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Abstract Utilising science and technology to maxi-
mize human performance is often an essential feature
of military activity. This can often be focused on mis-
sion success rather than just the welfare of the indi-
viduals involved. This tension has the potential to
threaten the autonomy of soldiers and military physi-
cians around the taking or administering of enhance-
ment neurotechnologies (e.g., pills, neural implants,
and neuroprostheses). The Hybrid Framework was
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proposed by academic researchers working in the
U.S. context and comprises “rules” for military neu-
roenhancement (e.g., ensuring transparency and
maintaining dignity of the warfighter). Integrating
traditional bioethical perspectives with the unique
requirements of the military environment, it has been
referenced by military/government agencies tasked
with writing official ethical frameworks. Our two-
part investigation explored the ethical dimensions of
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military neuroenhancements with military officers —
those most likely to be making decisions in this area
in the future. In three workshops, structured around
the Hybrid Framework, we explored what they
thought about the ethical issues of enhancement neu-
rotechnologies. From these findings, we conducted a
survey (N=332) to probe the extent of rule endorse-
ment. Results show high levels of endorsement for a
warfighter’s decision-making autonomy, but lower sup-
port for the view that enhanced warfighters would pose
a danger to society after service. By examining the
endorsement of concrete decision-making guidelines,
we provide an overview of how military officers might,
in practice, resolve tensions between competing values
or higher-level principles. Our results suggest that the
military context demands a recontextualisation of the
relationship between military and civilian ethics.

Keywords Neuroenhancement - Human
Performance Augmentation - Military - Enhancement
Pills - Neural Implants - Neuroprostheses - Ethics

Introduction

The science fiction inspired image of the biotechno-
logically enhanced soldier has permeated popular cul-
ture throughout the latter half of the 20" and on into
the twenty-first century. Recent technological devel-
opments demonstrate that some of those capabilities
are either already here, or are on the brink of radically
transforming the way that we interact with the world
(for example: [1-3]). Over the past decade the notion
of using emerging technologies to enhance human
performance, and in particular cognitive, affective
and sensory capacities has attracted a great deal of
academic attention. Beyond scholarly interest in the
subject, several projects in foresight, technology
assessment, and bioethics have addressed the social,
legal and ethical aspects of neuroenhancement [e.g.,
4,5, 6,7, 8, 9]. The majority of discussions around
neuroenhancement have tended to focus upon the
distinction between therapeutic and enhancing inter-
ventions, alongside questions concerning the proper
scope of medicine, while some have linked this to
broader questions relating to the societal implications
of embracing such technology in sports and in the
workplace [e.g., 10, 11, 12]. Interest has also emerged
in studying the potential of neuroenhancement in and
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for specific groups, such as medical doctors, scientists,
airline pilots or military personnel whose professional
duties can greatly impact upon the welfare of others
[13—17]. In these contexts, enhancement may be seen
as an intervention that allows individuals to better ful-
fil their professional roles. A recent trinational survey
about public attitudes found that the use of brain-com-
puter interfaces in the context of military, police, and
security, for example, to monitor fatigue or prevent
fear in soldiers and to carry out lie detection/interroga-
tion caused high levels of public concern [18].
Utilising science and technology in order to maxi-
mize human performance is a recognized, and often
essential, feature of armed forces’ operations. The
military is often at the cutting edge of research, con-
tributing significant resources to research and devel-
opment, making it a highly likely source of neu-
roenhancement technologies, with various research
programs seeking either to maintain peak perfor-
mance in the face of environmental and operational
stressors, or to amplify performance beyond existing
capacities [19]. News reports, open access documents
by the United States Defence Advanced Research
Projects Agency (DARPA), as well as official mili-
tary websites allow glimpses into the variety of neu-
roscience-based research projects that aim at enhanc-
ing human performance and capacities [20]. At the
same time, in order to operate successfully, the military
needs to maintain a high level of secrecy, which greatly
distinguishes it from most other sectors of society.
Furthermore, the superordinate aim of neuroenhance-
ment in the military is usually not the welfare of the
enhanced individual but rather the successful execution
of missions and the accomplishment of military objec-
tives. As several scholars have pointed out, this can
lead to tensions around the autonomy and consent of
soldiers and military physicians when it comes to tak-
ing or administering enhancements [21-23].
Resources and activities created for military pur-
poses also have implications for society at large, given
the bi-directional flows of technologies, innovations
and personnel between civilian and public contexts
[24]. These flows have sometimes had transforma-
tive effects [25]; e.g., the emergence of the Internet
from the military-funded ARPANET and related pro-
jects [26]. However, despite the flow of technologies
from the military towards civilian applications, there
is little societal insight into those military innova-
tions and the degree of oversight that takes place in
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their development is often unclear. Recognising this,
a DARPA-sponsored committee of the US National
Academies recommended that all national security
agencies engaging in emerging technologies create
a mechanism for continuous review of ethical, legal
and social issues [22]. This was echoed in a late-2019
report by the Biotechnologies for Health and Human
Performance Council of the Department of Defense,
which explored the feasibility, applications as well
as related ethical, legal, and social aspects (ELSI) of
human/machine fusion technologies by the year 2050
[27]. Current legal, security, and ethical frameworks
were deemed inadequate and the authors advised the
Department of Defence to support the development
of forward-leaning policies that minimize the risks
and maximize the benefits of human enhancement for
the US and its allies. While calling for the scientific
and engineering communities to move cautiously,
the report also advocated for a ‘whole-of-nation’
approach to cyborg technologies to ensure coordi-
nated federal and commercial investment in this area
to avoid being outpaced by other nations.

