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Abstract

Use of autonomous, Al-enabled, or opaque systems raises many concerns, and some argue that for these to be permissibly
deployed in high-stakes or critical domains, they must be subject to so-called “meaningful human control” (MHC). In
this article, I focus on the military domain and rebut a strong version of this critique, arguing that off-the-loop systems —
i.e., those which can select and engage targets without contemporaneous human input or oversight — can be permissibly
deployed while retaining clear lines of responsibility and control. I show that ex ante operational constraints and target-
ing parameters can provide combatants and would-be deployers of off-the-loop systems with strong means to ensure that
deployed systems are serving as extensions of combatants’ wills, establishing the necessary degree of moral and legal
responsibility required. I further show that such constraints and parameters represent clear lines of control that deployers
have over such systems, even when these systems, during deployments, are utterly outside of human control. I conclude
by distinguishing between what I call “will-extending” and “will-offloading” systems, showing that off-the-loop systems
can serve to extend users’ and deployers’ wills, making such systems inherently subject to meaningful human control.
Throughout, the discussion focuses on the example of autonomous and Al-enabled systems in the military domain, but the
underlying arguments relate to such systems more generally, showing how these, if utilized as “will-extending” systems,
may be used in a controlled and responsibility-retaining manner.

Keywords Artificial intelligence - Autonomous systems - Autonomous weapon systems - Meaningful human control -
Responsibility

Introduction human control” (MHC).! Some critics go on to argue that

for autonomous systems to be permissibly deployed in such

In high-stakes domains where life-and-death decisions are
made, many concerns surround the use of autonomous sys-
tems, especially ones imbued with Al-processes. In par-
ticular, some argue that if humans are not present in the
decision-making process, either as direct participants or
at least in oversight (and possibly intervening) roles, then
these systems will not be subject to so-called “meaningful

P4 Nathan Wood
nathan.wood@tuhh.de

Hamburg University of Technology, Hamburg, Germany

California Polytechnic State University, San Luis Obispo,
United States

Published online: 25 November 2025

critical environments, they must, at the least, be subject to
meaningful human control.

On the face of it, a demand for human control over
autonomous systems is reasonable, as is the requirement
that such control be “meaningful”. However, in the canoni-
cal works most ardently arguing for the necessity of such
control, it is often not specified exactly what it would look
like in practice.’ Moreover, upon careful examination, it is
clear that on some understandings of “meaningful human
control”, what is presented as a desideratum for permissible
use of autonomous systems turns out to be a ban of such

! For the canonical formulation, see (Article 36, 2013a, b; Roff and
Moyes, 2016).

2 E.g., Roff and Moyes (2016), Human Rights Watch (2018), Amo-
roso and Tamburrini (2020), Schwarz (2021).

3 E.g., Article 36 (2013a, 2013b), Human Rights Watch (2016).
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systems.* This is because some explications of MHC implic-
itly require that autonomous systems never be deployed in a
fully autonomous manner.

In this article, I resist the strong position that MHC
demands contemporaneous control or oversight, arguing
instead that control may be established by setting param-
eters of use, limiting deployments of autonomous systems,
and linking autonomous systems’ deployments to discrete
human decisions. In making this argument, I begin by
sketching some existing conceptions of meaningful human
control, showing how certain of these function as “bans in
disguise” for autonomous systems. I then present a positive
case for how we can establish MHC without contemporane-
ous oversight by setting operational constraints and param-
eters of use for autonomous systems’ deployment. I then
explore how a more nuanced understanding of autonomy,
actions, and will can inform the discussion of MHC, dif-
ferentiating between what I call “will-extending” systems
and “will-offloading” systems, making the case that will-
extending systems allow for meaningful human control of
autonomous systems, even when these are operating fully
outside of contemporaneous human oversight. I conclude by
reiterating that while the arguments rebut critics’ objection
to using fully autonomous systems in morally and legally
fraught environments, the conclusion is not that such con-
trol is unnecessary. Rather, the arguments developed show
that control can be established and be meaningful even for
systems which are operating fully outside of a human’s
immediate control. I thus argue for a broader understand-
ing of MHC, one that is coherent with our understandings
of human control over simple(r) artifacts with which we
engage on a daily basis.

Before moving onto the arguments themselves though,
there are a number of points worth addressing. First, it will
be useful to clarify certain terms. As the arguments deal with
autonomous systems in general, and autonomous weapon
systems (AWS) in particular, a conception of degrees of
control is in order. Following the military parlance used for
autonomous systems, I use the term “in-the-loop” to denote
systems where a human has a direct role in the decision-
making of a system, “on-the-loop” to indicate systems
which themselves carry out missions and engagements
without needing human input, but where a human has per-
sistent override power for the machine’s action-outputs, and
“off-the-loop” to indicate systems where a human has no
ability to guide or override the system once it is deployed.’
Off-the-loop systems are thus those which may be consid-
ered “fully autonomous”, and it is these which will be our
concern. Building on this broad conception of autonomy in

4 E.g., Article 36 (2013a, 2013b), Roff and Moyes (2016), Human

Rights Watch (2016, 2016, 2018).
5 See (Bichle and Bareis, 2022).
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systems, I also, following the United States Department of
Defense (US DoD) and the International Committee of the
Red Cross (ICRC), take autonomous weapon systems to be
systems with autonomy in the “critical functions” necessary
for selecting and engaging targets® and which can therefore
select and engage targets without contemporaneous human
intervention.” These views of autonomous systems and AWS
are broad, including systems which are fully mechanical or
partially/fully computerized, which are with or without Al,
and, with regards to AWS, which are lethal or non-lethal,
anti-personnel or anti-materiel, etc.®

