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Transparency in public budgeting has become a central requirement for
accountable governance in contemporary public financial management.
This study examines the role of modern payment systems in enhancing
transparency within annual budgeting processes across multiple
government administrative units. Using a mixed-methods approach that
integrates survey responses, financial reporting data, and digital
transaction logs, the research evaluates key variables including digital
payment system usage, transaction traceability, financial reporting
accuracy, reporting timeliness, and budget transparency. Descriptive
statistics indicate widespread adoption of digital payment systems and
improved reporting practices, while correlation analysis shows strong
positive associations between digital payment usage and transparency
outcomes. Multiple regression results confirm that digital payment system
usage is the strongest predictor of transparency, with transaction
traceability and reporting accuracy exerting additional significant effects.
A comparative pre—post analysis reveals substantial improvements after
digital payment adoption, including reductions in reporting delays, lower
error rates, better reconciliation, and higher audit compliance. These
findings highlight that digital payment infrastructures not only improve
operational efficiency but also serve as critical mechanisms for promoting
openness, reducing information asymmetry, and strengthening fiscal
accountability. The study concludes that integrating modern payment
systems into public financial governance frameworks is essential for
achieving transparent, reliable, and citizen-engaged budgeting.
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Introduction

Public financial management

Transparency in public budgeting has become a critical foundation of accountable governance in the
twenty-first century. Governments worldwide are increasingly expected to demonstrate fiscal
discipline, ensure equitable allocation of resources, and uphold stakeholder trust (Sandoval-Almazan
et al., 2017). Annual budgets, once treated mainly as financial summaries, have evolved into strategic
instruments that communicate governmental priorities and shape public expectations (Koduah et al.,
2015). However, persistent problems such as information asymmetry, delayed reporting, limited data
accessibility, and manual inefficiencies continue to strain financial accountability (Nwaimo et al.,
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2019; Zachariadis et al., 2019). These challenges restrict the ability of citizens, civil society, auditors,
and policymakers to participate effectively in fiscal oversight. As digital transformation accelerates
within public institutions, modern payment systems are emerging as powerful tools for strengthening
transparency in the budgeting process (E1Massah & Mohieldin, 2020).

Digital payment ecosystems

Recent advancements in digital payment systems including online banking, mobile wallets, Unified
Payments Interface (UPI), government-to-citizen (G2C) payment platforms, and integrated financial
management information systemshave significantly reshaped public financial operations. These
systems facilitate real-time transaction monitoring, enhance documentation accuracy, and eliminate
many manual bottlenecks that historically contributed to opaque financial practices (Nawari&
Ravindran, 2019). Digital payments reduce opportunities for fraud and leakage by generating digital
audit trails and improving expenditure traceability (Attaran & Gunasekaran 2019; Varma & Khan,
2015). Governments across both developed and developing economies increasingly rely on these
platforms to streamline revenue collection, payroll distribution, procurement payments, and subsidy
disbursement (Iman, 2018). As these digital ecosystems expand, they create new avenues to embed
transparency within the financial architecture of government budgeting (Reggi & Dawes, 2016).

Transparency benefits

Modern payment systems enhance transparency through improved speed, granularity, and
accessibility of financial information. Real-time transaction records offer detailed insights into how
allocated funds are distributed and utilized across sectors and programs (Tapscott, & Tapscott, (2016).
Automated reporting tools reduce human error while ensuring timely disclosure of financial activities
(Trigo & Estébanez, 2014). Additionally, digital dashboards and public expenditure tracking interfaces
allow stakeholders to monitor spending patterns and detect discrepancies from approved budgets
(Klievink et al., 2016). By enabling each financial transaction to be recorded, verified, and audited
digitally, these systems mitigate risks of corruption, unauthorized expenditure, and manipulation of
financial statements (Krupa & Akhil, 2019). Consequently, they contribute not only to greater
accuracy in budget execution but also to increased accountability and confidence in public institutions
(Loozekoot & Dijkstra, 2017).