The first major national ethics framework to be
published in October 2017 was the Canadian Defence
Research and Development’s “Identifying Ethical
Issues of Human Enhancement Technologies in the
Military” [28]. It took another four years for the first
European code to be published [29] with the French
Ministry of the Armed Forces Ethics Committee’s
“Reflection on the Augmented Soldier” in Septem-
ber 2020 [30]." While the UK has yet to publish its
own ethics framework, work is being undertaken in
this area by the Defence Science and Technology
Laboratory and other government agencies, as well
as high level bilateral conversations with key allies.
Noting the global nature of human enhancement
technologies is not only a cause for rivalry but also
a challenge for allied nations to ensure interoperabil-
ity, the UK has also been heavily involved with the
US-led Multinational Capability Development Cam-
paign (MCDC), designed to collaboratively develop
and assess concepts and capabilities to address the

! This appears to have been substantially influenced by a
recent academic publication (June, 2020) titled, “Enhancing
Soldiers: A European Ethical Approach,” edited by Gérard
de Boisboissel and Magdalena Revue, under the auspices
of the Saint Cyr Military Academy Research Centre and
the International Society for Military Ethics in Europe [31].

challenges associated with conducting joint, multina-
tional and coalition operations between allied NATO
forces [32]. While also the US has yet to publish its
own national framework, the driving concern of the
MCDC report, published in March 2021, is the stand-
ardization of definitions and frameworks across
NATO allied forces for the sake of ensuring inter-
operability and operational success of allied armed
forces. It identifies a number of ethically salient fac-
tors that must be attended to in the ethical develop-
ment and eventual deployment of Human Perfor-
mance Augmentation (their preferred term covering
this area, including neuro enhancements) in the mili-
tary. While there will no doubt be much reflection on
whether the NATO states have arrived at the right
principles, individually or collectively, it is clear that
all of the emerging codes and frameworks so far owe
a great deal to the hybrid framework first proposed by
Lin, Mehlman, and Abney in 2013 [22], either being
very similar in terms of principles, scope and pur-
pose, and/or citing the work extensively.

Lin et al.had proposed a framework in the U.S.
context comprising a set of “rules” for human
enhancement in the military. The authors analysed
international humanitarian law, the laws of armed
conflict, and US domestic law relevant to the use of
enhancements, as well as the medical, research and
public health models of bioethical inquiry. In Lin
et al.’s assessment, bioethics provides a “natural
frame” and entry point to analyse human enhance-
ment in the military. However, the subordination of
war fighters’ individual welfare to collective mis-
sion success proves difficult to align with bioethics’
commitment to reducing harm and promoting indi-
vidual autonomy. In addition, the authors argue that
risk analysis is too quantitative and misses the ethi-
cal dimensions of targeting mind, brain and body for
optimisation for military purposes. Lin et al. propose
a “Hybrid Framework” that integrates more tradi-
tional bioethical perspectives while trying to take
into account the unique requirements of the military
environment, introducing risk assessments to address
the particular issues pertaining to military human
enhancement.

The Hybrid Framework consists of nine principles
or “rules” (Fig. 1). To our knowledge, despite the key
role that the framework has had in influencing think-
ing in this area, testing development and refinement
of the Hybrid Framework has not yet been conducted

@ Springer
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THE NINE PRINCIPLES OF THE HYBRID FRAMEWORK

1. Necessity

“Enhancement ... must be used to help achieve a legitimate military objective... [with] no
other means of achieving the objective that offers a better ratio of risks to benefits” (Lin
etal., 2013: 67)

2. Benefits outweigh risks

“The benefits of giving the enhancement to warfighters, which can accrue to the unit,
the mission, and the state as well as to the warfighter him- or herself, must be greater
than the risks to the warfighters and non-combatants” (p. 67)

3. Warfighter’s dignity is maintained

“Warfighters [must] not feel as if they are mere tools, mere instruments, but are being
treated with dignity and respect.. [Elnhancements that seriously compromised the
user’s dignity therefore should be avoided.” (p. 71)

4. Consent

“..the consent requirement that is such a central feature of both medical and research
ethics is largely absent in the military... [Tlhe role of consent in the military must be
understood as limited” (pp. 72-3)

5. Transparency

“[Tlhe military should inform the public about enhancement research and deployment,
including the reasons why the military believes that the risks of the experiment or use
are outweighed by the known or potential benefits... [R]elevant information should be
made available to third party assessors...rather than merely military brass.” (p. 75)

6. Fair distribution of risks and benefits

“The best approach is to spread risks and benefits [of enhancement] as widely as
possible” (p. 75)

7. Superiors are accountable

"[Tlhe system by which the military holds superiors accountable for unreasonable acts
must keep a lookout for unethical or illegal command decisions concerning enhancement
use.” (p.76)

8. Legitimate military purpose

“Enhancements in the military must be used for legitimate military ends... it would be
unethical to give warfighters enhancements to enable them to excel at activities while on
leave” (p. 66)

9. Burdens are minimized

“[TIhe burdens that an enhancement imposes on the warfighter must be minimized” (p.
71)

PRINCIPLES MODERATELY ENDORSED

PRINCIPLES IMPLICITLY ENDORSED

PRINCIPLES REQUIRING SUBSTANTIVE REVISION

}

PRINCIPLES STRONGLY ENDORSED

SELECTED FINDINGS

Necessity was endorsed strongly for enhancements of both warfighters
(e.g., use of cognitive enhancement drugs) and enemy combatants (e.g.,
use of oxytocin to enhance trust during interrogation.

Discussion of necessity was strongly coupled with concern for the need for
benefits to outweigh risks. Medical professionals noted they had a
specific role to assess risks and balance them against necessity

For participants, the key question was how to evaluate benefit and risk under
uncertainty. Core requirements generated from that discussion included
transparency, predictability, efficacy and safety.

While neural implants to enhance a warfighter's capacities were viewed as
permissible and potentially necessary, implants that allowed for remote
manipulation of capacities was considered a violation of autonomy and a
serious breach of human dignity

Violations to dignity were seen as a risk to the mission through loss of
autonomy - a crucial complement to the chain of command - and loss of
human compassion - an effective restraint on inhuman acts in wartime.

Discussion of the right to refuse to take enhancement drugs was marked by
disagreement: participants noted national differences in military attitudes and
practices regarding stimulant use for cognitive enhancement, as well as
different standards for consent across military sectors (e.g., law governing
medical practice in the military).

Transparency was endorsed not as a matter of public interest (as in the Lin
framework) but as a condition for solidarity and predictability for effective
warfighting. Transparency relating to enhancements was seen as necessary for
effective evaluation of whether benefits outweigh risks, with mission
success and harm minimisation requiring that everyone knows how the group
works as a whole, and how individual members act.

Distributive fairness was endorsed through appeal to solidarity as a means of,
and guide to, good decision-making relating to enhancement. Transparent,
rather than strictly equal distribution, was emphasised, with junior officers
being supported by experienced mentors in making difficult decisions about
the use of enhancement technology

Participants broadly endorsed the argument that accountability of superiors
was better governed through an ethical framework than through the law -
both expressing skepticism about the law as a tool for governing ethical
conduct and noting the difficulty of knowing where accountability ends in the
military chain of command.

