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Abstract

Public budgeting is widely recognized as a primary instrument of
fiscal and economic policymaking. The integration of big data can
create new capacities within budgeting systems by enhancing
transparency, improving forecasting accuracy, strengthening
accountability, and optimizing resource allocation processes. Existing
studies have identified general trends in the application of big data in
budgeting systems; however, they have not comprehensively
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examined the challenges, opportunities, and policy guidelines related
to its implementation within policymaking systems. Accordingly, this
study aims to identify the challenges, solutions, and opportunities
associated with the use of big data in Iran’s public budgeting system.
The research adopts a qualitative approach using thematic analysis.
The study population consisted of experts in public budgeting, who
were selected through purposive and snowball sampling techniques.
Data were collected through semi-structured interviews, and
theoretical saturation was achieved after the fifteenth interview. The
collected data were organized and analyzed according to the stages of
thematic analysis.

The analysis resulted in the identification of 24 main themes that
explain the various dimensions of challenges, strategies for
overcoming these challenges, and opportunities arising from the
application of big data in Iran’s public budgeting system. The findings
provide a scientific basis for policymakers and public sector managers
seeking to reform budgeting processes through data-driven
approaches and to enhance financial transparency and accountability.

Keywords: Big data, Public budgeting,Challenges and opportunities,
Thematic analysis, Data-driven budgeting, Data-driven governance.

1. Introduction

Public budgeting is a core instrument of fiscal governance through
which governments allocate resources, implement public policies, and
ensure accountability within administrative and financial systems.
Beyond its fiscal function, the budget also operates as a political and
institutional mechanism that promotes democratic principles,
particularly transparency and accountability toward citizens and
taxpayers.

The rapid advancement of information and communication
technologies has positioned big data as a transformative force in
public sector governance. Governments that adopt data-driven
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approaches can significantly improve decision-making accuracy,
strengthen transparency, enhance expenditure control, and optimize
resource allocation.

Although previous studies have identified general trends in the use of
big data in budgeting systems, they have not examined the associated
challenges, opportunities, and policy guidelines in an integrated and
systematic ~ manner. Consequently, a comprehensive and
context-specific analysis remains lacking, particularly with respect to
Iran’s public budgeting system.

In Iran, several structural weaknesses continue to shape the budgeting
process. These include weak alignment between annual budgets and
long-term development plans, reliance on incremental budgeting
practices, limited performance-based evaluation mechanisms,
fragmented data systems, and insufficient transparency.
Decision-making is often influenced by political considerations rather
than empirical evidence, which undermines fiscal discipline and
overall efficiency. In this context, integrating big data analytics
represents a strategic opportunity to modernize fiscal governance and
shift from intuition-based budgeting toward evidence-based
policymaking.

Accordingly, this study addresses the following research questions:

* What challenges hinder the adoption of big data in Iran’s public
budgeting system?

» What strategies and solutions can address these challenges?

* What opportunities does big data create for strengthening fiscal
governance and budgeting performance?

2. Literature Review

The academic literature widely highlights the transformative potential
of big data in public sector management. Foundational studies such as
Gamage (2016) and Desouza and Jacob (2017) developed conceptual
frameworks for digital transformation while identifying key
technological and policy barriers. More recent empirical research has
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explored national case studies, including budgeting transparency in
Sri Lanka (Nagirikandalage et al., 2025) and sectoral applications
within Iran, such as human resource management (Saedi & Asadi,
2024).

Despite these contributions, a significant gap remains in
understanding how big data can be integrated into the institutional,
financial, and legal environment of Iran’s public budgeting system.
This research addresses that gap by providing a comprehensive,
expert-informed analysis of the challenges, strategies, and
opportunities specific to this context.

3. Methodology

This study adopts a qualitative, exploratory research design grounded
in the interpretivist paradigm. The study population consisted of
senior managers, mid-level administrators, and technical experts
involved in public budgeting within the Plan and Budget Organization
and its affiliated institutions.

Participants were selected through purposive and snowball sampling
techniques. Data were collected using semi-structured interviews, and
theoretical saturation was reached after the fifteenth interview, at
which point no new conceptual categories emerged.

Data analysis followed Braun and Clarke’s six-phase thematic
analysis framework. To ensure methodological rigor and
trustworthiness, the study employed the four criteria proposed by
Guba and Lincoln (1994): credibility, dependability, confirmability,
and transferability. These criteria were reinforced through peer
debriefing and participant validation to enhance the reliability and
transparency of the analytical process.

4. Results

The analysis of interview data led to the identification of 24 main
themes and 68 sub-themes, which were categorized into three
principal dimensions: challenges, strategies, and opportunities.
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The first dimension concerns the challenges associated with
implementing big data. The findings indicate that the most significant
barriers include insufficient specialized knowledge and analytical
skills among personnel, cultural and institutional resistance to
transparency, and legal ambiguities related to data ownership and
security. Additional technical challenges—such as inadequate data
quality, incompatibility among information systems, and fragmented
digital infrastructures—further complicate implementation efforts.
Organizational issues, including weak inter-agency coordination and
the persistence of traditional managerial mindsets, also limit the
effective adoption of big data.

The second dimension identifies strategies for overcoming these
barriers. Key recommendations include strengthening human capital
through targeted professional training, fostering a data-driven
organizational culture, and reforming legal and institutional
frameworks to support secure and efficient data sharing. Experts also
emphasized the importance of data standardization, sustained
investment in digital infrastructure, and the integration of emerging
technologies such as artificial intelligence and advanced analytics.
Furthermore, expanding collaboration with the private sector and
introducing incentive-based policy mechanisms were identified as
effective strategies for promoting the adoption of big data.

The third dimension highlights the opportunities created by
integrating big data into the budgeting process. The findings suggest
that big data can significantly enhance fiscal transparency, improve
the management of public revenues and expenditures, and enable
real-time monitoring of budget performance. It also supports more
evidence-based and less politically driven decision-making,
strengthens public participation, and improves forecasting
capabilities. Together, these opportunities contribute to a more
efficient, accountable, and resilient public budgeting system.
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S. Discussion

The findings suggest that integrating big data into Iran’s public
budgeting system is a complex yet necessary undertaking. The
identified challenges—particularly the skills gap between financial
expertise and data science—are consistent with the broader literature
on digital transformation in the public sector. The study confirms that
technical solutions alone are insufficient; successful implementation
requires a holistic approach that addresses cultural resistance, legal
ambiguities, and institutional inertia.

The proposed strategies highlight the importance of establishing
robust data governance frameworks alongside technological
infrastructure. Developing clear legal frameworks and promoting
transparency can foster institutional trust and facilitate the flow of
information. Such measures can gradually shift budgeting from a
retrospective administrative process toward a forward-looking
strategic instrument aligned with national development goals.

6. Conclusion

This study concludes that despite structural, technical, and cultural
challenges, the transition toward a data-driven budgeting system in
Iran holds significant transformative potential. The 24 identified main
themes provide a comprehensive roadmap for policymakers and
public sector managers.

Achieving smart governance requires prioritizing data literacy among
public employees, modernizing digital infrastructure, and establishing
robust legal frameworks to ensure data security and transparency.
Through a gradual and strategic approach, Iran can leverage big data
to promote a more transparent, efficient, and accountable public
financial management system. Future research should focus on the
practical implementation of these strategies within specific policy
sectors.
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