As autonomous systems are increasingly Al-enabled or
designed using Al-techniques, it is also worthwhile to pro-
vide a brief working conception of “AI”. We may view Al
in terms of human-like intelligence across a broad array of
tasks, an ability to engage with complex information for
practical reasoning purposes, or a capacity to adapt to a
given environment despite having insufficient knowledge
and resources.” For purposes of this article, I will follow
the presentation of the highly influential Artificial Intel-
ligence: A Modern Approach by Stuart Russell and Peter
Norvig, which takes Al to be “the study and construction of
agents that do the right thing”, where “[w]hat counts as the
right thing is defined by the objective that we provide to the
agent”, a general paradigm Russell and Norvig take to be
“so pervasive that we might call it the standard model”.!°

Deviating from the language common in computer sci-
ence and used by Russell and Norvig, I also take for granted
in what follows that Al-enabled and/or autonomous systems,
both as they currently exist and are likely to be in the near
future, are not properly agents. As such, these systems do
not “make decisions” or “carry out actions” in a meaningful
way.!! Rather, they execute processes, sometimes in a more
deterministic manner and sometimes with a probabilistic
model serving to inform their outputs. Crucially though, it
is not philosophically correct (or good practice) to use the
agency-implying language of “decisions” or “actions” when
speaking about the functions of autonomous and Al-enabled
systems. Throughout what follows, I will speak of “action-
outputs” for those things an autonomous or Al-enabled
system does, but slips to more agential language are likely.
Thus, I stipulate now that all references to what autonomous

¢ International Committee of the Red Cross (2014), p. 5.

7 International Committee of the Red Cross (2021), p. 1; US Depart-
ment of Defense (2023), p. 21. See also (Williams, 2015; Boothby,
2016; Altmann and Sauer, 2017; Caron, 2020; Taddeo and Blanchard,
2022; Pacholska, 2024).

8 Boulanin et al. (2020); Wood (2023).

° See, respectively, Newell and Simon (1976), p. 116; McCarthy
(1988), p. 308; Wang (2019), p. 19.

10 Russell and Norvig (2021), p. 22, emphasis in original.

' Bryson (2017), p. 134; Evans et al. (2023), esp. pp. 1-2.
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systems do should be understood through the lens of “pro-
cesses”, “probabilistic modeling outputs”, or similar non-
agential understandings, notwithstanding that agential terms
may find their way into the discussion.

In exploring permissibility and responsibility in the use
of autonomous and Al-enabled systems, especially within
the military domain, I also assume throughout that we are
presuming actors acting in good faith. This implies that
researchers, companies, and states developing and deploy-
ing autonomous systems are, at a minimum, seeking to
comport with the demands of respective domestic and inter-
national laws. With regards to AWS, Article 36 of Geneva
Protocol I Additional to the Geneva Conventions (AP 1) is
especially important, that in developing, testing, and field-
ing weapons, states are making a reasonable effort to “deter-
mine whether [a weapon’s] employment would, in some or
all circumstances, be prohibited by this Protocol or by any
other rule of international law”. The assumption of good
faith actors is critical, as unless we are willing to accept this
caveat, we are not doing good research on autonomous sys-
tems or AWS compliance with ethics and law, as assuming
bad faith actors is to assume that no rules will matter at all
(and so, why explore MHC in the first place?).!?

It is also worth clarifying that while the concept of
“meaningful human control” originated in the debates
around autonomous systems in the military, it has since
been taken up in numerous other domains such as, e.g.,
medicine,' autonomous vehicles,'* or the use of artificial
intelligence in general' (to name only some). Exploration
of MHC is thus apt to have broad import — subject of course
to arguments made from a particular domain of inquiry
being modified as befitting separate (sub-)domains. In this
article, I focus on the example and discussions of MHC in
the military domain, as this is an area where the ethical and
legal implications of automation and autonomy have long
been discussed, and, more importantly, because “this is a
high-risk domain where lack of control can lead to material
damage and harm, so acceptable solutions for controlling Al
systems in this domain may be at least equally acceptable
in other domains, such as healthcare or transportation, that
are at most as risky”.'® Thus, while this article will focus on
the example of autonomous and Al-enabled systems in the
military, the underlying arguments developed are broad and,
subject to modifications, likely germane to debates in other

12 Zajac (2022), Ch. 7.5, especially pp. 269-272; Wood (2024).
13 E.g., Hille et al. (2023), Beck et al. (2024), Hillis et al. (2024).

14 E.g., Heikoop et al. (2019), Mecacci and Santoni de Sio (2019),
Santoni de Sio et al. (2023).

15 E.g., Cavalcante Siebert et al. (2023), Davidovic (2023), Abbink et
al. (2024), Mecacci et al. (2024).

16 Tsamados et al. (2024), pp. 1-2.

domains where meaningful human control has taken root as
a value or design desiderata.

