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Abstract. To address the widespread issue of low budget execution efficiency
for special financial funds in local universities, this paper aims to construct a
systematic management optimization framework. Through literature analysis,
case study reference, and logical deduction, this research integrates the four
stages of “budget formulation — execution tracking - performance evaluation —
feedback adjustment” to form a full-process dynamic management system. Fur-
thermore, it proposes core optimization paths including restructuring the budget
formulation collaboration mechanism, building a dynamic monitoring model,
and establishing a rigid mechanism linking performance evaluation with the
budget. The proposed framework draws on advanced experiences from minis-
tries-affiliated universities, and its application potential is preliminarily demon-
strated through simulation based on historical data. It aims to provide a theoret-
ically complete and practice-oriented solution for enhancing the execution effi-
ciency and usage benefit of special financial funds.

Keywords: special financial funds, budget execution, management optimiza-
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1 Introduction

As main users of financial funds, the budget execution efficiency of local universities
directly impacts the benefit of educational resource allocation. Current major prob-
lems include:

e Disconnection between budget formulation and execution, where departmental
budgeting “emphasizes application but neglects management”, and the internal
budget allocation is often delayed until March-April of the following year, leading
to slow project initiation and fund idleness.

e Unbalanced execution progress, where expenditures for projects like infrastructure
construction, teaching, and research equipment procurement are concentrated in
the second half of the year, particularly with an excessively high proportion in the
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fourth quarter [1], while the execution rate in the first half is generally below 50%,
resulting in low usage benefit.

e Performance evaluation becoming a mere formality, where although the execution
rate carries significant weight in budget management target assessment, its linkage
to the next year’s budget allocation is not tight, lacking rigid constraints.

Addressing these issues, scholars have proposed views on accelerating execution
progress and ensuring compliance and efficiency [2, 3]. Zero-based budgeting has
been introduced in some universities as a model for budget improvement, but its
reform not only involves heavy workload but also shows no significant effect on im-
proving the annual budget execution progress of departments [4], making it less suita-
ble for managing the budget execution of special financial funds. From an interna-
tional perspective, Brusca et al. analyzed the implementation effects of performance-
based budget management based on case studies of European universities [5], while
Grossi et al. explored how public universities respond to financial crises through dy-
namic monitoring [6]. However, neither of the two studies takes into account the
unique governance environment of local undergraduate universities in China. For
instance, neither of the two documents addresses practical issues such as how to pro-
mote the “finance-business dual liaison system” and how to achieve the ”linkage be-
tween financial and business data,” nor does they cover implementation support
measures like simplifying operational processes to adapt to the capacity of grass-roots
units.

From the current budget execution status of various universities within a certain
province, the phenomenon of “last minute spending” has not completely improved,
making it still highly necessary to delve into the management issues of budget exe-
cution for special financial funds. Taking the budget execution of special financial
funds in universities of a certain province as an example, the total allocated funds for
project expenditure in the province in 2024 were 1,821,018.16 thousand CNY, with
the amount already expended being 1,620,166.77 thousand CNY, resulting in an ex-
penditure progress of 89.0%. This is 11 percentage points below the timely schedule
progress. Among the 64 budget units under the Provincial Department of Education,
expenditure progress was uneven, with only 46 units having a project expenditure
progress higher than the average. Table 1 shows the budget execution of special
financial funds in seven local universities of a certain province in China over the past
five years. Here, the Expenditure Progress (EP) values represent the project expendi-
ture progress in percentage terms, and the Schedule Progress (SP) values indicate the
percentage points above or below the timely schedule.

Table 1. Budget Execution of Special Financial Funds in Local Universities (Unit: %)

Indicators of Univ. 2020 2021 2022 2023 2024
EP of Univ. A 98.60 65.30 64.50 48.10 62.50
EP of Univ. B 86.80 86.90 89.90 80.70 90.70
EP of Univ. C 96.00 96.10 89.00 87.90 92.20

