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Abstract: In the context of digital
transformation, blockchain technology, with
its decentralized, immutable, and traceable
characteristics, offers new insights for
reforming university financial management.
This paper explores the application of
blockchain technology in university financial
management, analyzing its advantages:
enhancing financial security, improving data
transparency, and optimizing budget and
settlement processes. It also discusses
potential challenges, including privacy
protection issues, high technical costs, and a
shortage of multidisciplinary talent that may
arise during the implementation of
blockchain technology in university financial
management. The paper proposes solutions to
address these issues, such as strengthening
financial data privacy protection,
scientifically planning blockchain technology
construction and application, and cultivating
multidisciplinary talent, offering a theoretical
foundation and a practical reference for the
digital transformation of university financial
management.
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1. Introduction
The iterative updates in information technology
have presented new opportunities and challenges
for reforming financial management in higher
education institutions [1]. Traditional financial
management models in higher education
institutions have limitations that severely
constrict operational efficiency and management
standards within financial departments.
Blockchain technology [2], with its
decentralized, immutable, and traceable
characteristics, enables universities to achieve
real-time data sharing and storage, improve cash
flow turnover rates, enhance budget
management, optimize settlement processes,

strengthen financial data privacy protection, and
reduce risks associated with manual operations.
However, the application of blockchain
technology in university financial management
still faces a series of challenges, such as high
costs, talent shortages, and insufficient data
privacy protection. Given this, universities
should conduct in-depth research into the
application scenarios, challenges, and
optimization strategies of blockchain technology
in university financial management. The
introduction of blockchain technology is an
important technological foundation for
enhancing university management efficiency and
driving the digital development of the education
industry.

2. The Impact of Blockchain Technology on
the Development of Financial Management in
Higher Education Institutions

2.1 Improving the Operational Efficiency of
University Finances
The financial management process in higher
education institutions involves various stages
such as budget preparation, fund allocation,
project settlement, and reimbursement approval.
Traditionally, financial management has heavily
relied on manual operations and
cross-departmental collaboration, resulting in
low efficiency and a high risk of errors.
Blockchain technology, through the application
of distributed ledgers and smart contracts, can
effectively address these issues and enhance
financial management efficiency. In traditional
higher education financial management,
financial data is often siloed across different
departments, with information transmission
requiring multiple stages, which can lead to
delays or data inconsistencies [3]. The
application of blockchain technology enables
real-time sharing of financial data. For example,
in the expenditure process of research project
funds, authorized research project members and
financial personnel can simultaneously view
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fund flows and usage data through the
blockchain ledger. Smart contracts can
automatically execute reimbursement processes
and record transactions based on pre-set
financial rules. In the reimbursement process of
universities, smart contracts can set
reimbursement conditions such as
reimbursement amounts, approval authorities,
and budget balances. Once a reimbursement
request meets the conditions, the smart contract
can automatically complete the approval and
payment process without the need for manual
review at each level. By automating the process
management, blockchain technology can
effectively reduce the reimbursement cycle and
mitigate errors and risks caused by human
intervention. This not only saves a significant
amount of human resources but also enhances
the accuracy and efficiency of financial
operations.

2.2 Improving the Transparency and
Reliability of Financial Data
University financial management encompasses
multiple areas such as government grants, tuition
revenue, and the use of research funds [4]. Data
transparency and reliability are essential to
maintaining the management standards and
social credibility of universities. The
immutability and traceability of blockchain
technology form a technical foundation for
managing university financial data. The core
feature of blockchain is data immutability. It
records each transaction in chronological order,
based on the timing of financial activities, and
then stores it within a series of linked blocks.
Each block references the previous one, creating
an interconnected chain that makes altering or
deleting the data impossible. This structure
ensures the integrity and authenticity of financial
data. University administrators and financial
personnel can use the blockchain system to view
the sources and uses of funds at any time. For
instance, during budget execution, blockchain
records each fund's disbursement, usage, and
remaining balance, with all records being
transparent and publicly accessible. This
facilitates improved oversight and fund
management, thereby boosting financial
transparency and accountability. Traditional
financial management processes, hampered by
scattered data and complex approval procedures,
carry a risk of financial fraud or corruption.
Blockchain technology, leveraging

decentralization and distributed storage, prevents
tampering with financial data by any single
entity, thereby eliminating irregularities like
false reporting and embezzlement. For example,
in the use of government grants, blockchain can
record the actual use of funds and related
vouchers. Any abnormal operations will be
promptly detected and traced back to the specific
responsible party, reducing the likelihood of
financial fraud.

