Business Intelligence Management Studies () ATU
Vol. 15, No.57, 2026; P 271-309 M | PRESS
ims.atu.ac.ir

DOI: 10.22054/ims.2026.89620.2713

Elucidating a Model for the Adoption of Artificial Intelligence in
Financial Risk Management within the Gold Value Chain: A
Qualitative Study Using a Constructivist Grounded Theory
Approach

Department of Materials and Metallurgical
Engineering, Faculty of Materials and Metallurgical
Engineering, Sharif University of Technology,
Tehran, Iran

Pedram Maleki

Department of Business Administration, Faculty of
Mohammad Safari * | Economic and Administrative Sciences, University
of Mazandaran, Babolsar, Iran

Abstract

This study aimed to develop a model for the adoption of artificial intelligence
(Al) in financial risk management across the gold value chain. The study was
designed using a constructivist grounded theory approach with an
interpretivist orientation and was aligned with the “Research Onion” logic to
harmonize philosophy, strategy, and method. Data were collected through in-
depth semi-structured interviews with purposively and then theoretically
sampled experts from different segments of the gold value chain; data
collection and analysis proceeded concurrently. Analysis employed initial
coding, focused coding, and theorizing, alongside constant comparison and
analytic memoing. Trustworthiness and dependability were enhanced through
member checking, peer debriefing, and inter-coder agreement. The findings
revealed a core process of human—machine hybrid financial decision-making,
shaped by the dynamic interplay of three dimensions: building trust and the
gradual adoption of Al; data-driven governance and infrastructure; and
financial risks and the strategies for managing them. In this configuration, Al
functioned as a decision-support tool while humans remained the final arbiter;
trust in models was contingent on data quality, explainability, and contextual
fit, and implementation outcomes reflexively recalibrated trust levels and
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governance arrangements. The contribution lies in proposing a context-
sensitive process model for the responsible integration of Al into financial risk
management in the gold industry and in explicating the mechanisms of trust,
governance, and human—machine integration, yielding practical implications
for data governance design, workforce capability building, and the
development of explainable models.

1. Introduction

Financial risk management across the gold value chain involves interconnected
uncertainties arising from price fluctuations, exchange rate movements, liquidity
constraints, project financing, and operational conditions. These uncertainties
create a need for analytical tools that can support timely and informed financial
decisions. Artificial intelligence (Al) offers opportunities to identify patterns in
complex data, anticipate risks, and assess alternative scenarios. However, its
practical value depends on how model outputs are interpreted and incorporated
into organizational decision-making. The literature reviewed in this study largely
emphasized the predictive performance of econometric, machine-learning, and
deep-learning models. Although these studies advanced gold price and risk
forecasting, they provided less insight into the organizational processes through
which Al becomes part of routine risk management. In particular, the
development of trust, the governance of data and models, and the allocation of
decision-making responsibility between humans and machines remained
insufficiently explained in the context of the gold industry. This study therefore
sought to develop a grounded explanation of how Al is adopted in financial risk
management across the gold value chain. It examined participants’ experiences to
identify the conditions, interactions, and feedback processes shaping Al use, with
particular attention to the relationship between machine-generated analysis and
human judgment.

Methodology
The study adopted an interpretivist orientation and employed Charmaz’s
constructivist grounded theory approach. The research onion framework guided
the alignment of the philosophical position, research strategy, and methods. This
design was appropriate for examining an emerging, context-dependent process
and developing a conceptual model grounded in participants’ accounts.
Participants were selected initially through purposive sampling, followed by
theoretical sampling as the analysis revealed conceptual gaps requiring further
exploration. Nine participants were interviewed, representing roles in gold
mining, processing, financial management, administration, auditing, and bullion
and coin trading. Eligibility depended on practical experience with financial risk-
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related decisions in the gold industry and familiarity with analytical information
or decision-support tools.

Data were collected through in-depth, semi-structured interviews lasting
approximately 20-40 minutes. Interviews explored financial risks, experiences
with Al, trust in model outputs, organizational and technical constraints, legal and
ethical concerns, and the relationship between human judgment and automated
analysis. All interviews were recorded with informed consent and transcribed
verbatim.