EP of Univ. D 99.10 99.50 95.60 98.40 97.70

EP of Univ. E 82.00 83.50 86.80 90.80 83.80
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Indicators of Univ. 2020 2021 2022 2023 2024
EP of Univ. F 88.40 97.30 93.20 97.70 98.70
EP of Univ. G 94.50 95.90 89.20 94.70 68.00
SP of Univ. A +2.30 -8.70 -9.50 -15.20 -7.80
SP of Univ. B -1.20 -0.50 +2.10 -3.80 +3.20
SP of Univ. C +1.50 +1.80 -0.20 -1.50 +2.50
SP of Univ. D +3.00 +3.20 +1.00 +2.80 +2.40
SP of Univ. E -5.00 -4.20 -1.80 +2.10 -3.90
SP of Univ. F -0.80 +2.50 +0.50 +2.90 +3.10
SP of Univ. G +1.00 +1.70 -0.10 +1.20 -18.50

*Note: Data are sourced from the Annual Circular on the Expenditure Progress of
Treasury Centralized Payment Funds for Departmental Budget Units issued by the
Department of Education of a certain province in China.

As reflected in Table 1, the local universities listed generally exhibit insufficient
performance in core project progress indicators such as EP and SP, requiring further
improvement. This paper aims to construct a theoretical framework and propose a
systematic optimization path. The subsequent sections will first elaborate the meth-
odology and foundation of the framework construction, then detail the full-process
dynamic management system centered on “budget formulation—execution monitoring
— performance evaluation — feedback adjustment”, systematically discuss its optimiza-
tion paths, and finally evaluate its expected effectiveness and application prospects.

2 Construction of the Full-process Dynamic Budget
Management System

The construction of this management optimization frame work is primarily based on
the following three methods:

e Literature Analysis. Systematically reviewed domestic and international research
on university budget management, execution of special financial funds, and per-
formance evaluation. Existing literature identifies key issues in budget execution
and provides a theoretical basis for the transition towards performance-oriented
budget management [7, 8].

e Case Study Reference. This study draws on advanced management experiences
from central and ministries- affiliated universities. For instance, the analysis of six
major special fund executions in universities directly under the Ministry of Educa-
tion informed the setting of warning thresholds in our dynamic monitoring model
[7]. The concept of project full-life-cycle budget management and performance
monitoring directly inspired the design of the closed-loop management in our
framework [8].

e Logical Deduction. The entire framework is built following classic management
control theory and the PDCA (Plan-Do-Check-Act) cycle concept. Logical deduc-
tion connects the four stages of budget formulation, execution monitoring, perfor-
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mance evaluation, and feedback adjustment organically, ensuring internal logic
consistency and forming a self-correcting, continuously improving closed-loop
management system.

Integrating the above methods ensures the framework is grounded in solid theory
and practical experience while maintaining rigorous internal logic. To optimize budg-
et execution management, a full-process dynamic management system for special
financial funds in local universities was constructed, centering on “budget formulation
— execution monitoring — performance evaluation — feedback adjustment”, as shown
in Fig. 1.

Vertically, during the detailed decomposition and allocation of budget indicators at
the formulation level, the budget targets for special financial projects, budget indica-
tors for secondary units, and output benefits of specific projects must be implemented,
reflecting a hierarchical management structure. Horizontally, cross-departmental
budget joint review at the formulation layer, dual-track progress monitoring at the
monitoring layer, and performance assessment at the evaluation layer ensure dynamic
monitoring throughout the process. Regarding information interaction, data flows and
control flows at different stages are closely linked, forming a closed-loop manage-
ment relationship.
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Fig. 1. Schematic of the Full-Process Dynamic Budget Management System.

Optimization Paths for Budget Execution Management

3.1 Restructuring the Collaborative Mechanism for Budget Formulation

One of the optimization paths for budget execution management is to reconstruct the
collaborative mechanism of budget formulation. The reconstruction should consider
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three aspects: first, constructing an inter-cycle budget connection management mech-
anism; second, completing the refined decomposition of budget indicators; third, es-
tablishing a cross- departmental joint budget review system.

Constructing an inter-cycle budget connection management mechanism means es-
tablishing a linkage mechanism of “departmental budget + reserve of internal project
libraries”. When formulating departmental budgets in July each year, the feasibility
study of internal projects should be launched simultaneously, the procurement de-
mand demonstration and pre-preparation of bidding documents should be completed.
At the same time, drawing on the experience of central and ministerial universities,
the rolling management of project libraries can be implemented for special projects
such as “improving school running conditions” and “teaching reform”, and mature
projects can be reserved one year in advance.