2.3 Promoting the Digital Transformation of
University Finances
The application of blockchain technology in
financial management can effectively promote
the digital and intelligent transformation of
university financial management. Traditionally,
university financial and business systems often
operate independently, suffering from severe
data synchronization issues that significantly
impact work efficiency. Blockchain technology,
through the application of distributed ledgers,
enables real-time sharing and integration of
financial and business data. For instance, in
university admissions, student payment
information seamlessly integrates with the
student registration management system via the
blockchain. This automation immediately
updates a student's registration status upon
payment, eliminating the need for manual
intervention. This integrated model not only
boosts data management efficiency, but also
provides universities with more precise
decision-making support. Combining blockchain
technology with artificial intelligence and big
data can further drive the intelligent
development of university financial management.
For instance, by analyzing blockchain-recorded
financial data, universities can predict future
budget requirements and funding trends, thereby
informing financial decisions. Furthermore,
smart contracts can automatically adjust funding
allocation plans based on historical data and
budget conditions, ensuring resource rationality.

2.4 Strengthening the Financial Risk
Prevention and Control Ability of Universities
The traceability and timestamp features of
blockchain technology enable dynamic tracking
of all processes in university financial activities,
providing technical support for risk prevention
and control. In traditional financial management,
risks such as fund embezzlement and project
overspending are often only discovered during
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post-audit, lacking real-time early warning
mechanisms. Blockchain technology can record
key information of each financial
transaction—including initiation time,
participating entities, and fund flow—in real
time, forming an immutable audit trail. For
example, in the management of research funds,
blockchain can monitor whether expenditures
deviate from the budget in real time. If
overspending or illegal transfers occur, the
system can immediately trigger an alert and lock
the suspicious transaction to prevent further
losses. The consensus mechanism of blockchain
requires multiple nodes to jointly verify
transaction validity; any malicious operation by
a single node will be rejected by others. This
effectively curtails risks such as unauthorized
alterations of financial data and falsification of
reimbursement vouchers at the technical level,
significantly enhancing the university's ability to
prevent financial risks before they occur and to
control them during the process.

3. Limitations on the Application of
Blockchain Technology in University
Financial Management
The application of blockchain technology in
university financial management can effectively
improve financial management efficiency,
enhance data reliability, and facilitate the digital
transformation of university financial
management. However, the unique nature of the
university financial management environment
imposes technical limitations on its application.

3.1 The Conflict Between Financial Data
Privacy Protection
The decentralized and distributed ledger
characteristics of blockchain technology enable
all node participants to access data on the chain,
achieving transparency and openness. This
transparency, however, can create conflicts with
data privacy protection in university financial
management [5]. University financial
management involves sensitive information from
multiple groups, such as the use of government
allocations, student payment records, and details
of research funding usage [6]. If this data is
made public, it could lead to the leakage of
student privacy, the disclosure of research
findings, or even the exposure of commercial
secrets. Public disclosure of tuition payment
information, for example, could lead to the
leakage of student personal information, while

revealing research project information could
expose research content and core technologies.
These issues could negatively impact the
university, its students, and researchers.
Blockchain technology, which protects data
privacy and security through encryption
algorithms and permission settings, currently
cannot meet the complex multi-departmental and
multi-level permission management mechanisms
of universities. Furthermore, because data is
immutable once on the blockchain, it is difficult
to remove errors or sensitive information, further
exacerbating the challenges of protecting data
privacy. How to strike a balance between the
transparency of blockchain technology and the
privacy of university financial data is a critical
issue that needs to be addressed in its promotion
and application.

