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Objective: Today's battlefield requires fast and accurate critical decisions in
the field. Implanting microchips in soldiers' bodies allows for effective
presence in these locations. But its development is accompanied by
uncertainties. Identifying scenarios for the next ten years of this technology
takes into account its future uncertainties.

Methods: The scenario-building method developed by Peter Schwartz was
employed. This work was conducted using conventional content analysis
methods, the analytical matrix of the network of impacts and uncertainty, and
narrative analysis, with the scenario method serving as a connecting link in
the workflow for these methods.

Findings: “Trust and public acceptance” and “cultural-religious beliefs”
have been identified as elements with critical uncertainty that impact the
future space of microchip implantation for soldiers, and based on these two
critical uncertainties, four scenarios have been narrated.

Conclusion: This study has provided strategic Information about the use of
microchip implantation for the military in order to inform policymakers so
that, while raising the awareness of those involved in this field, necessary
measures can be taken to improve the quality of policymaking.
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Extended Abstract

INTRODUCTION

The horizon 1414, emerging technologies are expected to significantly
redefine the boundary between humans and machines on the battlefield. One
of the most transformative is the implantation of microchips in soldiers’
bodies-a technology that not only enhances military forces' performance but
also introduces far-reaching implications across ethical, legal, social, military,
and biotechnological dimensions. Futures studies, Futures research, is a tool
to identify possible scenarios and uncertainties. Informs defense
policymakers of emerging trends and their implications and assists in long-
term planning. This research focuses on the future of microchip implantation
and its potential consequences through scenario building. It presents possible,
probable, and preferred scenarios and prepares the country's defense
developers and policymakers to face the developments of these technologies
in the future. For example, what privacy challenges does the implantation of
microchips pose in modern warfare, and what implications does it have for
the structure, processes, and future of the military biotechnology industry?

METHODOLOGY

This work uses Peter Schwartz's scenario-building method. This work was
conducted using conventional content analysis methods, the analytical matrix
of the network of impacts and uncertainty, and narrative analysis, with the
scenario method serving as a connecting link in the workflow for these
methods. In the first and second steps, directed qualitative content analysis
was used to examine the literature and semi-structured interviews. In the third
step, driving forces and key factors were identified, and in the fourth step, a
questionnaire was used to rank these key factors and driving forces based on
their importance and uncertainty. To reach the target population—national
experts in biotechnology and cyborg technologies—questionnaires were
distributed via virtual networks and email. A total of 68 experts were
contacted, of whom 48 expressed willingness to participate, and 20 ultimately
completed the questionnaire. Data collection in this study was conducted
using a combination of semi-structured interviews and electronic
questionnaires.
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RESULT

Based on the findings of this study, four distinct scenarios were identified,
namely: the Cooperative Cyborg Soldier, the Aggressive Cyborg Soldier, the
Soldier in Crisis, and the Soldier in Duality. Considering the analysis of the
scenarios, the realization of a desirable outcome in the use of biotechnology
for military purposes—particularly in enhancing the physical and
psychological capabilities of soldiers—requires the adoption of a deliberate
and strategic approach. Public awareness regarding the opportunities and
threats posed by such technologies, promoted through media, the general
education system, and specialized military training, plays a fundamental role
in fostering transparency and building public trust. The development of clear,
precise, and human rights-based legislation that addresses ethical, safety, and
human dignity concerns in the application of biotechnological tools is a
necessity. Moreover, the engagement of social, cultural, and religious
institutions in the policymaking and oversight processes can contribute
significantly to the social acceptability of these initiatives. Ultimately,
promoting a jurisprudential and forward-looking approach—particularly one
that emphasizes indigenous values and religious imperatives—can facilitate
the alignment of military biotechnological innovations with cultural norms
and ethical considerations, thereby clarifying the path for informed decision-
making in response to emerging scenarios.

DISCUSSION and CONCLUSIONS

This study conducted a horizontal scanning across six major domains
(political, economic, social, technological, environmental, and legal),
identifying 70 key factors and driving forces relevant to the future of this
technology. These elements were analyzed using thematic network analysis,
which preserved the context and facilitated the extraction of strategic
Information. The analysis led to the formulation of four main scenarios: The
Cooperative Cyborg Soldier, The Aggressive Cyborg Soldier, The Soldier in
Crisis, and The Duality Soldier. Among the driving forces, two stood out for
their high importance and uncertainty: cultural-religious beliefs and public
acceptance and trust. These forces exert the most significant influence on the
trajectory of the proposed scenarios. In the preferred scenario, the
Cooperative Cyborg Soldier, a convergence is achieved among technology,
public opinion, and cultural values. Microchip implantation is voluntary, and
its military, medical, and technological advantages are realized both
domestically and internationally. This scenario poses the lowest risk to
privacy and yields the highest operational effectiveness. In contrast, the other
three scenarios represent fewer desirable paths, arising from misalignment
between public acceptance and cultural-religious considerations, or from the
imposition of technology on soldiers. In particular, the Soldier in Crisis
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scenario envisions mandatory microchip implantation without public support,
leading to dissatisfaction, a decline in military recruitment, and increased
biological and psychological risks. The Duality Soldier scenario reflects a
deep conflict between public resistance and cultural endorsement, resulting
in stagnation in technological development and diminished military morale.
These scenarios are not predictions. Rather, while enhancing the inform of
stakeholders in this field, they are considered a means of mental preparation,
increasing strategic understanding, and improving the quality of
policymaking and planning in the face of a complex future and uncertainties.
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