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Abstract

Public budgeting is considered a primar for fiscal and
economic policymaki of big data can
unlock new capacitigs systems, such as
enhancing transparenc roving forecast accuracy,
boosting accobirabilit mlining resource allocation
indicated general trends in
a within budgeting systems.

e not comprehensively addressed

implementatio
present research

licymaking systems. In this context, the
s to identify the challenges, solutions,
and opportunities lassociated with employing big data in
Iran’s public b ting system, employing a qualitative
approach and the thematic analysis method. The study
population comprised experts in public budgeting, with a
snowball and purposive sampling strategy. Semi-structured
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interviews were used for data collection, reaching theoretical
saturation by the fifteenth interview. The obtained data were
organized and analyzed using the stages of thematic analysis.
Consequently, 24 main themes were identified, elucidating
the various dimensions of challenges, solutions for
overcoming these challenges, and opportunities arising from
the application of big data in Iran’s public budgeting system.
The research findings can serve as a scientific basis for
policymakers and public sector manage
driven budgeting processes and
transparency and accountability.

Keywords: Big data; Public b
opportunities; Thematic analysis;

Data-driven governance

ument of fiscal governance
cate resources, implement
Id accountability  within
| systems. Beyond its fiscal
rates as a political and institutional
ces democratic principles, particularly
accountability toward citizens and

budgeting;

1. Introduction ‘

Public budg ng‘a Cco
through whic ?vern
public poI|C|
administrative and i
function, theNqudge
mechanism
transparency a
taxpayers.

The rapid advancement of information and communication
technologies has tioned big data as a transformative force
in public sector governance. Governments that adopt
data-driven  approaches can substantially improve
decision-making accuracy, strengthen transparency, enhance
expenditure control, and optimize resource allocation.
Although previous studies have identified general
orientations and broad trends regarding the use of big data in
budgeting systems, they have not examined the challenges,
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opportunities, and policy guidelines in an integrated and
systematic manner. As a result, a comprehensive and
context-specific analysis remains absent, particularly in
relation to Iran’s public budgeting system.

In Iran, persistent structural weaknesses shape the budgeting
process. These include weak alignment between annual
budgets and long-term development plans, reliance on
incremental  budgeting,  limited erformance-based
evaluation mechanisms, fragmented d systems, and
insufficient  transparency. Decision-maki i
influenced by political considerations inste empirical

ernize fiscal

represents a strategic opportunity to
intuiti udgeting toward

governance and move fgom intui
evidence-based policw ing.
Accordingly, thisWstudy, s to

research questiogs:

* What challemges hi doption of big data in Iran’s

publig budgetin

e What }
challenggs®

» What opp es does big data create for strengthening
fiscal governagce and budgeting performance?

2. Literature Revi

solutions can address these

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

Despite these contributions, a clear 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
challenges, strategies, and opportunities, specific to this
context.

3. Methodology

This study employs a qualitatiye,
grounded in the interpretivist paradigm:
consisted of senior managers, mid-level
technical experts involued in p
and i

design
y population
Inistrators, and
geting within the
iliated institutions.

Participants \“Bcr ite gh purposive and snowball
ies. were  collected using
semi-st [ nd theoretical saturation was
' interview, at which point no new
erged.

Data analysis
thematic analysis

owed Braun and Clarke’s six-phase
mework. To ensure the trustworthiness
and methodologicalirigor of the study, we adopted the four
trustworthiness ria proposed by Guba and Lincoln
(1994), namely credibility, dependability, confirmability, and
transferability. These criteria were strengthened through peer
debriefing procedures and participant validation to enhance
the robustness and transparency of the analytical process.
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4. Results

The analysis of the interview data resulted in the
identification of 24 main themes and 68 sub[Ithemes, which
were organized into three principal dimensions: challenges,
strategies, and opportunities.

The first dimension focuses on the challenges associated with
implementing big data. The findings indjcate that the most
significant obstacles include insuffiCient specialized
knowledge and analytical skills among persegnel, cultural

and institutional resistance to nd legal
ambiguities concerning data ow ecurity
Additional technical barriers, such ata quality,
incompatibility across information syste d fragmented

digital infrastructures\further implementation
efforts. Organlzatha including  weak
inter[Jagency coof@inati the persistence of traditional

managerial Mﬁ&
data.

datal]driven organizational culture, and reforming legal and
institutional frameWorks to enhance secure and efficient data
sharing. Experts also emphasized the importance of data
standardization, ustained  investment in  digital
infrastructure, and the integration of emerging technologies
such as artificial intelligence and advanced analytics.
Moreover, expanding collaboration with the private sector
and adopting incentivel lbased policy mechanisms were
identified as effective approaches to promoting the use of big
data.



du‘}al?o)mlwulwr\sp

The third dimension highlights the opportunities enabled by
the integration of big data into the budgeting process. The
results suggest that big data can substantially enhance fiscal
transparency, improve the management of public revenues
and expenditures, and support realJtime monitoring of
budgetary  performance. It also enables more
evidencel /based and less politically influenced decision-
making, strengthens public participation, and enhances
forecasting capabilities. Together, th opportunities
contribute to a more efficient, accountable’\and resilient
public budgeting system.

5. Discussion

The findings suggest integrating big da
budgeting is a co
identified challenge
finance and data Scienc
public sector‘iﬂ'}tr

Iran’s public
endeavor. The
skills gap between
global literature on
ton. The study confirms that
ufficient; success requires a
g cultural resistance, legal
ambiguitie insti al inertia. The proposed strategies
overnance” alongside technical
ishing clear legal frameworks and
rency can build trust and facilitate
information flow, Shifting the budgeting paradigm from a
retrospective procgss to a prospective, strategic tool that
aligns resource allocation with national goals.

infrastructure.
promoting trans

6. Conclusion

This study concludes that despite structural, technical, and
cultural challenges, the path to a data-driven budgeting
system in Iran offers transformative benefits. The 24
identified main themes provide a comprehensive roadmap for
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policymakers. Realizing the vision of smart governance
requires prioritizing data literacy among public employees,
modernizing digital infrastructure, and establishing robust
legal frameworks for data security. Through a gradual,
strategic approach, Iran can leverage big data to foster a more
transparent, efficient, and accountable public financial
management system. Future research should focus on the

practical implementation of these strategies in specific
sectors. \
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1, Operation Research (OR)

2, Computer Science

3, Evolutionary Algorithm

4. Genetic Algorithm

. Stochastic Optimization

. Simulated Annealing Algorithm
. Swarm Intelligence

. Ant Colony Algorithm

. Regression
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