Participants rejected the Lin framework’s emphasis on the importance of
reversibility: Lin et al. suggest the ability to reverse an enhancement upon
discharge would ensure they are used only for legitimate purposes, and that
burdens to warfighters are minimised

Reversibility may itself be a burden for embodied and embedded
enhancements, which not only were seen to become part of a warfighter's
self, but which in some cases must be used in civilian life for normal function.

IMORE CONSISTENT ENDORSEMENT AMONG WORKSHOP PARTICIPANTS

Fig. 1 The nine principles of the Lin et al. (2013) Hybrid Framework and the level of endorsement given by workshop participants,
including selected focal points of discursive exploration, consensus, and disagreement

with the very people who are expected to adhere to
and/or implement these (or any other) rules in a spe-
cific military context. To address these limitations,
we first evaluated the soundness of the Hybrid Frame-
work as part of a set of workshops with military
personnel. Based on these findings, we developed a
quantitative survey of military officers drawing on
vignettes developed in the workshops. Our findings
suggest that while there is endorsement of a majority
of the Hybrid Framework’s rules, two rules require
revision: ‘legitimate military purpose’ and ‘burdens
are minimized.’

Methods Overview

We conducted a two-part empirical investigation with
mid-ranking military officers to discuss and explore
the ethical dimensions of neuroenhancement in the
military. Part one of the investigation involved a
series of workshops structured using the set of rules
proposed by Lin et al. as an analytic guide to explore
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what military officers thought about the ethical issues
that this type of technology might involve. The quali-
tative results of three structured workgroups informed
part two: a digital survey with a larger number of mil-
itary officers.

Ethics Statement

Ethics approval was received from King’s College
London (ethics approval numbers: MR/14/15-41,
MR/15/16-253, MR/16/17-1006, MR/17/18-44,
MRA/19/20-14,834) and Oxford CUREC (ethics
approval number: R45248/RE001) with gatekeeper
approval from the Staff College.

Study 1: Workshop
Methods

Three workshops were organized and held at the Joint
Services Command and Staff College at the UK’s
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Defence Academy in Shrivenham. Since 2000, the
College has combined the single service provision of
the British Armed Forces into a single, purpose-built
facility that also draws a significant presence of inter-
national officers. Recruitment for the three workshops
was aimed at officers taking the Advanced Command
and Staff Course at the Lt Colonel (or equivalent)
rank. The year-long course is made up of ¢.280 stu-
dents drawn from all three services, and while the
majority are British, there are also representatives
from 40 different countries. Recruitment was done via
a general course emailing list supplemented by high-
lighting by course instructors. There was no pressure
or incentive to participate, but as the workshops were
held during the volunteers’ ‘free time’, it is likely that
there was bias towards those who were specifically
interested in the subject to be discussed.

There were no additional selection criteria, and
while recruitment numbers were not capped, all
three groups (8, 24 and 10) were small enough to
permit open discussion and have a free exchange of
opinions (the students at the Staff College are very
familiar with an environment governed by Chatham
House Rules and the non-attribution of individual
comments). No recordings of the session were
made; however, the research team took turns tak-
ing unattributed notes, at least two at a time, which
were then compiled. This contributed to accuracy,
but the transcript also indicated where the note-
takers were less sure of their accuracy. The third
author then conducted a broad thematic analysis of
the transcript, noting in particular areas of tension
between competing values or ethical principles.
This analysis was visually summarized for each
vignette.

Materials and Approach

In the first workshop, participants were given an
introductory talk about neuroethics, neuroenhance-
ment and their potential relationship with military
developments before being invited to an open discus-
sion about their thoughts, experiences and responses.
Following the initial workshop, the research team
generated a set of vignettes (see below), based on a
combination of the existing neuroethics literature and
the experiences documented from the first workshop.
The vignettes were used to structure the discussion in
an additional two workshops.

The vignettes prompted discussion and debate
about scenarios about pharmaceutical enhance-
ment; neural implant enhancement; and neuropro-
sthetic enhancement, that could arise in a military
context (Supplement Information 1). Vignette one
was focused on a high-stakes air attack role whether
the pilot should take a military-approved controlled
stimulant to maintain high alertness over a pro-
longed period of time. Vignette two involved a sol-
dier issued with a neuroprosthetic limb following a
battlefield injury, where the artificial limb is neuro-
logically linked to the user, with the new limb offer-
ing increased functionality and strength. The third
vignette explored the use of pro social drugs during
the interrogation of a failed suicide bomber. Vignette
four explored attitudes towards neural implants
that enhance sight and hearing, as well as permit-
ting remote monitoring and remote enhancement of
cognitive abilities. The themes covered through the
vignettes were: right to refuse enhancement in the
military context; ethical acceptability of enhance-
ment in the military; consent, reversibility, autonomy,
fairness and justice. These vignettes then formed the
basis for the quantitative element of the study in part
two (see below).

Participants engaged very well in these vignettes,
with considered responses both to the case studies
themselves and to other participants’ comments. All
of the terms employed appeared to be understood by
the participants in the workshops and there were no
follow up queries or requests for clarification from the
survey participants. Participants spoke freely about
their own experiences, but personal experience nar-
ratives did not feature prominently in the discussion.
Officers who had specific expertise, such as medicine
or law, spoke from these perspectives, but not exclu-
sively. No participant asked to have any part of the
discussion redacted.

Workshop Results

We have summarized the nine principles of Lin
et al.’s Hybrid Framework and the degree to which
they were accepted/endorsed by the workshop partici-
pants in Fig. 1 (Supplement Information 2 for a more
detailed description).

The results show that three rules have been strongly
endorsed, namely, that: 1) The use of an enhancement
must be reasonably necessary to achieve a legitimate

@ Springer
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military objective. Thereby, an appropriate risk—ben-
efit analysis is required (see next rule) — including the
necessity of using enhancements on a warfighter them-
selves (e.g., should a sleep-deprived long-haul pilot
take a stimulant drug) and on an enemy combatant
(e.g., should oxytocin be used to enhance trust during
interrogation) vs. the risks that are partially unknown
(e.g., negative effects on cognition). Here, the medical
professionals in the discussion noted that they should
be viewed as ‘gatekeepers’ for enhancements. 2) The
benefits of enhancements need to outweigh the risks
and, transparency, predictability, efficacy as well as
safety concerns should guide the assessment of the
risk—benefit Eq. 3) Enhancements should not compro-
mise the warfighter’s dignity. For example, implants
that allowed for remote manipulation of a warfighter’s
cognitive or sensory capacities were considered a vio-
lation of autonomy and a serious breach of human dig-
nity. Reduction in human dignity was also viewed as
a risk to the mission, in two ways: loss of autonomy
and loss of human compassion. While warfighters are
trained to follow commands and to sacrifice the indi-
vidual self for the good of the collective and for the
mission, autonomous thinking and decision-making
was seen as crucial all the way through the chain of
command. Workshop participants feared that if com-
batants were known to be enhanced and/or remote-
controlled, a loss of compassion for the enemy could
result in treating them less humanely.

