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Table S1. Prompts regarding nine ethical principles of human augmentation (HA) in a defence environment in the focus group sessions.
	Principle
	Prompts

	Necessity and Proportionality 
	· Under which conditions is it appropriate to integrate HA in a situation where it creates burdens (physical and psychological side effects) to those using the technology even if it fulfills the criterion of military necessity?
· How should HA be used if it has negative long-term consequences (such as side effects, possible misuse or threat to human dignity) for users if it means that there is a short-term benefit (e.g., success of a military mission, saving human lives)?
· How ethical is it to use HA which is guaranteed to lead to mission success and save human lives in a short-term, if those who receive the HA treatment could potentially experience a permanent loss of smell and taste and/or loss of sight in the long-term? When does the importance to achieve mission success outweigh the potential danger of unpredictable physical and mental side effects experienced by those who use HA?
· How important do you consider a risk-benefit analysis related to military necessity and proportionality when integrating HA into military operations? If you were to rank the principles on the information sheet, which rank would necessity & proportionality occupy?

	Human Dignity
	· How important is the consideration of human dignity (e.g., right to self-determination) when deciding to integrate HA in a defence environment? Under which conditions should HA technologies that threaten human dignity be integrated?
· In a military mission, success of which is only guaranteed if HA is used, there is a potential chance that human dignity of those soldiers who receive HA is compromised. An example of such HA could include an information and communication technologies (ICT) implant which could lead to potential misuse such as surveillance and/or manipulation of the user. How ethical would it be to introduce HA anyway? Does mission success outweigh potential risks to human dignity? Another example thereof could be a tracking device that records the soldier’s emotional and physical states at all times, even on holidays or while visiting family and/or friends.

	Informed Consent & Autonomy
	· Do you believe that an informed consent from those receiving HA should always be obtained where HA is integrated in a defence environment? Are there conditions under which HA can be integrated if such consent is not obtained?
· To ensure success of a military operation, there is a need to integrate HA into the role of military personnel. However, those who will be affected are already in the field and while HA can be delivered in form of a pill which would have to be ingested immediately due to time pressure. There is no time to obtain an informed consent from those to whom this pill is administered. Under which conditions should the HA pill be sent to the unit without obtaining a consent from those who should take it? Under which conditions should those in the field refuse taking the HA pill even if it means that unity of effort would be greatly undermined? [Possibly use the real-life Anthrax vaccine case? Or a fictional scenario?]
· Issue: a pilot is being monitored using a neuro net to track their brain activity in order that their skill may be improved. Incidentally, information pertaining to a long-term health issue is uncovered. There is no informed consent to collect that specific data meaning the protocol is for it to be destroyed. Should it? If not, who should it be shared with?

	Transparency & Accountability
	· How important are transparency and accountability when considering risks associated with the use of HA technologies (including risks to those who receive HA as well as those in their immediate proximity and wider society)? Who should be held accountable and why?
· The military introduces an HA technology in form of a pill which enables the brain to operate at maximum capacity using 1/6th of the oxygen. There is a side effect: 1 in 10 persons can lose consciousness and require hospitalization. Each member of a naval crew receives the pill which they are free to use at their own discretion. A navy diver takes the pill prior to undertaking an underwater demining mission. Is he supposed to share this information with the rest of the crew? If so, when? If he experiences the side effects, who is to be held accountable (the diver or those who made the HA available)? If the mission is successful and the diver experiences the side effects when they are spending the weekend with their family, who should be informed about possible side effects?

	Fairness & Justice
	· How important are fairness and justice when considering risks associated with the use of HA technologies?
· Should those who get the enhancement be randomly or specifically chosen (assuming that all fulfill the necessary criteria and have given their consent to get HA)? How would you feel if you did / did not receive HA? 
· How should HA technology be distributed across a unit? Should the distribution be equal?
· During a joint operation, forces from one nation have received cognitive enhancement (in form of a chemical substance that enhances focus and endurance) which has been developed by country X, however, the technology is kept ‘top secret’. Soldiers from other countries are not enhanced. More so, given that the HA technology is ‘top secret’, and the technology is not shared with the coalition, how fair is it to team up enhanced soldiers from country X with those from countries A, B and C? How can interoperability be ensured without anyone feeling at disadvantage/risk? How ethical is it for soldiers from country X to receive HA without disclosing to partner nations that they had received such treatment (transparency)? How ethical is it ethical to increase the chance of promotion for those who consent to HA treatments being administered to them as it is known to improve their military performance despite known side-effects? Would such ‘reward’ be a fair compensation?

