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In recent decades, technological advancements have presented both
opportunities and challenges for the banking sector. Among these,
forecasting emerging technologies has become a strategic capability for
guiding technology-related decision-making. However, many Iranian banks
lack structured systems for monitoring and analyzing future technological
developments. This study aims to develop a conceptual framework for
forecasting emerging technologies in Iran’s banking industry using a mixed-
methods approach. In the qualitative phase, thematic analysis of semi-
structured interviews with 10 banking experts led to the identification of
four main categories of influencing factors: organizational, technological,
environmental, and cultural. In the quantitative phase, the Fuzzy Delphi
Technique and the Fuzzy Analytic Hierarchy Process (FAHP) were employed
to determine the relative weight of each factor and its sub-indicators. The
results indicate that organizational and technological factors are the most
critical for successful technology forecasting. The final outcome is a four-
layered model that can be used to design a structured forecasting system
within Iranian banks. This model serves as a practical tool for banking
managers and policymakers to prioritize digital transformation initiatives,
develop technology roadmaps, and enhance foresight -capabilities.
Additionally, by integrating thematic analysis and FAHP, this research
contributes to the theoretical development of localized foresight models in
the financial services industry, offering a robust framework for strategic
planning in technology-driven environments.
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1. Introduction

The Iranian banking sector has been rapidly
transformed by advanced technologies such as
artificial intelligence, blockchain, and open banking.
These innovations challenge traditional business
models, requiring banks to become agile and
proactive in anticipating technological shifts.

As illustrated in Figure 1, the overall conceptual
framework for technology foresight in Iranian banks
is structured in four main layers: organizational,
technological, environmental, and cultural.

However, most Iranian banks lack formal systems for
monitoring and forecasting future technologies,
which leads to reactive decision-making and missed
opportunities. The present study addresses this
strategic gap by developing a localized, multi-layered
framework for predicting emerging technologies in
the banking industry.

2. Methodology

A mixed-methods approach was adopted, consisting
of qualitative and quantitative phases. First,
thematic analysis was conducted on semi-structured
interviews with 10 banking experts to identify the
key dimensions influencing technology forecasting.
Four main factors emerged: organizational,
technological, environmental, and cultural. In the
second phase, the Fuzzy Delphi Technique and Fuzzy
Analytic Hierarchy Process (FAHP) were used to
assign relative weights to these factors and their sub-
components, integrating expert opinion with
computational analysis to enhance reliability and
prioritization.

3. Results and Discussion

Findings indicate that organizational and
technological factors are most critical for effective
technology forecasting in Iranian banks. The
resulting four-layered conceptual framework
provides a practical guide for managers to
implement structural foresight systems, prioritize
digital transformation initiatives, and develop
technology roadmaps. The framework is designed to
accommodate the unique institutional, regulatory,
and market challenges of the Iranian banking
context. Comparative analysis with global best
practices (such as DBS Singapore and ING
Netherlands) demonstrates the model’s robustness
and localization. By integrating thematic analysis
and FAHP, this research contributes both empirically
and theoretically to the advancement of foresight
models for financial institutions.

The most significant sub-components for each
layer—including digital alignment and innovation
culture for organizational, IT applications for
technological, and digital literacy for cultural
factors—are summarized in Figure 2.

Figure 1. The proposed four-layer conceptual
framework for forecasting emerging technologies in
the Iranian banking industry.

Figure 2. Key factors and sub-components identified
for each layer in the conceptual model of technology
foresight in Iranian banking.

4. Conclusions

A structured conceptual model for forecasting
emerging technologies was successfully developed
and validated. This model empowers banking
managers and policymakers to make informed
strategic decisions amid technological uncertainty,
fostering sustainable innovation in Iran’s banking
sector. Clear implications for practice, policy, and
future  research  are  provided, including
recommendations for  establishing dedicated
foresight units and integrating predictive analytics
into digital strategy planning.
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Table 1. Comparative comparison of technology forecasting models
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Table 2. Domestic and foreign research conducted
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Table 3. Foreign research conducted
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Figure 1. The initial conceptual framework
proposed for the research.
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Table 4. Final themes extracted from thematic
analysis
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Table 5. Final weight of the main criteria in
technology forecasting (FAHP)
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Table 6. Top sub-criteria with the highest final
weight
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