3.2 High Cost of Technical Implementation
Building a blockchain network requires
extensive hardware infrastructure support, such
as servers, storage devices, and network
resources [4]. Furthermore, the development and
deployment of blockchain applications requires
specialized technical expertise, which university
financial management departments often lack
and so must rely on external technical service
teams. Integrating existing university financial
systems with blockchain technology needs
significant modifications, including data format
conversion, interface design, and business
process restructuring, which together demand
substantial human and financial resources. The
ongoing operation and maintenance of
blockchain technology also require sustained
resource investment. Consequently, for
universities with limited budgets, the high
upfront costs and long-term operational expenses
associated with blockchain technology may pose
significant barriers to its adoption. Cost
considerations extend beyond initial construction
and permeate the entire lifecycle of technology
implementation, forming a significant practical
barrier to the widespread adoption of blockchain
technology in universities.

3.3 Shortage of Composite Talents
The successful application of blockchain
technology relies heavily on multidisciplinary
professionals with expertise across multiple
fields. Currently, most financial managers in
higher education institutions focus primarily on
traditional financial accounting and bookkeeping
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tasks, resulting in a general lack of
understanding and application capabilities
regarding blockchain technology [7]. This
deficiency presents a significant barrier to the
adoption of blockchain technology in higher
education financial management. Blockchain
technology spans multiple disciplines, including
computer science, cryptography, mathematics,
and accounting, with complex and diverse
application scenarios. This necessitates a high
level of professional knowledge and practical
skills among practitioners. University financial
staff lack systematic technical training and have
limited in-depth understanding of the working
principles, application strategies, and potential
risks of blockchain technology. As a rapidly
evolving field, blockchain technology’s
knowledge framework and application scenarios
are constantly changing, necessitating that
financial personnel possess strong learning and
adaptability skills. However, due to factors such
as busy daily workloads, financial personnel
often struggle to allocate sufficient time and
effort to learn these new technologies [8].
External recruitment of blockchain technology
talent is in high demand, but supply is short in
the market, and salaries are high. The salaries
and career development opportunities offered by
universities are often insufficient to attract and
retain outstanding multidisciplinary talent,
further exacerbating the human resource
challenges universities face in blockchain
technology applications.

3.4 Insufficient Compatibility with Existing
Financial Systems and Regulatory
Frameworks
University financial management must adhere to
strict financial regulations and regulatory
requirements. The decentralized nature of
blockchain technology presents a degree of
conflict with the traditional centralized
regulatory model. In existing financial systems,
many processes rely on hierarchical approvals
and official seal verification; for instance,
large-sum payments often require multiple levels
of leadership approval. However, blockchain's
smart contract-driven automated execution mode
may conflict with existing approval authority
settings. Furthermore, regulatory agencies have
yet to establish unified standards concerning the
verification of the authenticity of financial data
on blockchain, the legal validity of electronic
vouchers, and related matters. This exposes

universities to compliance risks when
implementing blockchain technology. For
example, the recognition of electronic invoices
generated by blockchain for tax reporting and
audit verification remains unclear. If regulatory
policies fail to keep pace, it could lead to
compliance gaps in financial operations.
University finances involve special domains like
government appropriations and state-owned
assets, which must comply with specific national
regulations. The application of blockchain
technology may transcend existing institutional
frameworks, necessitating the redefining of the
rights and responsibilities of all participating
parties. Achieving full compatibility with these
systems in the short term is difficult.

4. Recommendations for the Application of
Blockchain Technology in University
Financial Management
In order to fully leverage the potential of
blockchain technology in university financial
management and overcome its limitations in
areas such as privacy protection, technical costs,
and talent reserves, universities need to develop
scientific and effective optimization strategies
from multiple perspectives [9].

4.1 Strengthen the Defense of Financial Data
Privacy Protection
Higher education institutions should focus on
resolving the conflict between blockchain
technology and the protection of financial data
privacy, employing various technical measures
to ensure the security of sensitive data. While the
transparency of blockchain enhances the
traceability and credibility of data, it also
presents/raises risks of privacy breaches for
sensitive information in higher education
financial management, such as records of
research funding usage, student payment data,
and government grant allocation details.
Universities can adopt technologies such as
asymmetric encryption algorithms,
zero-knowledge proofs, and multi-signature
systems to ensure data security while strictly
limiting unauthorized access. Universities can
implement a tiered authorization mechanism to
manage data in layers, setting different access
permissions based on the importance of the data
to ensure that sensitive information is controlled
by specific individuals or departments.