Data collection and analysis proceeded concurrently using MAXQDA.
Analysis involved initial line-by-line coding, focused coding, and theoretical
integration, supported by constant comparison and analytical memo writing. The
literature served as a source of sensitizing concepts and was revisited during
analysis without imposing a predetermined framework on the data.
Trustworthiness was strengthened through member checking, peer debriefing,
documentation of analytical decisions, and the presentation of supporting
interview quotations. Three interviews were independently coded by two
researchers, yielding an overall agreement of 85%.

Results

Initial coding generated 268 codes, which were consolidated into nine main
categories: organizational culture and Al acceptance; risk strategies and financial
decisions; Al applications and financial risks across the gold value chain; training
and empowerment; legal and ethical considerations; data quality and Al
infrastructure; human—machine decision integration; limitations and challenges of
Al use; and trust and transparency in Al models.

Theoretical integration organized these categories around the core process of
“hybrid human—machine financial decision-making.” This process was shaped by
the interaction of three dimensions: trust building and gradual Al acceptance;
data-driven governance and infrastructure; and financial risks and their
management strategies.

The first dimension concerned the gradual and conditional development of
trust. Participants assessed model outputs against their professional experience,
knowledge of market conditions, and opportunities to verify results. Confidence
depended on data quality, transparency, explainability, and compatibility with
local conditions. Training and practical experience helped users interpret and
question model outputs. Conversely, inaccurate predictions, limited transparency,
and discrepancies between model outputs and operational realities could
undermine acceptance.

The second dimension concerned the infrastructure and governance
arrangements supporting Al use. Participants emphasized accurate, complete,
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current, and locally relevant data, together with appropriate technical
infrastructure and specialist expertise. Model monitoring and updating were
closely linked to the perceived reliability of analytical outputs. Legal and ethical
considerations also shaped adoption, particularly the need to explain financial
decisions and establish clear accountability. These findings connected technical
requirements with organizational oversight and responsibility.

The third dimension reflected the risks encountered across the gold value
chain, including gold price volatility, currency and liquidity risks, project
financing difficulties, operational risks, and regulatory and reporting concerns.
Participants described Al as a means of supporting risk monitoring, pattern
recognition, and scenario analysis. Its use was situated within existing financial
strategies, including hedging, liquidity management, and responses to market
fluctuations.

Within the central process, Al supported analysis while human decision-
makers retained final authority and responsibility. Participants combined model
outputs with market knowledge, experience, and contextual judgment, verifying
results and considering alternative scenarios before making decisions. The
relationship between human and machine contributions was therefore continually
adjusted rather than fixed.

Five theoretical propositions summarized the model. First, the complexity of
financial risks encouraged the use of Al and hybrid decision-making. Second, data
governance and infrastructure conditioned the extent of Al integration. Third, trust
developed gradually through experience, verification, and perceived
explainability. Fourth, hybrid decision-making involved an ongoing balancing of
human judgment and machine analysis. Fifth, the outcomes of this process fed
back into trust and governance arrangements. Successful experiences could
support wider integration, whereas errors could reinforce caution or a return to
traditional practices. These propositions represented conceptual relationships
derived from qualitative analysis, rather than statistically tested effects.

Conclusion
The study developed a context-sensitive process model explaining Al adoption in
financial risk management across the gold value chain. Its central contribution
was to connect trust, data governance, financial risk conditions, and human-
machine interaction within a single explanatory account. The findings suggested
that predictive capability alone was insufficient to explain meaningful
organizational adoption. The use of Al depended on the conditions under which
its outputs became understandable, verifiable, and relevant to financial decisions.
The model highlighted three practical priorities for organizations in the gold
industry: improving data quality and governance; strengthening users’ financial
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and technical capabilities; and establishing explainable, monitorable decision-
support systems with clear human accountability. These priorities should be
addressed alongside model development so that analytical outputs can be critically
assessed and incorporated into existing risk-management processes.

The findings also positioned adoption as an iterative process in which
experience reshaped both trust and organizational controls. As a qualitative model
grounded in nine participants’ accounts, its applicability to other settings requires
consideration of contextual differences. Future research could examine its
propositions in additional organizational settings and evaluate how hybrid
decision-making operates in practice over time.

Keywords: Business Intelligence; Artificial Intelligence; Financial Risk
Management.
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