Rationale for the study

Despite the recognized advantages of digital payment adoption, the relationship between modern
payment systems and transparency in annual budgeting remains insufficiently examined in academic
discourse (Potter & Wolf, 2014). Most existing research focuses on broader digital governance,
financial reforms, or cashless initiatives without analyzing how payment systems specifically enhance
budget transparency (Sapovadia, 2018; Aadil et al., 2019). The effectiveness of digital systems is
further shaped by institutional capacity, technological infrastructure, digital literacy, and regulatory
maturity factors that vary significantly across governmental contexts (Hanna, 2018; Falloon, 2020;
Alzadjali & Elbanna, 2020). Understanding these complexities is essential for building resilient
financial governance models. Therefore, this study seeks to examine how modern payment systems
contribute to transparency in annual budgeting, outline the mechanisms through which digital
transactions influence fiscal openness, and propose evidence-based strategies for strengthening
transparent, accountable, and data-driven budgeting frameworks.
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Methodology
Research design

This study adopts a mixed-methods research design to examine the influence of modern payment
systems on transparency in annual budgeting. The design combines quantitative analysis of financial
and digital transaction data with qualitative insights obtained from key administrative stakeholders.
This dual approach ensures a comprehensive understanding of how digital payment mechanisms,
financial reporting systems, and governance practices collectively shape transparency outcomes. The
study framework is structured around core variables, including payment system efficiency, transaction
traceability, reporting accuracy, expenditure disclosure, and overall transparency levels within
government budgeting processes.

Study variables

The research is built upon a structured set of dependent, independent, and control variables. The
dependent variable; Budget Transparency (BT)captures openness in budget planning, expenditure
disclosure, timeliness of reporting, and citizen accessibility to financial information. Independent
variables include Digital Payment System Usage (DPSU), Transaction Traceability (TT), Financial
Reporting Accuracy (FRA), Receipt—Expenditure Synchronization (RES), and Automation Level in
Government Payments (ALGP). Control variables such as institutional capacity, staff digital literacy,
budget size, administrative tier, and ICT infrastructure availability are included to isolate the effect of
digital payment adoption on transparency outcomes.

Data sources and collection

Primary data were collected through structured questionnaires administered to finance officers,
treasury officials, accounts departments, and public financial management personnel across
government institutions. The questionnaire measured perceptions and operational realities of digital
payment usage using five-point Likert scales. Secondary data were extracted from government
expenditure reports, monthly financial statements, digital transaction logs, UPI-enabled government
systems, procurement portals, and treasury databases. These datasets offered quantitative evidence on
transaction speeds, reporting timeliness, error rates, payment completion cycles, and digital audit trail
generation.

Sampling framework

The study employed a stratified sampling approach to capture variations across administrative levels,
including state departments, district offices, municipal bodies, and local government units. A total of
320 respondents were targeted, with strata representing distinct budget sizes and digital maturity
levels. For document and transaction data, a purposive sampling strategy focused on institutions that
had implemented digital payment systems for at least two financial years. This ensured reliability of
trend-based analysis and reduced noise due to transition effects or incomplete system adoption.

Measurement and instruments

Each key variable was measured using validated indicators. Digital payment system usage was
captured through frequency of cashless transactions, proportion of automated payments, and
integration level with budgeting software. Transparency indicators included timeliness of expenditure
reporting, completeness of budget disclosures, accessibility of online financial data, and accuracy
ratios in audited statements. A reliability test using Cronbach’s alpha ensured internal consistency of
questionnaire items, while validity was assessed through expert review and pilot testing.
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Analytical techniques

Quantitative analysis began with descriptive statistics to summarize payment adoption levels,
reporting trends, and transparency measures. Correlation matrices were constructed to explore direct
associations among variables. Multiple regression analysis was employed to determine the impact of
digital payment systems on budget transparency while controlling for institutional factors. Structural
Equation Modeling (SEM) further identified causal relationships between digital payment
components and transparency outcomes. Additionally, time-series analysis of transaction logs
assessed changes in reporting delays and error rates before and after digital payment system adoption.
Qualitative responses from interviews were analyzed thematically to contextualize numerical findings
and highlight operational challenges.

Ethical considerations

The study adhered to institutional ethical guidelines, ensuring confidentiality of respondents and
restricting access to sensitive financial data. Participation was voluntary, and all respondents provided
informed consent. Government datasets were anonymized prior to analysis to preserve administrative
privacy and prevent misuse of financial information.