To accomplish the refined decomposition of budget indicators, a three-level de-
composition approach shall be adopted, whereby the indicators are decomposed into
the structure of "Special financial funds - Internal secondary units - Specific projects".
As shown in Table 2, first, the power and responsibility boundaries of the three-level
management subjects should be clarified. At the special financial fund level, the fi-
nancial department should control the total scale of funds from the overall perspec-
tive of the university to ensure compliance with financial policy requirements; at the
secondary unit level, the person in charge of the teaching unit or department is re-
quired to organize experts to review the feasibility of the project and commit to
the execution progress, avoiding the phenomenon of “focusing on application and
neglecting management”; at the specific project level, the project leader is required to
be directly responsible for the preparation of implementation plans and the applica-
tion for fund payment, and implement the budget into specific business links.
Through this decomposition mechanism, the full-chain responsibility implementation
of the budget from macro-control to micro-execution is realized, and the problem of
disconnection between budget formulation and execution is solved.

Table 2. Three-Level Decomposition of Budget Indicators

Level Management Focus Responsible Entity
Special financial funds Total scale control, policy compliance School Financial Department
Teaching Unit/Department

Internal secondary units Project feasibility review, progress commitment Head

Implementation plan formulation, fund payment
request

Establishing a cross-departmental joint budget review system means establishing a
budget review committee composed of departments such as Finance, Audit, and Asset
Management, with a primary focus on verifying the alignment between project im-
plementation cycles and budget execution progress. The key implementation details
include the following aspects:

Specific projects Project Manager

o The review organization and responsibilities shall be clearly defined. The Finance
Department acts as the leading department, undertaking overall coordination, poli-
cy interpretation, and document filing; core member departments consist of the
Audit Department (responsible for compliance review), Asset Management De-
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partment (in charge of resource allocation verification), Academic Affairs Of-
fice/Research Office (responsible for assessing business necessity), and Logistics
Management Department (in charge of verifying infrastructure/renovation condi-
tions). Additionally, 2-3 field specialists and 1 grass-roots financial administrator
should be invited as external experts to provide professional supervision and tech-
nical support.

e The operational process shall be specific and divided into four phases. The pre-
review phase takes place in late July, where applying units submit basic materials
such as application forms, feasibility reports, and budget justifications, and rele-
vant departments screen out unqualified projects; the meeting review phase com-
mences in mid-August, during which each applying unit delivers a 5-minute pro-
ject presentation followed by a questioning session, with the review adopting an
anonymous voting system where projects receiving more than two-thirds of the ap-
proval votes are deemed passed; the review result publicity phase occurs in late
August, with results publicized for 3 working days, and any objections shall be
promptly addressed by the committee; the filing and tracking phase is carried out
in early September, where qualified projects and those that have met requirements
after rectification based on review comments are incorporated into the rolling pro-
ject library, and the corresponding departments track and supervise the rectification
progress.

o The review criteria shall be clearly defined and actionable. For cycle alignment, the
project must commence within 15 days of fund disbursement, with no fewer than 3
milestone nodes specified to ensure phased progress tracking. For budget rationali-
ty, the budget shall be decomposed into detailed line items, with unit prices adher-
ing to fair market benchmarks and no duplicate expenditures allowed.
For compliance, projects must be supported by complete key approval documents
or pre-approved plans—most notably, infrastructure projects requiring formal site
approval and procurement projects that must be incorporated into the annual gov-
ernment procurement plan. For strategic necessity, projects shall align with the
university’s long-term development goals and avoid redundant resource allocation
that would lead to inefficiency.

e The review results shall be applied rigidly. Qualified projects shall be prioritized
for budget disbursement; projects requiring rectification must complete improve-
ments and resubmit for review within 10 days; projects failing the review shall not
be included in the current year’s budget, and any reapplication in the subsequent
year shall only be accepted if accompanied by a detailed rectification explanation.

3.2  Building a Dynamic Monitoring Model for Budget Execution

The second optimization path for budget execution management is to build a dynamic
monitoring model for budget execution. The key to building the dynamic monitoring
model is to establish a dual-track progress tracking and a three-level early warning
response mechanism.
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3.3 Dual-Track Progress Tracking Mechanism

The dual-track progress tracking mechanism includes financial progress tracking and
business progress tracking. In terms of financial progress tracking, it is necessary to
establish an accounting book of the relationship between “indicator amount — pay-
ment amount - balance amount”, calculate the treasury indicator execution rate and
the progress of internal projects on a quarterly basis, and the calculation methods are
shown in formulas (1) and (2). Here, The Treasury Indicator Execution Rate (TIER)
reflects the utilization efficiency of treasury allocated funds, and the Internal Project
Progress (IPP) measures the implementation progress of specific projects.

