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Abstract

This study aimed to develop an exploratory conceptual framework to elucidate the
requirements for algorithm-based governance, intelligent audit oversight, and data-
driven entrepreneurship development. The city of Kermanshah served as the empirical
setting for developing the conceptual framework. However, the proposed framework
is not confined to the specific characteristics of this city, and the identified factors may
also be examined in other urban contexts. An exploratory mixed-methods approach
was adopted. Components were identified through semi-structured interviews and
subsequently refined and prioritized using the fuzzy Delphi method based on expert
judgments. The findings yielded 15 factors grouped into five dimensions. The results
reflect expert consensus on the identified factors and their relative priorities and do not
constitute evidence of causal relationships among the framework’s dimensions. The
study contributes to the literature by offering an integrated framework that connects
algorithm-based governance, intelligent auditing, and data-driven entrepreneurship at
the urban level.

Keywords: Algorithmic Governance, Intelligent Audit Oversight, Data-Driven
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1. INTRODUCTION
Public and municipal organizations generate large volumes of
financial, contractual, transactional, and operational data. However,
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data volume alone does not prevent error, misconduct, or fraud.
Periodic, sample-based, and retrospective audits can leave high-risk
transactions unexamined until corrective action becomes costly.
Intelligent audit supervision addresses this limit by combining
continuous data analysis, control rules, artificial intelligence, and
professional judgment. It can screen broader transaction populations
and identify unusual patterns near the time of occurrence, but it must
support rather than replace the auditor's judgment (Appelbaum et al.,
2017; Issa et al., 2016).

Algorithmic governance provides the institutional rules for the
use of data and algorithms in risk assessment, prioritization,
monitoring, and public decision-making. A valid governance
arrangement must combine technical performance with data quality,
transparency, explainability, accountability, privacy protection,
human oversight, and a clear right to review decisions (Abraham et
al., 2019; Tabassi, 2023; Yeung, 2018). These safeguards are also
important for data-driven entrepreneurship. Reliable and responsibly
shared public data can support opportunity recognition, service
design, and business innovation, whereas poor-quality or
unrestricted data can reduce trust and create legal and ethical risks
(Grimaldi et al., 2026).

Previous studies usually examine algorithmic governance,
intelligent auditing, and data-driven entrepreneurship as separate
fields. This separation is important in Kermanshah, where effective
entrepreneurial development depends on coordination among public
agencies, municipal management, universities, financial institutions,
and private firms (Shakiba et al., 2020). No integrated local model
has shown which governance principles can improve audit
supervision while enabling the responsible reuse of trusted data.
Therefore, this study aimed to develop and prioritize an urban-level
algorithmic governance model for intelligent audit supervision and
data-driven entrepreneurship in Kermanshah, Iran.

2. MATERIALS AND METHODS

This applied study employed a sequential exploratory mixed-

method design. The study population consisted of academic and
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executive experts in accounting and auditing, public and urban
management, information technology, artificial intelligence, data
governance, and entrepreneurship in Kermanshah. Thirty experts
were selected through criterion-based purposive sampling with
limited snowball recruitment. All participants held at least a master's
degree and had a minimum of five years of relevant professional
experience.

The qualitative phase used semi-structured interviews with nine
main questions. Each interview lasted 30-45 minutes and was
recorded with participant consent. The researchers used ATLAS.ti
for open and in-vivo coding. They reviewed the codes repeatedly,
removed duplicates, and combined similar concepts. This process
reduced 146 initial codes to 53 independent codes, which formed 15
factors in five dimensions. The quantitative phase used a two-round
fuzzy Delphi questionnaire. Five linguistic ratings, from very low to
very high, were converted to triangular fuzzy numbers, and the
centroid method produced a defuzzified score (Ishikawa et al.,
1993). After round one, the anonymous group mean was returned to
the panel. A factor was retained when its score was at least 0.50 and
at least 75% of experts selected high or very high. Consensus was
reached when the change between rounds was less than 0.10. The
method identified and prioritized factors; it did not test direct,
indirect, or causal relations.

3. RESULTS AND DISCUSSION

The The panel included 21 men and 9 women. Nineteen
participants (63.3%) held doctoral degrees, and 11 (36.7%) held
master's degrees. The four expertise groups were relatively balanced
in size. academic and research experts and audit and financial
management experts each represented 26.7% of the panel, while
information technology and data experts and entrepreneurship and
innovation experts each represented 23.3%. The qualitative analysis
produced three factors for data and technology infrastructure, four
for algorithmic governance, four for intelligent audit supervision,

N
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two for organizational requirements, and two for data-driven
entrepreneurship.

All 15 factors passed both acceptance criteria. Defuzzified scores
ranged from 0.683 to 0.822 in round one and from 0.747 to 0.856 in
round two. The change between rounds ranged from 0.028 to 0.069,
which was below the 0.10 consensus threshold for every factor.
Table 1 presents the six highest priorities. Information security and
privacy ranked first. Data quality and integration and continuous
monitoring and intelligent alerts shared second place, followed by
anomaly and fraud detection.

Table 1

Highest-ranked factors in the second fuzzy Delphi round

Rank Factor Final score
1 Information security and privacy 0.856
2 Data quality and integration 0.850
2 Continuous monitoring and intelligent alerts 0.850
4 Anomaly and fraud detection 0.844
5 Algorithm transparency and explainability 0.831
5 Legal and regulatory framework for algorithms 0.831

The priority pattern shows that intelligent supervision requires a
trusted data foundation before advanced analytics can produce valid
audit evidence. The high scores for transparency, explainability, and
a legal and regulatory framework also show that technical accuracy
is not sufficient. Auditors and managers must be able to inspect the
basis of a high-risk classification, identify responsibility, preserve an
audit trail, and use human review for sensitive actions. The factor
‘conversion of data into entrepreneurial opportunities' received a
score of 0.808. Controlled access to public data received the lowest
score, 0.747, but remained well above the acceptance threshold.
Thus, the panel did not reject public-data reuse; it treated secure,
classified, and accountable access as a condition for reuse. These

N]
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results connect oversight and economic value creation in one
framework. However, the close factor weights and the Delphi design
support a conclusion about expert consensus and priority only. They
do not prove that one factor causes another or that intelligent auditing
directly increases entrepreneurship.

4. CONCLUSION

The proposed model integrates data and technology
infrastructure, algorithmic governance, intelligent audit supervision,
organizational requirements, and data-driven entrepreneurship in
one contingent urban framework. The results show that a city should
not begin with automation alone. It should first improve data quality,
interoperability, security, and privacy. It should then establish
explainable decision rules, clear accountability, human review,
traceable audit records, and a legal basis for data use. Management
support, auditor digital competence, interorganizational cooperation,
and controlled data access can then support both continuous
supervision and responsible entrepreneurial use. The study is limited
by purposive sampling in one city and by the non-causal nature of
fuzzy Delphi analysis. Future studies should validate the model with
structural equation modeling and larger samples, compare it across
cities, and test pilot applications in municipal contracts, tenders, and
payments.
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