Results

The analysis reveals a strong and consistent relationship between the adoption of modern payment
systems and improvements in transparency within annual budgeting processes. As shown in Table 1,
the mean values for Digital Payment System Usage (4.21), Transaction Traceability (4.08), and
Financial Reporting Accuracy (4.15) indicate high levels of digital integration across government
units, while Budget Transparency also registers a high mean value of 4.11. These descriptive findings
suggest that institutions have broadly adopted digital payment technologies and are experiencing
improvements in financial reporting quality.

Table 1. Descriptive Statistics of Key Study Variables

Variable (Scale 1—5) Mean SD Interpretation

Digital Payment System Usage (DPSU) 4.21 0.61 High adoption
Transaction Traceability (TT) 4.08 0.66 | Strong digital tracking
Financial Reporting Accuracy (FRA) 4.15 0.58 Highly accurate reports
Reporting Timeliness (RT) 3.89 0.73 | Moderately high
Budget Transparency (BT) 4.11 0.62 | High transparency
Institutional Capacity (IC) 3.67 0.81 Moderate

Correlation results presented in Table 2 further confirm these relationships, with Digital Payment
System Usage (DPSU) demonstrating the strongest positive association with Budget Transparency
(BT), reflected in a correlation coefficient of 0.81. Transaction Traceability (0.77) and Financial
Reporting Accuracy (0.74) also show robust positive correlations with transparency outcomes,
indicating that digital records, audit trails, and automated reporting systems jointly contribute to
openness in budget execution.

Copyright © 2021 by Author/s and Licensed by JISEM. This is an open access article distributed under the Creative
Commons Attribution License which permitsunrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited



Journal of Information Systems Engineering and Management

2021, 6(3)
e-ISSN: 2468-4376
https://jisem-journal.com/ Research Article

Table 2. Correlation Matrix of Variables
Variables DPSU TT FRA RT BT
DPSU 1 0.78 0.72 0.66 0.81
TT 0.78 1 0.69 0.71 0.77
FRA 0.72 0.69 1 0.75 0.74
RT 0.66 0.71 0.75 1 0.69
BT 0.81 0.77 0.74 0.69 1

To assess the predictive strength of these variables, a multiple regression model was employed, and
the results are presented in Table 3. The standardized coefficient for DPSU (f = 0.46, p < 0.001)
demonstrates that digital payment usage is the most influential predictor of transparency. Transaction
Traceability also exerts a significant positive effect (B = 0.28, p < 0.01), followed by Financial
Reporting Accuracy (f = 0.22, p < 0.05). Reporting Timeliness and Institutional Capacity do not
display significant effects, highlighting that the structural improvements driven by digital systems
have a stronger influence on transparency than general administrative factors. Overall, the model
explains 68% of the variance in budget transparency (R2 = 0.68), indicating a strong explanatory
power.

Table 3. Multiple Regression Analysis Predicting Budget Transparency

Predictor B (Standardized) p-value Interpretation

DPSU 0.46 <0.001 Strong positive effect

TT 0.28 <0.01 Significant positive effect
FRA 0.22 <0.05 Significant

RT 0.11 >0.05 Not significant

IC (control) 0.07 >0.05 Not significant

Model Fit: R2 = 0.68, F = 41.2, p < 0.001

Graphical analyses further illustrate the magnitude of these relationships. Figure 1 presents the
standardized regression coefficients, visually confirming that DPSU is the strongest determinant of
transparency, with traceability and reporting accuracy also playing important roles. Complementing
this, Figure 2 shows clear performance improvements before and after the adoption of modern
payment systems. As detailed in Table 4, reporting delays decreased from 14.2 days to 5.6 days (a
60.6% improvement), error rates reduced by nearly 68%, and unreconciled transactions fell by over
76%. Improvements in disclosure timeliness and audit compliance further demonstrate positive shifts
in transparency-related indicators, reinforcing the idea that digital payment systems enhance
efficiency and accountability across financial processes.
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Figure 1: Standardized Regression Coefficients Predicting Budget Transparency

Table 4. Pre—Post Digital Payment Adoption Performance Comparison

Indicator Before Digital | After  Digital | % Improvement
Adoption Adoption

Reporting Delay (days) 14.2 5.6 60.6%

Error Rate (%) 12.8 4.1 67.9%

Unreconciled Transactions 38 9 76.3%

Disclosure Timeliness (%) 62% 89% +27%

Audit Compliance (%) 71% 95% +24%
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Figure 2: Pre—Post Digital Payment Adoption Performance Comparison
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Discussion
Interpretation of transparency improvements