TIER = 2222225 100% (1)
IPP === 5 100% )

Where:

— DPA = Direct Payment Amount

— APA = Authorized Payment Amount
— IA = Indicator Amount

— PI=Project Income

— CB = Current Balance

During tracking, the early warning thresholds can be set with reference to the exe-
cution data of the six major special projects of central and ministerial universities. For
example, the execution rate of conventional projects from January to August should
generally not be lower than 50% (considering that the fund allocation at the beginning
of the year is generally late, i.e., in March-April), and a yellow early warning will be
triggered if it is lower than 40%; the time-consuming of the bidding process for pro-
curement projects is included in the project progress assessment, and a special expla-
nation is required if the bid opening is not completed within 90 days.

In terms of business progress tracking, it is necessary to establish a milestone link-
age mechanism of “project progress - fund payment”. Taking equipment procurement
projects as an example, the corresponding relationship between project progress and
fund payment milestones is shown in Table 3. The bidding document release mile-
stone, as a sign of project initiation, directly triggers the payment of 30% advance
payment to ensure the timely initiation of the procurement process; at the equipment
acceptance milestone, 60% progress payment is paid after the physical delivery is
completed, linking fund payment with the physical arrival to avoid fund idling; at the
expiration of the quality guarantee period, 10% final payment is paid after confirming
that the equipment is operating normally, and the supplier’s performance quality is
restricted through the final payment. The above corresponding relationship embeds
fund payment milestones into the business process, realizing dynamic control of
“payment according to progress” and avoiding the risk of fund idling or advance
payment.
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Table 3. Correspondence Between Project Milestones and Fund Disbursement

Business Milestone Milestonel Milestone2 Milestone3
Project Progress Tender Document Re- Equipment Acceptance Warranty Pt.erlod Comple-
lease tion
Fund Payment 30% Advance Payment  60% Progress Payment 10% Final Payment

3.4  Three-Level Early Warning Response Mechanism

The three-level early warning response mechanism is designed to perform tracking
and early warning at three hierarchical levels on a quarterly basis. A yellow early
warning is issued when the progress is delayed by 10%, and the financial department
sends a “Budget Execution Reminder” to the project leader; an orange early warning
is issued when the progress is delayed by 20%, and the school leader in charge inter-
views the person in charge of the unit to which the project belongs; a red early warn-
ing is issued when the progress is delayed by 30% or overdue, and the new budget
application for similar projects is suspended, and the budget quota for similar projects
in the next year is reduced by 10% ~20%.

According to the feedback obtained from the early warning response mechanism, a
budget execution analysis report can be formed. A sample report is shown in Table 4,
which aims to show the actual effect of budget execution through multidimensional
data.

Table 4. Sample Budget Execution Analysis Report

Ttem Teaching Equipment Pro- Laboratory Renova-  Research Innovation
curement tion Team
Budget Amount (10k
CNY) 200 500 300
Treasury Payment (10k
CNY) 120 200 280
Executed Amount (10k
CNY) 150 250 290
Execution Rate (%) 75 40 93
Warning Level Yellow Orange Normal

Complete remaining equip-
ment acceptance before
September

The connotation of the budget execution analysis report includes three aspects:

Initiate phase 2 bid-  Proceed with final ac-
ding before October  ceptance as planned

Corrective and Promotion
Measures

o First, reflecting core indicators, such as calculating the execution rate through the
indicator amount, treasury payment amount, and execution amount. For example,
the execution rate of teaching equipment procurement in Table 4 is 75%, reflect-
ing the fund use progress;

e Second, reflecting the early warning mechanism, triggering different levels of early
warnings according to the execution efficiency. For example, the execution rate of
laboratory renovation is 40%, which triggers an orange early warning because it is
lower than the threshold;
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o Third, reflecting the closed-loop rectification. According to the early warning level
of the project, the project leader is required to organize and formulate specific rec-
tification and promotion measures, such as equipment acceptance and initiation of
bidding in Table 4.