Consent as a rule was moderately endorsed. While
different legal standards and practices for consent cur-
rently exist across military sectors and countries, the
right to refuse neuroenhancement was highlighted,
also because if the neurotechnology contribute to
mission success, it may put pressure on military per-
sonnel to consent to its use.

Three rules were indirectly endorsed.” In fact: 1)
Transparency about enhancement was seen as a cen-
tral and important issue and was linked explicitly to
several of the other principles such as the effective
evaluation of the benefits and risks of enhancement,
but also as a condition of solidarity. There should be
transparency about who has been enhanced in a mis-
sion and how, in order to increase predictability (for

2 An ‘indirect endorsement’ is one that does not cohere with
Lin et al.’s definition or examples, but nevertheless agrees with
the spirit of the rule.
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mission success, and to minimize harms to warfight-
ers). To this end, comfort with using neuroenhancers
would increase if they had been tested on the same
individuals before military action, although test-
ing conditions might differ from the field. 2) Officers
suggest a fair distribution of enhancements among
warfighters, because an unequal distribution can could
harm the solidarity in the group. Thereby, fairness can
imply equal distribution of risks and benefits, but also
a supportive and transparent distribution (i.e., jun-
ior officers should not be left to make difficult deci-
sions about the use of enhancement technology, but
should be supported by an experienced mentor). 3).
Participants neither raised as a concern, nor explicitly
discussed, the rule to hold superiors accountable for
bullying subordinates into accepting enhancements.
However, accountability of supervisors was generally
discussed as better being governed through an ethi-
cal framework rather than the law (as the law could be
used to justify unethical practices and to protect supe-
riors). Thereby, professional and personal integrity
should play a major role for knowing where account-
ability ends in the military chain of command.

Two rules were seen as requiring substantive
revision: 1) The rule that enhancement is tied to
the concept of legitimate military purpose was seen
as problematic, since non-reversibility of enhance-
ments upon leaving the military or while on leave
might either constitute a potential ‘burden’ for the
warfighter or not be possible. After an enhancement
is embedded or embodied, “legitimate military pur-
pose” cannot easily be governed through a distinc-
tion between civilian and military life. The warfighter
has little choice with regards to virtuously refraining
from using an ability provided by a prosthetic hand
or visual implant, when on leave. 2) The workshop
discussions suggest that the rule to minimize the bur-
den of enhancements (i.e., “discomfort or distress”)
should not be uncritically implemented via the expec-
tation of reversibility. As for the prior rule, replacing
embedded or embodied enhancement with ‘normal’
prosthetics available (which vary widely across coun-
tries) would be unfair. However, officers agreed that
enhanced functions (e.g., superior strength) could be
problematic in civilian contexts and that expert main-
tenance of, for example, neuroprosthesis would be
challenging. Deservingness and individual character
were discussed as potential factors in determining fair
distribution of enhancement benefits.
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Study 2: Survey

The survey was designed to further probe the extent
of endorsement among military officers for the princi-
ples of Lin et al.’s Hybrid Framework, and thereby to
provide some clear quantitative data to enrich knowl-
edge gained from the workshop phase. The workshop
discussions generated 16 items about neuroenhance-
ment pills, neuroimplants, and neuroprostheses for a
quantitative web-based survey among military offic-
ers from the same location (different cohort).

Methods
Participants and Study Design

We invited military officers from five consecutive
cohorts (years 2016-2019) located at the Joint Ser-
vices Command and Staff College at Shrivenham
(UK) to participate in our web-based study.® Partici-
pation in our study was completely anonymous and
voluntary. A match between the e-mail addresses of
the officers and their responses is technically impos-
sible. In total, 1,353 officers were invited, of which
381 (28.2%) started the survey, of these 376 (98.7%)
consented to participate, and of which 355 (94.4%)
completed the survey.* A small number of civil-
ian civil servants who work with or alongside the
military (both in the UK and on operational deploy-
ments) were also represented on the courses. We have
included them in the full cohort considerations. We
excluded individuals who indicated participation in a
previous round. Following these exclusions plus list-
wise deletion of item nonresponses, the sample of the
combined cohorts equals 332 respondents.

3 Officers from the first cohort received an invitation email
detailing the information, followed by two email reminders. In
the second and third cohort, a prenotification letter detailed the
information about the participation, followed by an invitation
email and one email reminder, while the fourth and fifth cohort
only received an invitation email and two email reminders.
There were two cohorts in 2017.

4 Numbers by cohort: Niyyirep-1 =272; Ninvitep-2 = 283;
Ninvitep-3 = 2715 Niyvirep-4 = 2575 Ninyirep-s = 270;
Ngrartep-1 = 833 NgrarTED-2 = ; NstarTED-3 = 863
Ngrartep-4 = 553 Ngrartep-s = 62; Neonsentep-1 = 793
Neonsentep-2 = 945 Nconsentep-3 = 86; Neonsentep-4 =353
Nconsentep-s = 625 NeompLerep-1 = 725 NeompLerep-2 = 87;
NeompLerep-3 = 79; NeompLeTED-4 = 555 NeompLETED-5 = 02-

Instruments

Based on the workshop vignettes, we developed
attitude measures to gain a better understand-
ing of the topic in three contexts: pharmaceutical
enhancement; neural implant enhancement; neuro-
prosthetic enhancement. We conducted cognitive
think-aloud pretests including probing questions
with military officers (N=4) to evaluate the valid-
ity, comprehensibility and clarity of our instru-
ments and the instructions prior to the survey. We
used the information from these pretests to refine
our measures.

Attitudes Towards Military Neuroenhancement We
assessed the officers’ attitudes towards enhancement
pills with four items, towards neural implants with
six items, and towards neuroprostheses also with six
items (see item text in Tables 2, 3, 4). Responses were
assessed on a scale from 1 “disagree very much” to 7
“agree very much”. To allow a mutual understanding of
the topic and the technologies, we provided the officers
with brief definitions resembling those in the literature
and examples of the technologies and we explained that
these technologies might already exist, or that they could
appear in the future (Supplement Information 3).