4.2 Scientific Planning of Blockchain
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Technology Construction and Development
The high implementation costs of blockchain
technology pose practical challenges to its
widespread adoption in university financial
management. When introducing blockchain
technology, universities should formulate/adopt
scientifically sound and reasonable planning and
development strategies to avoid resource
wastage and enhance the return on investment.
Universities can reduce hardware investment by
adopting blockchain-as-a-service (BaaS)
platforms, such as those, like those provided by
Alibaba Cloud and Tencent Cloud, which can
help universities quickly build blockchain
networks and achieve low-cost deployment and
maintenance. They can also adopt a phased
approach, gradually expanding the application of
blockchain technology from a single scenario
(such as research funding management or tuition
payment) to other areas such as budget
management and asset management. By piloting
applications to accumulate experience,
universities can reduce the risks associated with
full-scale implementation. To ensure
compatibility between blockchain technology
and existing financial systems, universities must
prioritize data format conversion, interface
integration, and system integration during
development to ensure seamless business
operations and prevent efficiency losses caused
by technological fragmentation.

4.3 Expand Channels for Recruiting
Multi-Skilled Talent
The application of blockchain technology in
university financial management activities
requires a solid foundation of talent reserves.
Universities should strengthen the building and
reserve of composite talent with expertise in
both blockchain technology and financial
management. Universities can collaborate
internally and externally to provide training for
internal staff on the basic operations and
applications of blockchain technology, such as
smart contract design, data encryption, and
privacy protection. Externally, universities
should expand recruitment channels, offer
attractive compensation and benefits, and
provide promising career development prospects
to attract talent with a background in both
blockchain technology and financial
management that aligns with the university's
development goals. Universities can also
collaborate with technology companies and

research institutions through
industry-academia-research partnerships to
jointly cultivate talent.

4.4 Promoting Financial System Innovation
and Regulatory Collaboration
To address the compatibility issues between
blockchain technology and existing financial
systems, universities should proactively promote
financial system innovation and enhance
communication and collaboration with
regulatory authorities. On the one hand,
universities should identify provisions within
existing financial regulations that are
incompatible with the application of blockchain
technology, such as approval processes and
voucher management. Within a compliant
framework, they should formulate new
management systems that are compatible with
smart contracts, clarifying the legal force of
smart contracts and the boundaries of approval
authority. For example, the scope of smart
contract automated execution can be limited to
within a pre-set budget; any exceeding of the
budget triggers a manual review mechanism,
achieving a connection between technology and
regulations. On the other hand, universities
should actively participate in the development of
industry standards, collaborating with other
universities and technology companies to
provide feedback to regulatory bodies on
compliance requirements in blockchain
applications, and to promote the improvement of
policies in areas such as electronic invoices and
smart contracts. Universities can also invite
regulatory authorities to participate in
blockchain project pilots, jointly verifying the
compliance of technology applications and
establishing a "technology application - policy
adaptation" linkage mechanism. For special
areas like state-owned assets and government
appropriations, universities can explore
establishing special management systems based
on blockchain, specifying concrete regulations
for data upload, permission management, audit
tracing, and so on, to ensure that technology
applications do not deviate from regulatory
requirements.

5. Conclusion
The application of blockchain technology can
significantly enhance the efficiency and
transparency of financial management in higher
education institutions, optimize cash flow and
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budget management, and drive the digital
transformation of financial operations. To ensure
the effective implementation of blockchain
technology in higher education financial
management, thorough needs assessment and
analysis should be conducted prior to adoption.
This includes clearly defining the business
objectives, functional modules, and performance
parameters of blockchain applications,
developing a comprehensive project plan and
budget proposal, and selecting software and
hardware solutions that align with the unique
characteristics and development needs of the
institution during implementation. Although
blockchain technology still has areas that require
further improvement in practical applications, as
the technology continues to develop and mature,
it will undoubtedly play an increasingly
significant role in university financial
management, driving universities toward greater
intelligence, efficiency, and transparency. In the
future, as technological maturity advances and
supporting systems are improved, blockchain
technology is expected to become a core support
for the digital and intelligent transformation of
university financial management. This not only
provides a new paradigm for university financial
governance but also offers replicable practical
experience for digital reforms in higher
education. Universities should adopt a long-term
perspective in deploying blockchain technology,
balancing innovation and regulation through
exploration, so that technology can genuinely
serve to improve the quality and efficiency of
financial management and promote sustainable
development in higher education.
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