The budget execution analysis report outlines both the dynamic monitoring of
budget implementation and targeted intervention measures for related issues, serving
as a quantitative reference for budget management decisions.

3.5 Establishing a Mechanism Linking Performance Evaluation with the
Budget

The third optimization path for budget execution management is to establish a rigid
mechanism linking performance evaluation with the budget.

First, a two-dimensional budget performance assessment system of “execution rate
+ output benefit” should be formed, and its core indicators are shown in Table 5. In
the execution efficiency dimension, the “scheduled progress compliance rate” and
“payment compliance rate” (i.e., whether the fund use complies with policies) can be
used to measure the timeliness and standardization of budget execution, and such
evaluation data are generally derived from the financial accounting system; in the
output benefit dimension, business indicators such as “equipment utilization rate” and
“output and conversion rate of scientific research achievements” can be used to eval-
uate the actual benefits of fund investment, and such evaluation data are generally
obtained from business management systems, such as laboratory management sys-
tems and scientific research achievement management systems. This two-dimensional
performance assessment can break the limitations of single budget execution rate
assessment, combine fund use efficiency with the output and conversion of educa-
tional and teaching achievements, and promote the transformation of budget man-
agement from “focusing on execution” to “focusing on benefits”.

Table 5. Core Indicators of the Two-Dimensional Budget Performance Evaluation System

Dimension Core Indicators Data Source

Execution Efficien- Scheduled Progress Compliance Rate, Payment Compliance  Financial Accounting
cy Rate System
Equipment Utilization Rate, Output and Conversion Rate of Business Management

Scientific Research Achievements System

Second, a linkage mechanism of “performance - budget” should be established to
ensure the rigid application of performance evaluation results. For example, for pro-
jects with execution efficiency lower than 80% for two consecutive years, the budget
quota for the next year will be reduced in proportion; for projects with an execution
efficiency exceeding 95% and excellent output benefit assessment, they will be given
priority to be included in the rolling project library of the next year’s budget. In addi-
tion, the execution efficiency can be included in the annual assessment of secondary
units with a weight of not less than 15%, linked to the department’s performance bo-
nus.

Output Benefit
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4 Conclusions

This paper focused on the challenges of budget execution for special financial funds
in local universities and constructed an integrated full-process dynamic management
framework. By integrating literature theory, best practices from ministries-affiliated
universities, and logical deduction, it systematically proposed an optimization system
centered on “budget formulation - execution monitoring - performance evaluation -
feedback adjustment”, and elaborated its core paths in detail. The framework is ex-
pected to resolve existing issues through multiple mechanisms, such as closely bind-
ing budget formulation with project preparation, enabling early detection and inter-
vention of execution deviations, and shifting the focus from spending itself to the
outcome of spending.

To preliminarily verify the application potential of the optimization system pro-
posed in this paper, we can conduct reverse simulation analysis based on historical
data. For example, take University F (as presented in Table 1), which achieved a year-
end expenditure progress of 97.7% in 2023. In reality, its first-half execution rate was
likely less than 50% due to delayed fund allocation from higher authorities. If this
dynamic monitoring model had been applied, a yellow or orange warning would have
been triggered around the second quarter (Q2). Early intervention could have acceler-
ated the fund execution progress in the third quarter (Q3), thereby optimizing the
balance of fund utilization and alleviating year-end spending pressure. Similarly, take
the "Laboratory Renovation Project" as an example (see Table 4: 40% execution rate,
orange warning), converting its "corrective measures" into mandatory actions under
the closed-loop management system is expected to boost remediation efficiency.

The main value of this framework lies in its systematic and prospective nature,
providing local universities with a complete reform blueprint from concept to opera-
tion. Its comprehensive effectiveness, however, requires validation through rigorous
empirical research in the future: a feasible follow-up study could select several local
universities as pilots, employing a quasi-experimental method to compare changes in
key indicators such as budget execution rate, timeliness compliance rate, and project
output benefit before and after implementation. Challenges in practical application
include resistance to cross-department collaboration, investment in IT system devel-
opment, and the need for rigid enforcement of the performance-budget link, which are
contextual implementation factors that future research could delve deeper into. Mov-
ing forward, efforts should focus on applying this theoretical framework in practice,
continuously refining it through pilot applications and empirical data, ultimately
providing solid support for enhancing the financial governance capacity and resource
allocation efficiency of local universities.
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