The findings of this study clearly demonstrate that modern payment systems significantly enhance
transparency in annual budgeting (Cimpoeru & Cimpoeru, 2015). The consistently high scores for
digital payment usage, transaction traceability, and reporting accuracy (Table 1) indicate that
government entities adopting digital technologies experience substantial gains in financial openness
(Pramanik et al., 2019). The strong correlations observed in Table 2 reinforce the central role of digital
processes in reducing information asymmetry and improving the reliability of budget-related
communication. These results support the argument that digital financial systems are essential tools
for strengthening public accountability by making budgetary flows more visible, verifiable, and
auditable (Uzochukwu et al., 2018).

Role of digital payment adoption in enhancing fiscal accountability

The regression results presented in Table 3 and visualized in Figure 1 highlight that digital payment
system usage (DPSU) is the most influential predictor of budget transparency. This underscores the
transformative effect of digital transactions, which create real-time, traceable financial records that
minimize opportunities for fund misallocation and unauthorized expenditures (Moyo et al., 2021). By
reducing the dependence on manual processes and physical documentation, digital payment systems
help mitigate human error and deliberate manipulation (Biswas & Dutta, 2020). The strong statistical
significance of transaction traceability (TT) further illustrates that audit trails and digital footprints
strengthen fiscal accountability by enabling easier detection of inconsistencies and irregularities in
expenditure reporting (Kaluvakuri & Amin, 2018).

Contribution of automation to reporting accuracy and efficiency

The significant effect of financial reporting accuracy (FRA) on transparency, as reflected in the
regression model, highlights the value of automated tools and integrated financial management
systems. Automation reduces inconsistencies in financial statements and enhances the timeliness of
reporting, although the results indicate that reporting timeliness (RT) alone does not significantly
predict transparency (Kokina & Blanchette, 2019). This suggests that while faster reporting
contributes to efficiency, it is the accuracy and completeness of digital records that ultimately build
transparency (Seele, 2016; Cutillo et al., 2020). The improvements depicted in Figure 2 and detailed
in Table 4 such as reductions in delays, error rates, and unreconciled transactionsrovide empirical
support for the operational benefits enabled by automation.

Influence of institutional factors on digital governance outcomes

While institutional capacity (IC) did not emerge as a significant predictor in the regression model, the
variation observed across administrative units implies that digital readiness and staff capability still
shape the broader impact of digital payment systems. Institutions with higher digital literacy and
better ICT infrastructure are more likely to fully leverage the advantages of digital payment
ecosystems (Katz & Callorda, 2018). Thus, although payment system modernization is a strong
independent driver of transparency, complementary institutional reforms such as staff training,
infrastructure upgrades, and internal process standardization remain critical for maximizing the
transparency gains achieved (Sun et al., 2015; Haralambides, 2017; Pesaresi, & Peduzzi, 2018).

Broader implications for public financial management

The results reaffirm that modern payment systems are not merely technical tools but key enablers of
systemic improvements in public financial management. The marked improvements in audit
compliance, disclosure timeliness, and reconciliation efficiency shown in Table 4 indicate that digital
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systems strengthen oversight mechanisms and foster trust between governments and citizens (Luna-
Reyes & Gil-Garcia, 2014). By ensuring that every financial transaction is recorded and verified, digital
payment systems create conditions for proactive transparency rather than reactive disclosure. This
shift supports international best practices in digital governance and aligns with global efforts to
promote open budgeting standards (Tate et al., 2018).

Conclusion

The present study demonstrates that modern payment systems play a transformative role in
strengthening transparency within annual budgeting processes. The findings consistently reveal that
digital payment system usage, transaction traceability, and financial reporting accuracy significantly
enhance fiscal openness, while improvements in reporting delays, error rates, and audit compliance
further highlight the operational benefits of digital integration. Although institutional capacity did not
emerge as a strong predictor on its own, its complementary influence suggests that digital
infrastructure, staff readiness, and administrative maturity shape the effectiveness of digital reforms.
Overall, the results confirm that modern payment systems not only increase efficiency and accuracy
but also embed transparency directly into the financial architecture of public budgeting. These
insights reinforce the need for governments to adopt robust digital payment ecosystems, integrate
automated reporting tools, and strengthen governance frameworks to achieve long-term
accountability and financial integrity.
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