Finally, it is worth noting that while the concept of
meaningful human control originated around the regula-
tory debates surrounding AWS, within central international
bodies, the term has since been replaced by the language of
“context-appropriate human judgment and control”,'” likely
due to a view among some states that MHC had become
too politicized of a concept.'® However, it is important to
be clear that this does not reflect a rejection of the underly-
ing intuitions or intent of MHC, as “[c]ontext-appropriate
human judgment and control reflects the latest iteration of
terms stemming from the conceptualization of ‘meaningful
human control’. Various conceptions have been proposed,
alongside efforts for the term to be seen as a normative fea-
ture of the military decision-making process”.!” Indeed, the
concept (however one labels it) has seen consistent iterative
development,”” being reflected in ongoing discussions on the
design of Al-enabled and autonomous military systems,>!
the teaming of such systems with human combatants,?? and
the ethical, > legal,* and operational aspects of permissi-
bly developing and deploying these.?* Beyond this, even if
MHC is currently an unfavored term in some circles, the
long-standing discussions around meaningful human con-
trol have left an indelible mark on the normative debates,
and while actual state practices around human control may
sometimes be wanting,”® “the need to exercise a sufficient
level of human control over use-of-force decision-making

17 Group of Governmental Experts on Lethal Autonomous Weapons
Systems (2025), p. 2.

18 Early in the debates around MHC, it was already recognized that
the concept had legal limits but could be used for political purposes.
See, e.g., Marauhn (2018).

1% Global Commission on Responsible Artificial Intelligence in the
Military Domain (2025), p. 37. The recent ICRC Submission to the
United Nations Secretary-General on Artificial Intelligence in the
Military Domain also includes numerous usages of language highly
indicative of the ongoing debates around MHC.

20 See (Kwik, 2022, 2024a) for detailed examination of official state-
ments, policy, and academic papers on MHC from 2013-2021. See
(Roff, 2024) for a higher-level overview of the debates from their ori-
gin up to 2024.

21" AutoPractices (2025), Boshuijzen-van Burken et al. (2024), Global
Commission on Responsible Artificial Intelligence in the Military
Domain (2025), Trabucco (2025a), Veluwenkamp and Buijsman
(2025).

22 van Diggelen et al. (2024b, 2024a), Veluwenkamp and Buijsman
(2025).

23 Amoroso and Tamburrini (2020), Schwarz (2021).

24 Ekelhof and Paoli (2020), Paoli et al. (2021), Boutin and Woodcock
(2024), AutoPractices (2025).

%5 Ekelhof (2019), Amoroso and Tamburrini (2020), Kwik (2022,
2024a), Bailey (2025), Trabucco (2025b, 2025c).

26 See, e.g., Bode (2023).
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has become a recognised governance principle across vari-
ous international initiatives”,?’ a testament to the impact
MHC has had. Thus, while there has been a shift in recent
terminology used by the Group of Governmental Experts
on Lethal Autonomous Weapons Systems (GGE) working
under the Convention on Conventional Weapons and the
United Nations Office for Disarmament Affairs, it is by no
means the case that MHC has been replaced by a new para-
digm, nor is it reasonable to eschew discussion of the con-
cept in light of a single body altering its preferred language.
In any event, the arguments to follow will, regardless of the
precise terminology one prefers, have clear and significant
impact on discussions of “meaningful” or “context-appro-
priate” human judgment and control of autonomous and Al-
enabled systems, whether these are deployed in military or
civilian contexts.?

Meaningful human control

“Meaningful human control” was first coined by Richard
Moyes?’ when he called on the U.K. government to estab-
lish regulation over AWS, stating that “[i]t is the robust defi-
nition of meaningful human control over individual attacks
that should be the central focus of efforts to prohibit fully
autonomous weapons”.3® However, Moyes and his non-
governmental organization (NGO), Article 36, failed to pro-
vide more than a passing conception of what MHC means
or requires,’! and five years after the term’s introduction it
was still the case that “policy-makers and technical design-
ers lack[ed] a detailed theory of what ‘meaningful human
control” exactly means”.*? Yet despite its early weaknesses,
MHC has since seen much exploration and refinement, and
has become central in not just discussions of autonomous
systems in the military,** but also in medicine,** driverless
vehicles,” and research into autonomous and Al-enabled

27 Bode (2025).

28 Many thanks to an anonymous reviewer for pressing me to clarify
these recent terminological shifts and the iterative nature of under-
standings of control they indicate.

29 Roff (2024).
30 Article 36 (2013a), p. 3.

31 See, e.g., Article 36 (2013a, 2013b). Roff and Moyes (2016)
expands these ideas, but the underpinnings of MHC and its relation to
other ethical/legal rules of war are not fully explored.

32 Santoni de Sio and van den Hoven (2018), p. 1.

33 E.g., Horowitz and Scharre (2015); Crootof (2016), Homayoun-
nejad (2018); Ekelhof (2019); Amoroso (2020), Bode and Watts
(2021), Umbrello (2021a).

3% E.g., Hille et al. (2023), Beck et al. (2024), Hillis et al. (2024).

35 E.g., Heikoop et al. (2019), Mecacci and Santoni de Sio (2019),
Santoni de Sio et al. (2023), Calvert et al. (2024).
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systems more broadly.*® From these varying disciplines and
their attendant discussions of the concept, numerous aspects
have come to the fore, but certain key elements may be
picked out.