Socio-Demographic Information We assessed the
continent where the home military is located as a prox-
imal variable for the cultural, societal, and economic
background. Table 1 shows all demographics. Due
to the low number of officers outside of Europe, we
grouped all non-European officers together. We asked
what division the officer was in (e.g., land, sea, air, or
civil service). As indicators medical knowledge and
deployment experience, we assessed the affiliation to
the medical branch and the number of military deploy-
ments. In order to maintain anonymity, we were unable
assess other demographics such as sex and age.

Statistical Analyses

In addition to exploring the level of endorsement
regarding the 16 attitudes towards military neu-
roenhancement descriptively, we used ordered logit
regression models [33] to explore how the respond-
ent characteristics are associated with the attitudes.
Odds Ratios (OR) that exceed 1 indicate that a higher
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Table 1 Sample descriptives (N=332)

Categorical measures Absolute %
Location of home military

e Africa 3 0.9
e Asia 16 4.8
e Australasia 5 1.5
e Europe 293 88.3
o North America 13 3.9
e South America 2 0.6
Component

e Land 143 43.1
e Sea 99 29.8
e Air 83 25.0
e Civil Service 7 2.1
Medical branch

e Yes 15 4.5
e No 317 95.5
Cohort

ol 66 19.9
°?2 81 244
e3 75 22.6
o4 50 15.1
®5 60 18.1
Continuous measure Mean (SD) Min/Max
Number of deployments 6.79 (6.00) 0/50

SD Standard deviation, Min Minimum, Max Maximum

category on an attitude measure is more likely than
a lower category, if the value of a variable increases
by one unit while the other variables in the model
are held constant. ORs smaller than 1 indicate that a
lower category is more likely, whereas ORs equal to
1 imply no effect. Due to space limitations, only sta-
tistically significant (p <0.05) effects are discussed in
the text. While all models controlled for cohort dif-
ferences and while we recorded a few inconsistent
variations between the five cohorts, we do not discuss
these results further. Tables showing the results in
greater detail are provided in the Online Supplements
(Tables S4, S6, S8).

Survey Results
Enhancement Pills

Our results show that the statement that the military
should supply enhancement pills to support mission

@ Springer

goals received only moderate support — while 30.7%
(very much) agree, also 17.8% (very much) disagree.
This is also indicated by a relatively large stand-
ard deviation (Table 2). Especially those from the
sea component disagreed more in comparison to
land (Model 1, Supplementary Information 4 and
Table 5 that summarizes all findings from the regres-
sion analysis). There was more approval regard-
ing whether military personnel should be allowed
to refuse an order to take enhancement pills. Here,
74.1% (very much) agreed. Agreement was lower in
the land component in comparison to air. The higher
the number of deployments, the lower the agreement.
Especially strong approval and high consensus can be
seen with regard to whether military personnel should
be allowed to freely decide about participation in
military research on enhancement pills. Here, 91.0%
(very much) agreed to this statement. All seven civil
servants in the sample agreed very much to this state-
ment (no estimation of the effect was possible due to
the homogeneity of responses, Model 3). The major-
ity of officers (77.2%) (very much) agreed that the
military should conduct research to test the safety and
efficacy of enhancement pills. Officers from the sea
component showed considerably less agreement com-
pared to officers from the land and the air component
(Model 4).

An exploration of the correlations between atti-
tudes towards enhancement pills reveals, for exam-
ple, a substantial positive association between the
approval that the military should supply such pills
for mission goals and that their safety and efficacy
should be tested (r=0.39, p<0.001, Supplement
Information 5). Officers who strongly endorsed the
supply by the military, however, were less supportive
of allowing personnel to refuse orders to take such
pills (r=-0.24, p<0.001). Those officers who dem-
onstrated a stronger approval for permitting individ-
ual refusal, also felt that the decision to participate in
research on such pills should be voluntary (r=0.22,
p<0.001), but less that the military should test drug
safety and efficacy (r=-0.14, p <0.05).

Neural Implants

Similar to the high agreement about whether military
personnel should freely decide about participation in
military research on enhancement pills, a majority
of 88.8% (very much) agreed to this with regard to
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Table 2 Descriptive statistics of the attitudes about enhancement pills (% of responses, N=332)

dis- Mean
agree agree b
very (SD)
o much
u
1 2 3 4 5 6 7
A) The military should supply pills 100 4.49
that enhance performance beyond Z g 26.2 (1.71)
the normal range to support o5 63 115 81 17.2 o 12)'6 11.1
mission goals. o ©O o o © o
B) Individual military personnel 100 5.96
should be allowed to refuse an 75 47.9 (1.38)
, 50 262 o

order to take pills that enhance 25 09 30 36 66 118 4
performance beyond the normal 0 o) o) ) o) o
range in missions.
C) Individual military personnel 100 74.4 6.58
should be allowed to freely decide ;g © (0.95)
about participation in military 25 1.2 0.3 0.6 0.6 6.3 1(6)'6
research on pills that enhance 0 o o o o o
performance beyond the normal
range.
D) The military should conduct 100 62.4 6.14
research to test the safety and ;g o (1.44)
efficacy of pills that enhance 25 24 21 24 51 108 148
performance beyond the normal 0 o o e} o o o

range on military personnel who
will be using them in the field.

Notes: N=Number of observations; SD=Standard deviation.

neural implants (Table 3). But agreement was lower
with more deployments (Model 1, Supplement Infor-
mation 6). All officers from the civil service compo-
nent agreed very much to this statement. Almost all
(96.1%) officers (very much) agreed that military per-
sonnel should be informed prior to surgery whether
they can keep a military-supplied neural implant after
leaving the military — especially those from European
countries compared to those from outside of Europe
(Model 2). As indicated by the large standard devia-
tions, respondents’ views relatively strongly diverged
on whether the military should base decisions about
the removal of neural implants on whether the
implant treats a condition or enhances functions. On
average the support for this principle can be seen as

moderately strong — 46.7% (very much) agreed to
this, while 14.7% (very much) disagreed. Opinions
on whether enhancing neural implants provided to
the military service is the property of the military
are also highly diverging as indicated by the stand-
ard deviations; 23.9% (very much) agreed to this,
while 26.5% (very much) disagreed. Similarly, mixed
opinions exist on whether it is dangerous if a soldier
would keep an enhancing neural implant after leaving
the military: 17.4% (very much) agreed to the state-
ment, while 22.0% (very much) disagreed. Officers
from a European country disagreed more than those
from a non-European country (Model 5). A majority
of 71.1% (very much) agreed that veterans who lost
eyesight or hearing as a result of a mission should
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Table 3 Descriptive statistics of the attitudes about neural implants (% of responses, N=332)

dis- Mean
agree
agree very (SD)
very much
much

1 2 3 4 5 6 7

A) Individual military personnel 100 74.7 6.56
should be allowed to freely decide ;(5) © (0.95)
about participation in military 2 06 09 00 15 84 13.9

research on neural implants that 0 o o o o o o

enhance functioning beyond the
normal range.

