Novel Explorations in Computational Science and Behavioral Management Number of tables 06

Number of references 30

Vol. 3, Issue 2, 2026, pp. 76-90 Number of figures 00
. N A=

https://necsbm.shandiz.ac.ir @ P-ISSN: 298]-1694 E-ISSN* 2981-1015

RESEARCH ARTICLE

> This is an open access article under the
NECSBM - gy nC

Prospective analysis of influencing factors on forward-
looking thinking using fuzzy Delphi

Safar Fazli
Professor, Futures Studies department, Faculty of Social Sciences, Imam Khomeini International University, Qazvin, Iran.

Saeed Rezaei Kalaj”
PhD student in Futures Studies, Imam Khomeini International University, Qazvin, Iran.

Article History Abstract
Received: 27 December, 2024 This study aimed to identify the factors influencing foresight thinking and provide a
Revised: 06 March, 2025 framework for enhancing this key skill. The research employed a mixed-methods approach
Accepted: 08 April, 2025 and utilized the fuzzy Delphi method to achieve consensus among experts. The research is
Keywords applied in purpose and descriptive-analytical in nature. The statistical population consisted
of 14 experts in the fields of foresight, management, and education, selected through
Future thinking, purposive sampling. Data were collected through semi-structured interviews and three
fuzzy Delphi, rounds of fuzzy Delphi implementation. For data analysis, qualitative methods (thematic
foresight, coding) and fuzzy analysis were used to determine the importance and prioritization of
future trends and factors. The findings revealed that out of 17 initial themes, 12 factors were identified as key
Transformations. components of foresight thinking. These factors included critical thinking ability, risk

management, innovation and creativity, analysis of social and cultural trends, and
acceptance of the future as a dynamic process. The study concluded that strengthening
these factors is essential for designing educational programs and long-term policies aimed
at fostering foresight thinking in individuals and organizations. This framework can
contribute to improved decision-making under uncertainty and enhanced adaptability to
future changes. The results underscored that fostering foresight thinking requires a focus on
elements such as critical thinking, risk management, innovation, and trend analysis, which
facilitate better decision-making and future adaptability.
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Extended Abstract
_ become a critical competency for individuals and
Introduction organizations. Future-oriented thinking (FOT) is a
In an era marked by rapid and unpredictable systematic and strategic approach that enables

changes across economic, political, technological, ~decision-makers to analyze trends, ~mitigate
and environmental domains, the ability to Uncertainties, and formulate effective long-term

anticipate and adapt to future challenges has Strategies (Ko & Yang, 2024). Despite its
significance, identifying and analyzing the key
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factors that shape FOT remains a complex
challenge due to the inherent uncertainties and
cognitive biases that influence foresight processes
(Rowland & Spaniol, 2021).

This study aims to address this gap by exploring
the factors that influence FOT and proposing a
framework to enhance this essential skill. The
research is grounded in the premise that FOT is a
multidimensional construct shaped by individual,
organizational, and environmental factors. Prior
studies have highlighted the role of leadership,

organizational culture, cognitive biases, and
technological advancements in shaping FOT
(Boussebaa, 2021; Bigliardi et al., 2021).

However, a comprehensive framework integrating
these factors is lacking.

The study employs the Fuzzy Delphi Method
(FDM), a hybrid approach combining qualitative
and quantitative techniques, to achieve consensus
among experts. FDM is particularly suited for this
research due to its ability to handle uncertainty and
ambiguity in expert judgments (Geurts et al.,
2022). By synthesizing insights from 14 experts in
futures studies, strategic management, and
behavioral sciences, this research identifies 12 key
components of FOT, including critical thinking,
risk management, innovation, and social trend
analysis.

Methodology

This study adopts a mixed-methods approach,
integrating qualitative thematic analysis with
quantitative fuzzy logic techniques. The Fuzzy
Delphi Method was selected for its robustness in
aggregating expert opinions while accounting for
uncertainty and linguistic imprecision (Saritas et
al., 2022). A purposive sample of 14 experts was
selected based on their expertise in futures studies,
strategic management, and emerging technologies.
The participants included academics, industry
professionals, and policymakers with extensive
experience in foresight methodologies. Their
familiarity with FOT was assessed on a 5-point
Likert scale, with most scoring >4, indicating high
proficiency. The study was conducted in three
stages:

1- Semi-Structured Interviews: Experts were
interviewed to extract initial themes influencing

FOT. Through thematic analysis, 17 preliminary
factors were identified.

2- Fuzzy Delphi Rounds: The factors were refined
using a trapezoidal fuzzy scale to capture expert
consensus. Participants rated each factor on a scale
from strongly disagree (0, 0.1, 0.2, 0.3) to strongly
agree (0.8,0.9,1, 1).

3- Consensus Building: Three iterative rounds
were conducted until convergence was achieved
(mean agreement >0.7).

The fuzzy aggregation process involved
calculating the centroid of trapezoidal fuzzy
numbers to determine the final weight of each
factor (Marinkovic et al., 2022).

Results and Discussion

The study identified 12 core factors influencing
FOT, categorized into cognitive, strategic, and
environmental dimensions:

1- Cognitive Factors

e Critical Thinking (Al): Experts
emphasized its role in evaluating
information and identifying hidden trends
(Mean =0.72).

e Awareness of Current Trends
Essential for  contextualizing
scenarios (Mean = 0.74).

(A2):
future

2- Strategic Factors

o Decision-Making Under Uncertainty (A4):
Highlighted as a pivotal skill for adaptive
strategies (Mean = 0.70).

e Long-Term Strategic Planning (A7):
Crucial for aligning short-term actions with
future goals (Mean = 0.75).

3- Environmental Factors

e Technological Innovation (A13): Rapid
advancements necessitate  continuous
adaptation (Mean =0.71).

e Social and Cultural Trend Analysis (A12):

Critical for anticipating societal shifts
(Mean =0.71).
Five factors (e.g., Global

Perspective, Philosophical/Ethical Views) were
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excluded due to low consensus (Mean <0.7). The
findings align with prior research (Hallford et al.,
2022; Lynch et al., 2021) but extend them by
integrating fuzzy logic to quantify expert
judgments.

Conclusion

This study provides a validated framework for
understanding and enhancing FOT, emphasizing
the interplay of cognitive, strategic, and
environmental factors. Key contributions include:

1- Theoretical: A structured model of FOT,
bridging gaps in futures studies literature.

2- Methodological: Demonstrated efficacy of FDM
in handling foresight-related uncertainties.

3- Practical: Recommendations for policymakers
and educators to integrate FOT into training
programs.

Limitations and Future Research are as follows

e The study’s reliance on expert opinions
may introduce bias.

« Future research could explore cross-cultural
comparisons and real-world applications of
the framework.

In conclusion, fostering FOT requires a holistic
approach that combines critical thinking, strategic
agility, and technological literacy. This research
lays the groundwork for future studies aimed at
building resilient individuals and organizations
capable of navigating an uncertain future.
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