	Privacy 
	· How important is the respect of privacy of those who receive HA technologies? Should any information be shared with the unit? Should any information be shared with the family members of the ‘augmented’ person (even if the affected person does not wish for any information to be shared)?
· Several persons belonging to a military unit get an HA implant. The procedure takes places after an informed consent had been obtained. However, the subjects do not wish these details to be shared with their family members. One of the side-effects of such an implant is that it can cause rapid breathing and loss of consciousness with potentially fatal consequences if left untreated. The treatment has to take place almost immediately and the implant needs to be removed. What if one of the soldiers experiences these side-effects while on leave without their family members knowing that a) they have an HA implant and b) what possible symptoms to look for? Should the privacy still be respected even if it threatens the life of the subject in question?
· Conversely, what if the subject who received the implant does not consent to sharing the above information with their unit? Should their privacy be respected even if it could threaten their life while on a mission?
· If biometric tracking technology intended for one purpose, incidentally reveals in-formation that could affect a person’s long-term ability to carry out a professional role, should that information automatically be shared with the military a) immediately, b) when it becomes directly relevant, c) only if and when the person agrees, d) only with the medical officer or immediate superior?
· If someone had consented to certain specific biometric data being collected, but information relevant to that person’s long-term health was also collected incidentally (meaning it would normally be automatically deleted), should that information be passed on to that person? Should they be given the option in advance of having such information withheld or passed on, regardless of what it is?

	Ongoing Review
	· How important is a systematic review of policy regulations (both national and international) related to existing and emerging HA technologies? How often should such review take place?
· Should an HA technology which is pending legal review, but which promises no harmful side-effects be integrated if time is of essence to achieve a military advantage against an opponent? Assume a new HA technology has passed a legal review, however, six months after its integration there have been recorded cases of extreme physical and psychological side effects of the HA technology. What should happen with such technology? Should the military continue monitoring those who left the Armed Forces? Would it be ethical to do so?

	International Law & Ethical Codes
	· Should HA be compatible with international codes of ethics such as medical ethics in times of war? 
· Are medical personnel obliged to administer HA technologies that could harm their patient, knowing that the only purpose is to improve combat capability having potentially fatal consequences even if the order to do so is fully legal and the patient in question has given their consent? How important is it to you that any HA be completely consistent with the state’s international legal obligations?
· If a medic refused to carry out a procedure because it violated their professional code of conduct, even though it was determined that the situation made that procedure necessary for mission success, would you support that medic’s decision?

	Wider Social Impact
	· How important is it to consider possible effects upon a wider society when integrating HA? Should military success take an absolute priority even if the second and third order effects are considered to be negative for the society to which the ‘enhanced’ person belongs?
· Should technologies that cannot be simply ‘disabled’ when the solder is on leave used? Under which conditions is it safe to use those? What if the person who received HA becomes violent and causes physical harm to another person which is made worse by the HA due to their increased strength, for example? Who is to be held accountable in such case? Who should bear the responsibility? What laws apply?





Table S2. Content from the information sheet of the web-based survey.
	You are invited to participate in research being conducted by [BLINDED FOR REVIEW]. Participation is fully voluntary and should take no more than 35 minutes of your time. You will be asked several non-personal questions related to your perception of the importance of different values with regards to Human Augmentation technologies in a Defence environment. We are testing whether some newly developed ethical principles are appropriate when making decisions about whether Human Augmentation technologies should or can be used. By Human Augmentation we mean mechanical (e.g. night vision equipment), pharmaceutical (e.g. drugs that keep you awake) or psychological (devices that help or enhance decision making) technologies. As there are clearly potential ethical issues when using such technology, especially in a defence context, we are interested in seeking your views.





Table S3. Explanations regarding each of the nine ethical principles of human augmentation (HA) in a defence environment in the web-based survey. 
	Principle
	Explanation

	Necessity and Proportionality 
	Necessity and proportionality address a set of considerations including: A risk-benefit analysis related to military necessity and proportionality when integrating HA. Careful considerations related to the integration of HA in a situation where it creates burdens to those affected even if it fulfils the criterion of military necessity. Careful considerations related to potential negative long-term consequences (such as side effects, possible misuse, or threat to human dignity) even if it means that there is a short-term benefit (e.g., the success of a military mission, saving human lives).

	Human Dignity
	This principle assesses whether human dignity is threatened in any way when integrating HA technologies.
Example: In a military mission, the success of which is only guaranteed if HA is used, there is a potential chance that the human dignity of those soldiers who receive HA is compromised. An example of such HA could include an information and communication technologies (ICT) implant which could lead to potential misuse such as surveillance and/or manipulation. How ethical would it be to introduce HA anyway? Does mission success outweigh potential risks to human dignity? Another example thereof could be a tracking device that records the soldier’s emotional and physical states at all times, even on holidays or while visiting family and/or friends.