While each term may be distinctly unpacked,?” there is
a central understanding throughout the debates that what is
at stake is a certain type of control — i.e., control which is
meaningful — which humans are argued to be responsible
for exercising over autonomous and Al-enabled systems.
The focus is thus not on which humans are involved nor on
the machines themselves which are supposed to be subject
to meaningful human control. Rather, the emphasis is on
the control, on the relation between humans and the action-
outputs of machines.

This focus on a particular conception of control follows
from a recognition that merely having humans in- or on-the-
loop does not necessarily imply that humans are really con-
trolling machines, nor that they are doing so in a meaningful
way. Operators of (semi-)autonomous systems may have the
capacity to intervene during the deployment of AWS or they
may be positively required to exercise fire control during
engagements (say, by pressing a button for weapons release),
but this does not mean they have the requisite understanding
of the operational context and the machine (with its limita-
tions) to afford for a truly meaningful form of control to be
established. Something more must be guaranteed.

According to the US DoD, in order for “commanders and
operators to exercise appropriate levels of human judgment
over the use of force”, AWS must, among other things, “[b]
e readily understandable to trained operators”, [p]rovide
transparent feedback on system status”, and “[p]rovide clear
procedures for trained operators to activate and deactivate
system functions”.>® More philosophically, we may, follow-
ing Fischer and Ravizza (1998), consider MHC as requiring
“guidance control” over actions, where this is understood
as agents having reason-responsive control over the mecha-
nisms leading to an action-output, and where those mecha-
nisms can be “the agent’s own”.° To use an example, I may
set the thermostat in my office to 72° F. After doing so, the
thermostat will adjust the heating/air-conditioning systems
as needed, keeping my office at 72° F. In that instance, the
thermostat makes changes to the systems responsible for
temperature regulation, but the thermostat is a mechanism
over which I have control, and where my control is such that
the adjusting of heating/air-conditioning is “owned” by me

36 E.g., Santoni de Sio and van den Hoven (2018), Veluwenkamp
(2022); Cavalcante Siebert et al. (2023); Davidovic (2023).

37 Robbins (2023).
38 US Department of Defense (2023), pp. 3—4 (emphasis added).

39 Fischer and Ravizza (1998). See also Santoni de Sio and van den
Hoven (2018), pp. 5-6 for succinct exploration of Fischer and Raviz-
za’s view.
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in a particular way. Thus, I possess “guidance control” over
the thermostat and the resulting temperature.

Filippo Santoni de Sio and Jeroen van den Hoven build
on this, developing a view of MHC predicated on “track-
ing” and “tracing” conditions for reasons and responsibility;
“tracking” requires that “a decision-making system should
demonstrably and verifiably be responsive to the human
moral reasons relevant in the circumstances... [t]hat is, deci-
sion-making systems should track (relevant) human moral
reasons”,*’ and “tracing” holds that “in order for a system
to be under meaningful human control, its actions/states
should be traceable to a proper moral understanding on the
part of one or more relevant human persons”.*! The intu-
itions are that machines’ processes ought to actively follow
and respond to the (moral) reasons of humans deploying
those machines, and humans deploying machines ought to
have sufficient understanding of the moral facts and values
at play during a deployment.** Importantly, “moral” facts
are also not limited solely to things like value judgments,
but can also include factual elements such as “this object
is a tank”.

Connecting their philosophical conception of MHC to
the concrete debates on autonomous weapon systems, San-
toni de Sio and van den Hoven conclude that AWS will
not satisfy the tracking condition for two reasons: “[f]irst,
they are likely to fail in tracking the relevant reasons of the
human military personnel behind them; in particular, they
cannot track the reasoning required by international law”
and “[s]econdly, they are not as flexible as to properly adjust
their behavior to the many morally relevant features of the
environment in which they operate”.*> However, in making
these claims, they say too much, and indeed go beyond how
we ought to understand MHC.

There are many systems over which we have meaning-
ful control but where the systems do not track the relevant
moral reasons of agents using them. Often, this is simply
because systems cannot track any reasons, moral or oth-
erwise. Returning to the thermostat, that is a system that
functions according to my intent, effectively extending my
will, but it does not track any moral reasons I may have

40 Santoni de Sio and van den Hoven (2018), p. 7.
41 Santoni de Sio and van den Hoven (2018), p. 9.

42 Though the GGE no longer uses the language of MHC, instead
speaking of “context-appropriate human judgment and control”, its
recent Rolling Text includes key statements which directly hearken to
the philosophical discussions of MHC. In particular, I11.6.A. demands
that the effects of AWS be “adequately predictable, reliable, traceable
and explainable to those responsible for their use”, and I11.6.B. adds
that AWS must be “operated under a responsible chain of command”
(Group of Governmental Experts on Lethal Autonomous Weapons
Systems (2025), p. 2, emphasis added). Both of these follow the explo-
ration of MHC just presented or implications of that presentation.

43 Santoni de Sio and van den Hoven (2018), p-9.

for wanting the temperature at a certain level. And while
temperature is not the sort of thing we would normally see
as being governed by moral reasons, we can imagine cases
where it may well be; suppose a colleague with a medical
condition is coming over for a meeting, and if the room is
too cold he may become ill. That gives me a moral reason
to raise the temperature, but my thermostat does not know
that reason.