B) Prior to surgery, military 100 831 6.79
personnel should be informed Z (5) (0.54)
whether or not they can keep a 25 00 03 00 12 33 121

military-supplied neural implant 0 o o o o o) o

that enhances functioning, after
they leave the military.

C) The military should base 100 491
decisions about whether or not to 75 (1.85)
50 23.2 235

66 81 81 124 181

remove neural implants from 25 o o o

military personnel on whether the 0 o o o o
implant primarily treats a condition

(e.g., a cochlear implant to treat

hearing loss) or whether it

enhances function beyond the

normal range (e.g., a cochlear

implant that provides 20-times the

hearing power of a normal person).

D) A neural implant provided to 100 3.97
military personnel during military ; g (1.84)
service to enhance functioning 25 93 172 160 175 163 121 118

beyond the normal range is the 0 o ° © © ° o o

property of the military.

E) It is dangerous for society if a 100 3.95
soldier were to keep a neural ;(5) 259 (1.61)
implant from the military that 2s 69 151 151 o 136 1.1 43

enhances functioning, after leaving 0 o © © o o

the military.

F) Veterans who have lost eyesight 100 5.96
or hearing as a result of military ;(5) 26.2 44.9 (1.26)
missions should be prioritized for > 09 18 18 72 122 o ©

neural implants that allow normal 0 o o o o

functioning when these reach the
civilian market.

Notes: N=Number of observations; SD=Standard deviation.
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Table 4 Descriptive statistics of the attitudes about neuroprostheses (% of responses, N=332)

dis- Mean
agree agree (SD)
very
very much
much
1 2 3 4 5 6 7
A) Individual military personnel 100 74.7 6.60
should be allowed to freely decide 75 o (0.86)
about participation in military ;g 0.3 0.6 0.3 21 5.7 123
research on neuroprostheses that 0 o o o o o
enhance functioning beyond the
normal range.
B) Prior to surgery, military 100 80.1 6.75
personnel should be informed 75 ° (0.55)
whether or not they can keep a gg 00 00 00 12 24 1(6)-3
military-supplied neuroprosthesis 0 o o o o o
that enhances functioning, after
they leave the military.
C) The military should base 100 491
decisions about whether or not to 75 (1.75)
50 208 277 184
remove neuroprostheses from e 63 69 75 12.4 o
military personnel on whether the 0 o o o o
prostheses primarily treats a
condition (e.g., a mind-controlled
prosthesis for a lost hand to enable
gripping) or whether it enhances
function beyond the normal range
(e.g., a mind-controlled prosthesis
that provides 20-times the grip
power of a normal hand).
D) A neuroprosthesis provided to 100 3.98
military personnel during military 75 (1.88)
service to enhance functioning gg 11.5 163 133 169 166 151 105
beyond the normal range is the 0 o 0 o © o o o
property of the military.
E) It is dangerous for society if a 100 3.85
soldier were to keep a 75 262 (1.62)
neuroprosthesis from the military gg 7.8 16.0 163 s 175 g9 6.3
that enhances functioning, after 0 (o} © © ° o o}
leaving the military.
F) Veterans who have lost limbs as 100 6.03
a result of military missions should 75 49.1 (1.25)
be prioritized for neuroprostheses gg 06 21 15 69 16.3 225 ©
that allow normal functioning when 0 o o o o °

these reach the civilian market.

Notes: N=Number of observations; SD=Standard deviation.
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Table 5 Summary of the findings™"

I

Attitudes towards neuroprostheses

A information about keeping implants prior to surgery

Attitudes towards neuroimplants
For European country (vs. non-European):

Attitudes towards enhancement pills

Location of
home

Springer

keeping implants after leaving military is

dangerous (E)

(B),

military

For Civil Service (vs. Land/Sea/Air):

For Civil Service (vs. Land/Sea/Air):

For Sea (vs. Land):

Component

A free decision about research participation on

A free decision about research participation on

implants (A)°

test pills (D)

supply pills for missions (A),

prostheses (A)°, A prioritize veterans for implants (F)?

A allow-to-refuse order to take pills (B)

test pills (D)
For Civil Service (vs. Land/Sea/Air):

A free decision about research participation on pills

©r

Medical
branch

For increasing number of deployments:

For increasing number of deployments:

For increasing number of deployments:

Number of

free decision about research participation on

prostheses (A)

free decision about research participation on

implants (A)
decreasing effect; @ Capital letters in brackets indicate the item. ® Comparisons that revealed no statistically significant differences are not

displayed. © Not based on a statistical test, due to no variation in responses in this group. ¢ Only in comparison to Sea.

allow-to-refuse order to take pills (B)

deployments

increasing effect; V=

Notes: A

be prioritized for neural implants that allow normal
functioning.

Support for free decision-making about partici-
pation in military research on neural implants was
positively associated with both endorsement of the
view that personnel should be informed whether
they can keep enhancing implants after leaving the
military (r=0.27, p<0.001, Supplement Informa-
tion 7), and the view that veterans who were physi-
cally impaired during missions should be prioritized
for implants (r=0.14, p<0.01). The latter two
attitudes were also positively correlated (r=0.20,
p<0.001). Moreover, positive associations were
found between further three attitudes: support for
basing decisions about implant removal on the basis
of the treatment-enhancement distinction correlated
with both approval that enhancing implants should
remain military property (r=0.47, p<0.001), as well
as the approval that granting such implants to soldiers
after their leave is dangerous for society (r=0.42,
p<0.001). The latter two attitudes were also corre-
lated (r=0.51, p <0.001).