	Informed Consent & Autonomy
	This principle evaluates whether informed consent should always be obtained before HA is integrated and whether HA should ever be integrated if such consent is not obtained.
Example: To ensure success of a military operation, there is a need to integrate HA. However, those who will be affected are already in the field and while HA can be delivered in form of a pill which would have to be ingested immediately due to time pressure. There is no time to obtain an informed consent from those to whom this pill is administered. How ethical is it to send the HA pill without obtaining a consent from those who should take it? How ethical is it for those in the field to refuse to take the HA pill even if it means that unity of effort would be greatly undermined?  

	Transparency & Accountability
	This principle helps evaluate risks associated with the use of HA technologies. It also addresses questions related to how accountability should be allocated and why.
Example: The military introduces HA technology in form of a pill which enables the brain to operate at maximum capacity using 1/6th of the oxygen. There is a side effect: 1 in 10 persons can lose consciousness and require hospitalization. Each member of a naval crew receives the pill which they are free to use at their own discretion. A navy diver takes the pill prior to undertaking an underwater demining mission.   
Are they supposed to share this information with the rest of the crew? If so, is it prior or after administering the pill? If they experience the side effects, who is to be held accountable: the diver or those who made the HA available? If the mission is successful and the diver experiences the side effects when they are spending the weekend with their family, should the family members be informed about possible side effects?  

	Fairness & Justice
	This principle considers the distribution of HA technology across a unit and the basis upon which HA technologies are administered and what risks might be associated with random vs. targeted distribution.
Example: During a joint operation, forces from one nation have received cognitive enhancement which has been developed by country X, however, the technology is kept ‘top secret’. Soldiers from other countries are not enhanced. Given the ‘top secret’ nature of this HA, the technology is not shared with the coalition. 
How fair is it to team up enhanced soldiers from country X with those from countries A, B and C? How can interoperability be ensured without anyone feeling at disadvantage/risk? How ethical is it for soldiers from country X to receive HA without disclosing to partner nations that they had received such treatment (transparency)? How ethical is it to increase the chance of promotion for those who consent to HA treatments being administered to them despite known side effects? How fair would such ‘reward’ be?  

	Privacy 
	This principle accesses the degree of respect of privacy of those who receive HA technologies. More specifically, it looks at what information can and cannot be shared and with whom (e.g., unit, family members of the affected person, coalition partners).
Example: Several persons pertaining to a military unit receive an HA implant. The procedure takes place after informed consent had been obtained. However, the subjects do not wish these details to be shared with their family members. One of the side-effects of this implant is rapid breathing and loss of consciousness with potentially fatal consequences if left untreated. The treatment has to take place almost immediately and the implant needs to be removed. What if one of the soldiers experiences these side effects while on leave without their family members knowing that: a) they have an HA implant, and b) what possible symptoms to look for? Should privacy still be respected even if it threatens the life of the subject in question? Conversely, what if the subject who received the implant does not consent to share the above information with their unit? Should their privacy be respected even if it could threaten their life while on a mission?

	Ongoing Review
	This principle deals with the integration of a systematic review of policy regulations related to existing and emerging HA technologies to ensure compliance across all levels.
Example: An HA technology is pending legal review but promises no harmful side effects when integrated. How ethical would it be to integrate it if time was of the essence? Assume a new HA technology has passed a legal review, however, six months after its integration there have been recorded cases of extreme physical and psychological side effects related to this HA technology. How ethical is it for the military to continue using it? Should the military keep monitoring those enhanced soldiers who left the Armed Forces? How ethical would it be to do so?  

	International Law & Ethical Codes
	This principle assesses the compatibility of HA technologies with international codes of ethics such as medical ethics in times of war.
Example: How ethical is it for medical personnel to be ordered to administer HA technologies that could harm their patient (having potentially fatal consequences) if the order to do so is fully legal and the patient in question has given their consent? How important is it that any HA be completely consistent with the state’s international legal obligations?

	Wider Social Impact
	This principle considers possible effects upon a wider society when integrating HA.
Example: How ethical is it for military success to take an absolute priority even if the second- and third-order effects are considered to be negative for the society to which the ‘enhanced’ person belongs? How ethical is it to use technologies that cannot be simply ‘disabled’ when the solder is on leave? How safe is it to use those? What if the person who received HA becomes violent and causes physical harm to another person which is made worse by the HA due to their increased strength, for example? Is the perpetrator to be held fully accountable for their action? Who should bear the responsibility? What laws apply?


Notes: After each principle, respondents should rate the level of its appropriateness by asking: “How appropriate is it to consider the [name of principle] when considering HA integration in a defence environment?” Response options ranged from ‘not at all appropriate’ (0) over ‘somewhat appropriate’ (5) to ‘extremely appropriate’ (10).
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Figure S1. Distribution of appropriateness ratings (in percent) of the nine ethical principles of human augmentation in the defence context (scale ranging from 0 ‘not at all appropriate’ over 5 ‘somewhat appropriate’ to 10 ‘extremely appropriate’, full wording in Table S3).
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