One may object that the thermostat is an automatic
system rather than an autonomous one, and so the distinc-
tion does not hold,** but we can slightly modify the case
to account for this. Rather than a “dumb” thermostat that
simply tracks a temperature I give as an input, suppose the
thermostat is connected to sensors, detecting what my tem-
perature is and regulating the office so that I perceive it to
be 72° F. It may also be designed to use machine learning
(ML) to improve its ability to reliably detect my perceived
temperature (due to clothing choices, whether sun is shin-
ing onto me through the window, etc.), rendering the sys-
tem rather “smart” and clearly autonomous, insofar as it can
alter states on its own, in response to complex factors, and in
ways that are not immediately transparent to the deployer of
the system (me). With such a system, this sometimes entails
that the thermostat raises/lowers the temperature to meet my
changing state (say, I am wearing a thick sweater, so the
thermostat lowers the temperature so that, for me, it is 72°
F). Supposing I am wearing a thick sweater on the day my
colleague visits, the thermostat will then “decide” to lower
the temperature. This will have negative consequences for
my colleague, and fail to track my moral reasons that would
mitigate against allowing the temperature to be so lowered,
but the thermostat is still very much under my control. Even
supposing that I can only change the thermostat early in the
morning (for whatever reason), if I do not consider the con-
sequences of my failure to accommodate my colleague’s
needs, it is not the case that my thermostat fails to be subject
to MHC. Rather, it is subject to MHC, and I fail to dispense
with all of my moral obligations, possibly simply because I
am forgetful.

Beyond this, Santoni de Sio and van den Hoven’s posi-
tion runs afoul of a clarifying remark we made at the out-
set. They state that “decision-making systems should track
(relevant) human moral reasons™ and “every action of a
decision-making system should be traceable”,*® objecting
that AWS “cannot track the reasoning required by inter-
national law” and “are not as flexible as to properly adjust
their behavior to the many morally relevant features of the

# For deeper discussion of this distinction, see, e.g., Roff (2013), pp.
353-354; Williams (2015); Boothby (2016), pp. 247-252.

45 Santoni de Sio and van den Hoven (2018), p. 7, emphasis in original.
46 Santoni de Sio and van den Hoven (2018), p. 10.
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environment”.*” However, nowhere in international law is
it required that weapons be able to track reasons or have
the flexibility to alter behavior in response to new moral
information. And this is because weapons are not required
(or expected) to make decisions or carry out actions. And
indeed, they do not and cannot.

Autonomous and Al-enabled systems execute processes
and carry out programs. Those programs may be open-
ended,*® but they are still programs over which humans
have ultimate control.*> And if humans do not exercise that
control responsibly, this does not imply that control is inher-
ently lost, only that it is negligently applied. For example, if
I blindly fire a weapon up into the air, I do not have mean-
ingful human control over the exact points where each bullet
may land. However, I very clearly have meaningful human
control over my weapon. I am just exercising that control
in grossly negligent, dangerous, and criminal ways. More-
over, if one wishes to “bite the bullet” and say that one does
not have MHC when one blindly fires into the air, then this
would further imply that MHC is lost any time environmen-
tal conditions impede on the trajectory of kinetic weapons.
But wind does not undermine meaningful human control, or
if it does, then meaningful human control is a rather odd and
unhelpful concept which seemingly requires sunny skies
and fair weather. I find it fair to assume this is not the case.

These objections notwithstanding, the work of Santoni
de Sio and van den Hoven provides a solid philosophical
grounding for MHC, and one which supports more practical
views presented by states, NGOs, and other groups. And it
is also surely the case that no matter how one defines MHC,
the concept has legal, moral, and philosophical value, even
if only to serve as a floor condition for permissible use of
autonomous and Al-enabled systems;*° regardless of one’s
views of AWS in particular, it seems plausible that all would
agree that potentially lethal weapon systems should be
tightly controlled by and connected to a human’s agency.
MHC also creates a space for clear design requirements,”!
doctrinal requirements,>> and discrete requirements in use,

47 Santoni de Sio and van den Hoven (2018), p. 9.

8 Though, I would argue, they ought not be; responsible use will
demand narrow geographical and temporal limits to deployment. More
on this in the following section.

4 That humans have such control is a crucial assumption, and rules
out the use of systems which possess the capacity for in situ learn-
ing. Such systems would also raise a host of significant moral, legal,
and operational/doctrinal challenges. See, e.g., Blanchard and Taddeo
(2022), Haugh et al. (2018), Verbruggen (2022), McFarland and
Assaad (2023).

50 See Crootof (2016) for discussion of both a floor for understanding
MHC and MHC as a floor in regulatory debates.

ST Umbrello (2021a, 2021b), Cavalcante Siebert et al. (2023).
52 Horowitz and Scharre (2015); Bode and Watts (2021).
33 Roorda (2015), Ekelhof (2019).
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all of which are good things to promote. However, for MHC
to do so, it must be a pragmatic forward-looking principle,
and not simply a ban in disguise.

MHC: A ban in disguise?