Neuroprostheses

Generally, the descriptive findings regarding all
attitudes towards neuroprostheses are compara-
ble to those for neural implants. As for the other
enhancement technologies, there is high agreement
and consensus that military personnel should freely
decide about participation in military research on
neuroprostheses — 91.0% (very much) agreed to
this (Table 4), including all from the Civil Service
component (Model 1, Supplement Information 8).
The higher the number of deployments, agreement
decreased. Support on whether military person-
nel should be informed prior to surgery whether
they can keep a military-supplied neuroprostheses
implant after leaving is similar to the same issue
regarding neural implants — 96.4% (very much)
agreed. Similar to the views on neural implants,
support is moderately strong and relatively strongly
diverging on whether the military should base deci-
sions about the removal of neuroprostheses on
whether the prosthesis treats a condition or enhances
functions. About half (46.1%) of the officers (very
much) agreed to the statement, whereas more than
every tenth (13.2%, very much) disagrees. Opinions
on whether enhancing neural implants provided
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to the military service is the property of the mili-
tary are also highly diverging: 25.6% (very much)
agreed to this, while 27.8% (very much) disagreed.
Opinions on whether it is dangerous if a soldier
would keep an enhancing neuroprosthesis after
leaving the military are mixed: 16.2% (very much)
agreed, while 23.8% (very much) disagreed. The
plurality of 72.6% (very much) agreed that veterans
who lost eyesight or hearing as a result of a mission
should be prioritized for neuroprostheses that allow
normal functioning. Officers from the civil service
component agree more to this than those from the
air component (Model 6).

The pattern for the correlations between attitudes
towards neuroprostheses are identical to those reported
for neural implants (Supplement Information 9).

Discussion

Our research sheds some light on the broader extent
of endorsement of the Lin et al. Hybrid Framework
among military personnel, and how its principles
might be realized in practice. For example, we found
moderate to high agreement regarding the Hybrid
Framework rules about the supply of, and the need
to conduct research into enhancement pills in the
military. Survey findings endorsed the importance
of decision-making autonomy of military personnel
both to refuse orders to take such pills, and whether
or not they participated in research into them. Simi-
larly, decision-making autonomy about whether to
participate in military research about neural implants
and neuroprostheses was strongly endorsed. Also
endorsed was the need for information about whether
the technologies can be kept after leaving the military.
Additionally, there were high levels of agreement that
veterans who are impaired during a military mission
should be prioritized when the technology reaches
the civilian market. There was more divergence in
opinion regarding the removal of the enhancing vs.
treatment-focused devices, property rights and per-
ceptions of danger for society after military service.

High Importance of Decision-Making Autonomy and
the Consideration of Benefits and Risks

Across all three neuroenhancement technologies,
there were high levels of support for the individual

warfighter’s decision-making autonomy — effectively
recognition of the importance of the principle of con-
sent in the context of neuroenhancement technolo-
gies. This is in spite of an acknowledged sense that,
in military contexts, “the hallmark principles that
drive bioethical decision making in ordinary clini-
cal settings are largely absent. Military personnel do
not enjoy a right to life, personal autonomy, or a
right of self-determination to any degree approach-
ing that of ordinary patients” [34]. Interestingly, for
some respondents, decision-making autonomy might
be constrained as soon as they endorsed a supply of
neuroenhancing pills to support mission goals, per-
haps reflecting a view that their military utility was
so high, that individual choice was not an appropri-
ate barrier to military necessity. However, workshop
participants’ endorsement of the need to balance risks
and benefits, alongside correlation results between the
attitudes, suggest that advocacy for the supply of neu-
roenhancing pills is accompanied by calls for more
research on them. Such sentiments may be driven by a
recognition that trade-offs may exist between enhanc-
ing performance in one operationally-relevant domain
to the cost of performance decrements in another [19,
35].

Transparency and its Impact on the Moral Priority of
Reversibility

In the workshops, transparency was prioritized and
confidentiality was not seen as a virtue. This reflected
the view that there should be no secrets among
warfighters working together on a mission as to
who was enhanced and how. The absence of secrecy
was strongly related to the requirement of predict-
ability: for mission success, and to minimize harms
to warfighters, everyone needs to know how the
group works as a whole, and how individual mem-
bers will act. Similarly, survey respondents consist-
ently agreed that, before surgery, warfighters should
be told whether they can retain neuroenhancements
post-discharge. As well as suggesting a respect for the
‘clinical’ bioethical principles of informed consent,
this is consistent with various aspects of the Hybrid
Framework: namely, the importance of transparency
(although, between the military and an individual
warfighter, rather than between the military and the
public), as well as dignity: ensuring full informa-
tion about a neuroenhancement protects against
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a warfighter experiencing him or herself as a tool
or weapon to be augmented and diminished at the
whim of the military. This latter concern also came
out strongly in the workshops, especially with refer-
ence to technology that could reduce autonomy and
could lead to military personnel being perceived as
either ‘rats’ or ‘robots’. The high endorsement for
ensuring transparency suggests that, pace Lin et al.,
efforts to minimize the burdens associated with neu-
roenhancement should not be interpreted through
the simple proxy of reversibility. For example, from
the workshops it was clear that those enhancements
which were connected to, and enabled via the brain,
such as neural prosthetics, were seen to become
part of a person’s ‘self’, and that it would be unfair
to replace these with ‘normal’ prosthetics available
in the country’s public health service. This accords
with research done at Case Western Reserve Uni-
versity which noted the unexpected but intense grief
exhibited by test subjects when they were required to
return advanced prototype prosthetic hands after test-
ing, with some describing this as worse than losing
their hand the first time [36]. The comparatively low
levels of agreement among survey respondents that
military-issued neuroenhancements remain the prop-
erty of the military likewise suggests that respondents
did not consider the technologies a burden for which
reversibility is a moral priority.

Principle of Necessity in the Context of Post-Military
Neuroenhancement

Although responses were divergent, the moderate
endorsement of using the therapy-enhancement dis-
tinction to base decisions about neuroenhancement
removal suggests limited acceptance of the frame-
work’s principle of necessity in the context of civil-
ian life after military service. Moreover, agreement
with these survey items for both neuroimplants and
neuroprostheses positively correlated with a percep-
tion that it is dangerous to society for former soldiers
to retain neuroenhancements after service, reflecting
an implicit endorsement of the Hybrid Framework’s
principle that benefits must outweigh risk. The results
point towards some caution of the respondents since
technologies with enhancement properties might
be more dangerous and therefore, they were likely
expressing their support for the technology remaining
in military possession.
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Contextual Factors in Attitudes

We did not find large variation in attitudes by socio-
demographic make-up of the participants. Airforce
officers were more likely to support refusal of orders
to take enhancement pills than officers from the land;
and all civil service officers endorsed autonomous
decisions about research participation in all three
forms of neuroenhancement. With more deployments,
officers granted less decision-making autonomy about
whether military personnel should be allowed to
freely decide about participation in military research
on implants and neural prostheses as well as to refuse
orders to take enhancement pills. The reasons for
these differences remain unclear, but it may be linked
to increased tendencies towards hierarchical think-
ing: a greater number of deployments may influence
personnel’s acculturation into military culture, or the
extent to which their self-identity is bound together
with their military role. Alternatively, more deploy-
ments are likely to correlate with age, with more
advanced aged perhaps linked to a greater prevalence
of thinking in hierarchies.

