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Background and Purpose: The advent of emerging technologies has positioned
blockchain as a transformative tool capable of making human capital development
processes more transparent, secure, and data-driven. Within military organizations,
blockchain can serve as a safeguard against credential forgery, inflated or
inaccurate performance assessments, and informational inefficiencies, while
simultaneously strengthening trust, equity, and accountability. Against this
backdrop, the present study aims to map plausible scenarios for the application of
blockchain technology in advancing human capital within the Islamic Republic of
Iran Army.

Methodology: This developmental-applied study adopts a descriptive—causal
research design. The methodological approach integrates a systematic review of the
literature on blockchain applications in human capital development with fuzzy
cognitive mapping. Data for the cross-impact analysis were collected through
questionnaires administered to 14 subject-matter experts in human resource
management and information technology within the Army. The qualitative
component was analyzed using thematic analysis, while the fuzzy cognitive
mapping was executed using FCMapper and Python 3.11. Through thematic
coding, the study identified key success factors, which were subsequently used to
construct potential blockchain application scenarios via fuzzy cognitive mapping.
Findings: The analysis revealed four critical factors shaping human capital
development: (1) application of blockchain technology, (2) organizational
competency development, (3) professional ethics, and (4) interpersonal skills. The
relational network among these factors was visually mapped, resulting in the
identification of three probable scenarios for blockchain integration into human
capital development.

Conclusion: The findings indicate that three distinct scenarios— “Digital Armor,”
“Silent Breach,” and “Core Collapse”— represent potential pathways for
implementing blockchain technology in the human capital development of the
Army. Adopting a scenario-based strategic planning approach can enable the
gradual, adaptive, and targeted deployment of this technology, ensuring alignment
with organizational objectives and operational realities.

Cite this article: Golshahi, B. & Dorbahani, A.H. (2025). Scenario Mapping for the Application of

Blockchain Technology in the Human Capital Development of the Islamic Republic
of Iran Army. Defensive Futures Study, 10 (39), 93-123.

DOI: https://doi.org/10.22034/dfsr.2025.2068588.1936

Publisher: 1.R.I Military Command and Staff University

oNoleh


https://doi.org/10.22034/dfsr.2025.2068588.1936
https://orcid.org/0000-0002-2239-3242
https://orcid.org/0009-0006-6117-5105

Scenario Mapping for the Application of Blockchain ... ./Golshahi and dorbani 94

Extended Abstract

Background and Purpose:

In recent years, blockchain technology, as a transformative innovation, has offered
capabilities that can make human capital development processes more transparent,
secure, and data-driven. Leveraging features such as distributed ledger systems,
immutable recordkeeping, disintermediation, and smart contracts, blockchain plays
a pivotal role—particularly in recording educational achievements, performance
evaluation, and career path management.

The adoption of blockchain within the Army of the Islamic Republic of Iran (AJA)
can prevent credential falsification, biased assessments, and informational
inefficiencies, thereby enhancing trust, fairness, and accountability in human capital
management structures. Through the secure and tamper-proof recording of
information—including training certificates, performance evaluations, and career
histories—blockchain can establish a new mechanism for employee assessment,
promotion, and professional development.

Meanwhile, recent research has emphasized blockchain’s role in strengthening
human capital competencies and capabilities, such as decision-making and problem-
solving, competency and planning management, evaluation and screening skills, and
reducing human capital skill gaps. Accordingly, the purpose of this study is to map
potential scenarios for the application of blockchain technology in the human capital
development of the Army of the Islamic Republic of Iran (AJA).

Methodology:

This research is developmental-applied in nature and adopts a descriptive—causal
approach. A mixed-methods design was employed, combining a systematic literature
review on blockchain applications in human capital development with fuzzy
cognitive mapping (FCM).

Data for the cross-impact matrix were collected through expert surveys involving 14
specialists in AJA’s human resource management and information technology
sectors. The qualitative data analysis was performed using thematic analysis, while
fuzzy cognitive mapping was conducted with FCMapper and Python 3.11 software.
Through thematic analysis, key success factors were extracted, and via fuzzy
cognitive mapping, probable scenarios for blockchain application in human capital
development were designed.

Findings:
The findings revealed four key factors influencing human capital development:
1. Application of Blockchain Technology
2. Organizational Competency Development
3. Professional Ethics
4. Interpersonal Skills
A network map illustrating the interrelationships among these variables was
developed, leading to the identification of three potential scenarios.
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Optimistic Scenario: In this scenario, all identified key factors—from the
application of blockchain technology to professional ethics—coexist in a
harmonized and integrated system of human capital development. Blockchain
acts as the primary transformational driver, ensuring transparent recordkeeping,
personalized learning ecosystems, and enhanced data security. Simultaneously,
individual and interpersonal skills improve human interactions and team
cohesion, while organizational competency increases the organization’s ability to
absorb and implement technological innovations. Professional ethics serve as the
anchor of trust and organizational legitimacy, ensuring ethical use of data and
fairness in decision-making. The outcome is a dynamic, technology-driven, and
highly resilient human capital system, capable of adapting to environmental
changes and emerging threats.

Pessimistic Scenario: In this case, the factors of professional ethics and
interpersonal skills are absent from the network of key variables. Although other
elements remain active, the lack of these two leads to a decline in internal trust,
collaboration quality, and workplace cohesion. Blockchain continues to operate
as an infrastructural tool, yet technological transparency alone cannot compensate
for weakened human integrity and moral responsibility. While short-term
productivity may be sustained, organizational culture becomes vulnerable over
time, resulting in increased internal conflicts and the erosion of social capital.
Catastrophic Scenario: This scenario assumes the elimination of blockchain
application and organizational competency development from the system.
Without blockchain, human capital management processes revert to traditional
and fragmented approaches, drastically reducing data transparency and
traceability, and increasing the risk of errors and data falsification. The lack of
organizational competency further prevents effective institutionalization of
innovation, even if individual and communication skills persist. Consequently,
the organization experiences a severe decline in agility, data trustworthiness, and
operational adaptability, exposing human capital to a high risk of inefficiency and
misalignment with emerging threats.

Conclusion:

The study identifies three plausible scenarios— “Digital Armor,” “Silent Breach,”
and “Core Collapse”—for the application of blockchain technology in human capital
development within AJA. These scenarios provide a strategic foundation for
scenario-based planning and phased, adaptive implementation of blockchain in
human resource management systems. Adopting a gradual, flexible, and purpose-
oriented integration strategy can ensure both technological maturity and
organizational resilience in the evolution of AJA’s human capital ecosystem.
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