Despite disagreements surrounding MHC, “[t]his ‘intui-
tively appealing’ principle is immensely popular”,> finding
voice in the works of AWS skeptics® and arms regulation
groups,>® and in the documents of state militaries®’ and
AWS proponents.*® Yet some treat MHC not as a condition
for guiding development and potential use of autonomous
systems, but rather as a silver bullet for justifying a ban of
AWS. In particular, by focusing on a narrow conception of
MHC as requiring direct control over “individual attacks”,
groups such as Article 36 and Human Rights Watch set a
standard which would rule out use of off-the-loop sys-
tems. Moreover, their conception of MHC rules out many
unobjectionable self-defensive AWS, such as anti-missile
and active protection systems, both of which often do not
require humans to be in- or on-the-loop.>’

Returning to our definition of AWS from Sect. 1, clearly
any view of MHC which requires humans to be involved
during all parts of an engagement or during “individual
attacks”®® would amount to a ban, especially when MHC is
argued to also be a necessary requirement for autonomous
systems to be permissibly used (a condition accepted by
many on both sides of the debate). This is also not lost for
all critics, and groups like Human Rights Watch will some-
times state clearly that “[hJumans should exercise control
over individual attacks, not simply overall operations” and
“[o]nly a ban on fully autonomous weapons can effectively
guarantee such meaningful control by humans”.®' What
critics do not show appreciation for, however, is the fact
that a requirement of direct human control over individual
attacks®® would render numerous existing autonomous

5% Crootof (2016), p. 53.

55 Roff and Moyes (2016); Amoroso (2020); Schwarz (2021).

56 Article 36 (2013b); Human Rights Watch (2016, 2018, 2020), Bou-
lanin et al. (2020, 2021), Bo et al. (2022); Stewart and Hinds (2023).
57 US Department of Defense (2023).

8 Horowitz and Scharre (2015), Roorda (2015), Scharre and Sayler
(2016), Friedrich (2024).

9 To be sure, these groups also have explicitly called for the ban of
AWS, but beyond such overt ban advocacy, they have also put forward
principles or conceptions of principles which, while clothed in intui-
tive language, amount to bans of AWS. Some presentations of MHC
fit this categorization.

80 E.g., Article 36 (2013a, 2013b), Roff and Moyes (2016), Human
Rights Watch (2016, 2016, 2018).

! Human Rights Watch (2016), p. 38.

62 For useful discussion around the scope of AWS attacks, see Kwik
(2024b), Wood (2025). I would also note that direct control need not
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systems impermissible, such as the above-mentioned anti-
missile and active protection systems, but also many other
systems used for decades, as well as the host of cyber capa-
bilities being developed for defensive purposes, and which
by necessity must be able to act independently of human
oversight to be effective. The standard of MHC thus cannot
generally be one of contemporaneous input or oversight, but
must allow for meaningful control to be established without
the necessity of having humans in- or on-the-loop.®* And
beyond the realm of autonomous systems, a requirement of
direct control over individual attacks could also cut against
semi-autonomous and wholly deterministic systems, if those
include capabilities of dispersing ordnance over an area or
fragmenting a payload into multiple discrete warheads that
have distinct targets. This is because each discrete weapon
that strikes could be considered as an “individual attack”,%*
and the humans deploying such area weapons cannot fore-
see exactly what conditions will obtain at the moment of
payload dispersal. Understanding MHC as pertaining to
“individual attacks” is thus untenable, a point which even
critics of AWS are coming to appreciate.®

Yet none of this is to say that MHC should be abandoned
or that it is not required; arguably all systems should be
used only on condition that they are being meaningfully
controlled by human operators and handlers. However, such
control does not require contemporaneous input or over-
sight of attacks, and can indeed be maintained even for fully
autonomous off-the-loop systems, a contention to which we
now turn.

The realities of AWS deployment

The terminology of “meaningful human control” was born
from discussions surrounding autonomous weapons, but
the underlying idea of “[e]nsuring appropriate human con-
trol over weapons, such that they are used effectively and
as intended, has been a critical task for militaries around
the world since the invention of the bow and arrow”.%® By
the same token, while one may argue that AWS present
some new element in need of critical examination, that “[a]
utonomy, by its very nature, entails programming machines
to perform some tasks or functions that would ordinarily

imply that such control is meaningful.
63 See Crootof (2016), p. 56, and citations therein.

%4 Note this view put forward by critics goes against international law
as well, as the technical term of “attack” can refer to larger concerted
efforts and need not be limited to each individual strike. See Interna-
tional Committee of the Red Cross (1987), pp. 601-603, especially
paragraph 1880; Kwik (2024b).

% E.g., Sauer (2024).

% Horowitz and Scharre (2015), p. 5.

be performed by humans”,®” this also is nothing new; the
development of advanced stabilizers for artillery removed
some of the need for humans to carefully recalibrate guns,
GPS removed the need for bombers to manually sight in on
their targets using maps, compasses, and visual cues, and a
host of other sensing and information processing technolo-
gies have, bit by bit, removed the need for humans to carry
out numerous tasks formerly done by us.

It has also always been the case that standard operating
procedures, constraints on deployment, targeting param-
eters, and other factors inform and entrench complex and
sometimes distributed forms of control over weapon sys-
tems.®® Those rules and procedures also impact on how
narrowly systems are being controlled, how broad the set
of potential outcomes is when using (autonomous) sys-
tems, and how closely the action-outputs of systems fol-
low the aims and intent of operators or handlers. Following
Sean Welsh, we may thus distinguish between the “policy
loop”™—*“the definition of the policy rules that the autono-
mous weapon mechanically follows”—and the “firing
loop”—*the execution of those rules when firing”.%° As will
be argued for through the rest of this article, what matters
for MHC is this policy loop, the setting of rules which AWS
follow.