Limitations of our Approach

This study gathered insights into attitudes to neu-
roenhancement from a currently under-investigated,
but highly relevant target group. Due to the lack of
data in the literature, we developed a quantitative
survey using an initial qualitative approach to ensure
relevance and validity of survey vignettes and ques-
tions. Over repeated survey waves, the response rate
remained relatively low, which might be explained
by the tight schedule of the officers during their time
at the Academy. Due to significant access challenges
to this population, our initial decision was to focus
this first study of its kind on the well-informed, well-
educated mid-ranking officers who are likely to have
been exposed to a wider overview of defence matters
due to their career profile and prospects. As such,
the sample is not representative of the military as a
whole, but rather offers a starting point by examin-
ing the perspectives of those likely to be in command
positions and therefore positions of responsibility as
neuroenhancements become more ubiquitous. Future
studies should try to access a more representative
military sample, including enlisted personnel, and
increase the number of participants, e.g., by providing
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(non-)monetary incentives [37, 38]. We also had
a low proportion of officers outside Europe, in the
Civil Service component, and in the medical branch,
which limits the generalizability of our findings. We
tried to reduce social desirability bias by guaranteeing
anonymity [39]; however, this prevented assessment
of the impacts of potentially identifying features in
the target population, such as age and gender. Future
studies may, however, try to assess whether further
demographics result in homogeneous or heterogenous
evaluations of neuroenhancements across demo-
graphic groups. Also, prior personal or vicarious
exposure to neuroenhancements would be a candidate
factor for further exploration of attitudes towards neu-
roenhancements. Moreover, combat experience could
be an interesting indicator for officers perceived need
of neuroenhancement means before, during, or after
combats. Another avenue for further research to bet-
ter understand the variation in military officers’ atti-
tudes to neuroenhancement could be to examine how
the “ethical framework™ [40] of the officers, i.e., their
learned preferences about “how to behave, judge
or solve moral problems” [41] co-varies with their
attitudes to neuroenhancement. For example, their
preferences for precepts implied in moral theories
(PPIMT), namely “virtue ethics (e.g., “strive to be an
honest person”), deontology (e.g., “obey rules, such
as ‘never lie’”), and consequentialism (e.g., “maxi-
mize happiness and save lives with any means neces-
sary”’)” may guide their judgement either consciously
or unconsciously [41].

Conclusion

Having gathered the perspectives of staff officers on
the abstract principles of Lin et al.’s Hybrid Frame-
work through a series of workshops, we sought to
enrich our understanding of these attitudes by gath-
ering data from a larger group of military officers
through a survey. By collecting quantitative measures
of endorsement for a number of concrete decision-
making guidelines, we were able to generate an over-
view of how mid-ranking military officers might, in
practice resolve tensions between competing values
or higher-level principles.

Perhaps unsurprisingly given the extent of dis-
agreement within the military ethics literature
regarding consent, perspectives on the matter of

decision-making autonomy for individual warfight-
ers were found to be diverse and context-specific in
both the workshop and survey elements of the study.
Disagreement about right-to-refuse military-supplied
enhancement pills was found in open discussion, and
was reflected in the comparatively large standard
deviation in responses to the respective survey item.
The survey found stronger consensus in favour of
right-to-refuse participation in experimental military
research for neural implants and neuroprosthetics as
well as for enhancement pills. This difference likely
reflects the need for warfighters to submit to orders
from commanding officers while on active deploy-
ment. Moreno notes, for example, that the US Uni-
form Code of Military justice requires soldiers:

“to accept medical interventions that make
them fit for duty. Experimental treatments are a
harder case, but the US government has shown
a tendency to defer to commanders in a combat
situation if they think some treatment is likely
to do more harm than good, even if unproven.”
[23].

It remains to be seen how military neurotechnolo-
gies, and the discourse concerning them, will develop,
but the potential for enhancements to be normal-
ized as a standard aspect of warfare demands further
attention be paid to navigating the appropriate role
of consent in military contexts. The requirement to
inform warfighters in advance about the retention of
neural implants or neuroprostheses was unanimously
endorsed, with no respondent expressing even a slight
disagreement. Given the workshop participants’
insistence that it would be unfair to demand that
warfighters give up enhancements after service, these
very strongly endorsed survey items suggest that post-
service retention of enhancements may be an appro-
priate means to ensure the fair distribution of risk and
benefit. However, it remains unclear what drives this
sentiment. Lin et al. note that there is no significant
ethical discourse surrounding traditional, external
enhancements such as body armour [22]. Since there
is likely no parallel objection to warfighters returning
military-issued body-armour after service, the precise
grounds of this difference require further articulation.
The difference may be driven by the comparative
ease of reversibility of body armour and a neuroen-
hancements, distinct rates of risk and benefit for those
being issued the enhancement, or perhaps a sense in
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which an embodied or embedded enhancement comes
to be seen as part of the self—an issue that was raised
in all three of the workshops. Allowing demobilised
warfighters to keep their enhancements opens new
questions about the level of ability ‘owed’ to veterans
as they return to civilian life, and about the scope of
the military’s responsibility to take care of veterans as
embedded enhancements might require maintenance
[27].

The insistence from workshop members that it
would be unfair to demand that enhancements are
given up after service suggest that the Hybrid Frame-
work’s principle of legitimate military purpose could
be revised to include the corollary of legitimate dual
use, permitting actions both within and without mili-
tary service, perhaps under certain conditions. Across
all survey items, the suggestions that military-sup-
plied neuroenhancements remained military property,
or that enhanced warfighters would pose a danger to
society after service, received the lowest levels of sup-
port of any items.> However, these items also received
among the lowest levels of consensus. The diversity
of sentiment surrounding the status and risk of neu-
roenhancements in post-deployment civilian con-
texts, underlines our suggestion that the introduction
of these technologies in a military context demands a
recontextualisation of the relationship between mili-
tary and civilian ethics.

In sum, our study suggests that more clarity, more
information, more evidence and more guidance will
support this re-contextualisation and enable officers
to uphold a duty of ethical conduct that they consider
more important than ever in the current climate.
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