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You are the captain of a space exploration mission to Mars. Six months into the journey, a critical life
support system malfunctions. After careful analysis, your engineer determines that the system can be
repaired, but it requires a specialized part that can only be 3D printed using a rare material. There's
enough of this material on board to either print the part or to continue producing essential medication for
one of your crew members with a chronic condition.

If you choose to repair the life support system, all crew members will survive the journey, but the one
crew member will likely suffer severe health complications. If you continue producing the medication, that
crew member will remain stable, but the faulty life support system significantly increases the risk of
mission failure and potential loss of all lives on board.

The crew member in question is your most experienced engineer, crucial for the mission's success on
Mars. Earth is too far away to provide immediate assistance, and your decision must be made within 24
hours. Your choice will have profound implications for the mission, the lives of your crew, and potentially
the future of space exploration.

1. What are the ethical dilemmas involved in this case?

2. How should a leader balance the ethical principles of non-maleficence and beneficence in this critical
situation?

3. What lessons can be learned from this scenario to improve contingency planning and resource
allocation?
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Introduction:

On a Mars mission, the captain faces a critical decision when a life support system fails. With limited
resources, they must choose between repairing the system to ensure the crew's survival or continuing
medication for a key crew member with a chronic condition.

The scenario underscores the complex ethical challenges of leadership in space exploration,
where resources are scarce and decisions can have life-or-death consequences.

Body

1. What are the ethical dilemmas involved in this case?

Utilitarianism vs. Individual Rights: The need to save the entire crew versus respecting
the right to health of the individual crew member.
Short-term Survival vs. Long-term Mission Success: Immediate crew survival versus the
potential for completing the Mars mission.
Equality vs. Utility: Treating all crew members' lives as equal versus prioritizing the engineer



crucial for mission success.
Duty to Crew vs. Duty to Mission: The captain's responsibility to protect all crew members
versus the obligation to ensure mission completion.
Autonomy vs. Paternalism: Allowing the affected crew member to make their own choice
versus making a decision for their perceived benefit.
Consequentialism vs. Deontology: Focusing on the outcomes of the decision versus adhering
to moral rules or duties.
Risk Mitigation vs. Certainty: Choosing between a certain negative outcome for one versus a
risk of negative outcome for all.
Professional Ethics vs. Personal Morality: The captain's duty as a leader versus personal
moral convictions.

2. How should a leader balance the ethical principles of non-maleficence and beneficence in this critical
situation?

Non-maleficence:
Minimize Overall Harm: The leader should assess the potential harm in both scenarios.

Does repairing the life support system with a high chance of success for all
outweigh the guaranteed health complications for one crew member?

Transparency and Shared Decision-Making: While the captain holds ultimate
responsibility, informing the crew fosters trust and allows for potentially valuable
input.

The engineer's experience might suggest creative solutions, or their understanding
of the situation could influence the decision.

Beneficence:
Maximize Overall Well-Being: Prioritizing the survival of all crew members aligns with 
beneficence. However, consider the engineer's long-term health on Mars and its impact
on the mission.
Long-Term Sustainability: A successful mission with a compromised engineer could
raise ethical concerns based on teamwork. .

Course of Action:
Immediate Action: Convene an emergency meeting with the entire crew within the
24-hour window.
Full Transparency: Present the situation clearly, explaining the malfunction, the repair
option, and the limited material.
Engineer's Input: Seek the engineer's expertise on potential solutions. Can they modify
the repair process to use less material, allowing for some medication production?
Crew Discussion: Facilitate a discussion about the potential courses of action.
Encourage everyone to voice their concerns and perspectives.
Shared Decision-Making: Consider a vote or reach a consensus based on the
available information. Transparency and participation are crucial.
Contingency Planning: Formulate a backup plan regardless of the chosen course.

If repairing the life support system, have a plan to manage the engineer's health on
Mars.
If continuing medication, have a plan to maximize the chances of a successful
mission with a potentially compromised life support system.

Considering all ethical aspects, a leader might lean towards repairing the life support system, as it aligns
more closely with the principle of nonmaleficence for the majority of the crew.

However, this decision should be made with transparency and with a commitment to providing the
best possible care for the affected crew member within the constraints of the situation.

3. What lessons can be learned from this scenario to improve contingency planning and resource
allocation?

Pre-mission Considerations:
Scenario Planning: Simulate various crisis scenarios during training, including 
equipment malfunctions and resource shortages.



This allows crews to practice decision-making under pressure and develop shared
principles for prioritizing actions.

Resource Redundancy: Where feasible, consider carrying redundant or multipurpose
components for critical systems. This can act as a safety net in case of malfunction.
Cross-training: Encourage crew members to develop skills beyond their primary roles.
The engineer's potential solutions in this scenario demonstrate the value of cross-
training.

Mission Flexibility:
Resource Prioritization: Develop a clear hierarchy for resource allocation during
emergencies.

Consider factors like mission success, crew safety, and long-term sustainability.
Adaptive Planning: Maintain flexibility in mission plans to accommodate unforeseen
circumstances.
Communication Protocols: Establish clear communication protocols for emergencies,
including information flow between crew and mission control.

Lessons from This Specific Scenario:
Rare Materials: Evaluate the necessity of carrying rare materials on long-duration
missions.

Consider alternative manufacturing methods (potentially 3D printing with more
readily available materials) or explore miniaturization of critical components.

Advanced Medical Supplies: Investigate the feasibility of on-board medical labs or
advanced medical supplies for unforeseen health complications.

Conclusion

While prioritizing crew survival is paramount, future missions demand more robust contingency planning.
By incorporating lessons from this near-disaster, space agencies can strengthen resource allocation,
explore alternative materials, and prioritize crew well-being and take all other essential steps for ensuring
ethical and sustainable exploration of the cosmos.
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