Operational constraints

AWS, like all weapons, are subject to limitations. But lim-
itations do not imply that using certain systems is imper-
missible, only that permissible use requires that deployers
know the limitations of systems and respond accordingly.
Furthermore, in addition to systems’ own inbuilt limitations,
operators may actively limit systems in a variety of ways.
This provides the first and foremost means for one to cir-
cumscribe the possible outcome set AWS may bring about,
narrowing the action-outputs realizable and making systems
track ever closer to human deployers’ aims and intent. Such
constraining of systems is most straightforwardly achieved
by simply altering the hardware or loadout of AWS, which
can by necessity set hard limits on lethality, range, endur-
ance, and other factors; an AWS equipped with a single
grenade cannot bring down a multi-story building, and an
AWS with a range of five miles will not attack a city fifty
miles away. And if its sensors do not include cameras in
the visual spectrum, it cannot discriminate on the basis of
race, simply because it will not be capable of doing this.
Similarly, if an AWS is programmed to deactivate itself an
hour after launch, we may assume it will do so (absent some

7 Horowitz and Scharre (2015), p. 5.
8 Ekelhof (2019).
6 Welsh (2016).
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mechanical malfunction). All of these factors serve as fun-
damental means for limiting a system and ensuring it is less
capable of executing its processes in unwanted ways.

Beyond such brute methods for limiting systems, setting
general operational constraints on deployments provides
an additional means for one to further narrow the possible
outcome space achievable by systems without fundamen-
tally limiting what systems can do. This allows deployers to
make AWS more tightly follow the human’s aims and intent
by simply ruling out large sets of variables humans cannot
adequately control. For example, the most basic operational
constraints which may be set are geographic and temporal
ones; by setting a (fairly) precise time and place of attack,
deployers can limit what might possibly be struck, in virtue
of choosing times/places of attack which are known to (not)
have certain types of persons or objects (e.g., military vs.
civilian ones).

Furthermore, operational constraints allow one to respond
to limitations of AWS in thoughtful and responsible ways,
without demanding that one simply forgo a militarily advan-
tageous mission because an AWS suffers from some deficit
which would make its use impermissible in certain cases.
For example, consider an anti-tank AWS which can reli-
ably determine whether potential targets match the profile
of tanks and have powerful engines (in virtue of millimetric
wave radar, acoustic, and seismic readings).” Such a sys-
tem may be able to reliably distinguish between tanks and
cars, but not between tanks and heavy construction or farm-
ing machinery. Thus, using these in agricultural areas may
be too risky, in terms of the likelihood that civilians will
be mistakenly struck. However, knowing this limitation and
wishing to narrow the outcome space associated with poten-
tial deployments, deployers may simply limit the operating
environment of the AWS to exclude agricultural areas where
heavy farming vehicles are expected, or such AWS might be
deployed only at times when farmers are extremely unlikely
to be out on their vehicles but when enemy tanks would
still be in the field (i.e., at night). Simply put, limitations of
a system are apt to demand limitations on operations—i.e.,
operational constraints—but limited systems may still find
a host of acceptable use cases, provided deployers are act-
ing in good faith and responding to limitations with sensible
precautions.

In sum, by choosing the timing and location of attacks,
and the spatio-temporal boundaries of AWS’ operations,
operators and handlers can control the moral complexity of
operational environments, matching these to AWS’ capabili-
ties and limitations. Moreover, this method of control is not
unique to AWS, as it pertains to all kinds of weapons, from
grenades to air-to-air missiles; a grenade has no in-built

70 This is how, respectively, the Brimstone missile and Brilliant Anti-
Tank submunition (BAT) function.
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capacity for target discrimination, so a soldier throwing a
grenade into a building must consider in advance whether
it is morally acceptable to use grenades there. Similarly, an
AWS handler who knows that an anti-tank AWS can differ-
entiate between tanks and cars, but not between, say, tanks
and civilian bulldozers, has to decide whether deploying it
in a specific area is acceptable. The AWS will do well in
bulldozer-scarce environments, but its use near an active
construction site will probably be unacceptable.’! It is thus
the responsibility of deployers to set constraints on opera-
tions which ensure that an AWS’ action-outputs maximally
comport with the aims and intent of those deployers, and
such constraints, if thoughtfully implemented, can shear off
whole sets of possible outcomes by literally keeping the sys-
tem away from non-targets, either by deploying at a distance
from protected persons/objects or deploying at times when
those persons/objects are not expected to be present at the
target location.

Targeting parameters

Once broad operational constraints have been set, there
will be many additional means for deployers to constrain
the possible action-outputs realizable by AWS. Most impor-
tantly, deployers and handlers will determine and set what
parameters are used by the AWS for making target selec-
tions.”® Thus, while many critics lament machines “decid-
ing who lives and dies”, the reality is much less dystopian,
and should be understood not in terms of machines “making
decisions” about who or what to target, but rather in terms
of machines executing processes that lead to engagement of
one or another type of object. Those process executions and
subsequent engagements, however, will follow from the tar-
geting parameters and engagement protocols set by humans
deploying AWS.

In keeping with the limitations of a particular system,
deployers ought first and foremost to set target parameters
that feed to the strengths of an AWS and offset or mitigate
its weaknesses. Thus, going back to the example of an
anti-tank AWS discussed immediately above, if the AWS
uses millimetric wave radar, acoustic signatures, and seis-
mic readings, then that AWS could only plausibly engage
armored vehicles or civilian heavy construction or farming
equipment. If deployers have set operational constraints
(geographic and/or temporal) which make it unlikely or

! Similar arguments are made in Wood (2025), focusing there on AWS
and the principle of distinction. See also (Heller, 2023), especially pp.
49-57. Useful discussions of proportionality and AWS can be found in
Homayounnejad (2018), Ch. 7; Zajac (2023); Cooper (2024).

