, such as

within a university's financial ecosystem.

In the context of implementing an ERC-20 token system for a university, there are several
considerations to weigh. First, the ERC-20 standard is tried and tested, and its adoption is
extensive. This simplifies integration with existing wallets, exchanges, and decentralized
applications making it a more accessible choice for universities looking to use the token in

various applications.

However, the suggestion to consider ERC-223 is not without merit. In cases where security
and the prevention of token loss are paramount, such as in handling significant financial
transactions within an educational institution, the additional safety features provided by

ERC-223 may be worth exploring.

In summary, the choice between ERC-20 and ERC-223 should be driven by the specific

needs and priorities of the university's financial system. ERC-20 provides broad
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compatibility and established usage, while ERC-223 introduces an extra layer of security.
The decision should align with the university's goals for financial efficiency, security, and

interoperability within the broader blockchain ecosystem.

Conclusion

The implementation of an ERC-20 token system as a university-specific currency
represents a significant step towards enhancing financial efficiency in higher education
institutions. This case study has delved into the potential of blockchain technology to
address the unique financial challenges faced by universities, offering a comprehensive
solution to streamline operations and improve services. The introduction of this innovative
financial system brings international standards to the forefront, aligning higher education
institutions with the digital transformation seen across various industries. By embracing
blockchain technology and its potential, universities can position themselves as pioneers in
the evolving landscape of higher education finance, empowering them to manage their
finances more effectively, realize cost savings, enhance student services, and foster an

engaging campus environment.
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