72 The context-dependent nature of MHC and its sensitivity to system
limitations and parameters is also explored in, e.g., Amoroso and Tam-
burrini (2021), Kwik (2024a), Trabucco (2025b, 2025¢).
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implausible for such civilian vehicles to be present at the
time of the mission, the target parameters could thus simply
be the positive identification of objects which match some
profile and are loud and heavy. Such parameters play off
the strengths of the multi-modal sensor apparatus of the
imagined AWS, and the operational constraints put in place
offset the weaknesses and potential for targeting mistakes.
If we were imagining an AWS that selected targets based
on object identification from visual sensors though, then
deployers would have to contend with the environmental
factors at play during the planned time of engagement; does
one expect there to be clouds, fog, smoke, or other obstruct-
ing factors that may undermine the possibility of reliably
classifying objects?

Beyond this, while any single program trying to identify
targets (and protected persons/objects) based on single-
spectrum sensor information (say, video footage in the vis-
ible light spectrum) may be unreliable, reliability increases
when the analysis is based on multi-spectral sensory data.”
Similarly, multiple different programs may be tasked with
concurrent object identification, with each sensor apparatus
and connected program having potential override capability
for engagements in the case of failures to gain positive ID
of a target. We can also imagine cases where deployers may
sensibly toggle whole sensor arrays on or off in response
to environmental factors. For example, for tanks traveling
through soft terrain, there may be little to no seismic signa-
ture attending their movement, and so there will be little to
no possibility to get “positive ID” based on seismic sensors.
Requiring that all sensors gain positive ID could thus be pro-
hibitive in such environments, giving deployers grounds for
toggling off the seismic sensors. There may be other envi-
ronments where one reasonably requires more sensors to be
online and gaining positive ID, say because there is a greater
diversity of objects which are expected to be encountered.
Thus, an anti-tank AWS which can use millimetric wave
radar, acoustic sensors, seismic sensors, and visual sensors
may allow for that AWS to be more readily used in environ-
ments with mixes of heavy military and civilian vehicles
(e.g., tanks and bulldozers). By incorporating an additional
sensor and feeding that into the AWS’ targeting parameters,
deployers can be more certain of what will (not) be targeted
by the AWS, allowing deployers to more narrowly circum-
scribe the action-outputs of the systems.

Even more specifically, deployers may require that AWS
identify very specific markings, visual cues, or other data
points before selecting targets. Lists of “no-strike” markings
or identifiers may also be compiled and uploaded to AWS,
further allowing for refinement of the target selection pro-
cess. None of this would place a human in- or on-the-loop,

3 Sauer (2024).

but it would allow humans to make off-the-loop systems far
more predictable and far less likely to behave in novel ways,
even supposing these were outfitted with some opaque Al
systems for certain processes. And the more these param-
eters are fleshed out, made mission-, operation-, and theater-
specific, and tailored to the exact limitations of an AWS and
the exact needs of a mission, the more deployers can con-
strain the processes AWS will execute. All of this narrows
the set of possible action-outputs, in turn making autono-
mous systems more and more a clear extension of a combat-
ant’s will.

Put simply, control over weapons does not have to be
direct or contemporaneous to be meaningful; if it was so,
planting anti-tank mines, launching fire-and-forget missiles,
or even firing long-range artillery would be inherently mor-
ally problematic, which clearly is not the case. When proper
precautions are taken, one can be reasonably sure using
these weapons can be compliant with the ethics and laws
of war. As the spatio-temporal distance between weapons’
release and the hitting of targets increases, precautions will
likely need to be more and more extensive, and the same is
true with AWS, a new generation of stand-off weapons. But
nothing about distance, be it physical, temporal, emotional,
or otherwise will inherently undermine one’s ability to exer-
cise meaningful control.

Autonomy, actions, and will

So long as operators and handlers are competent in the
use of systems, knowing the “dos and don’ts” implied by
systems’ limitations and responding to these accordingly,
they are exercising meaningful human control over those
systems. And the more aspects of autonomous systems’ tar-
get selection a human can impact on and foresee, the more
tightly a human can be in control of systems’ action-outputs,
even when not directly overseeing the systems during oper-
ation. Thus, technical limitations of systems, operational
constraints on deployment, and targeting parameters set by
operators all allow control to be made more precise and the
possible set of action-outputs from AWS to be further nar-
rowed. And by including multi-modal sensor apparatuses in
AWS and feeding the inputs of these through target param-
eter selections, human deployers can make AWS increas-
ingly predictable in their operation, even though AWS will
still be making ultimate target selections and engagements
on their own, a point even critics are beginning to accept.”*
Meaningful control thus does not demand contemporaneous
oversight, and the critical point is not whether humans have

4 E.g, the discussion of “ethical mines” in Sauer (2024). Sauer’s dis-
cussion, while limited to anti-tank mines, closely follows earlier argu-
ments made by AWS proponents such as (Wood, 2022; Zajac, 2022).
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direct control over the applications of force, but whether
applications of force flow from the choices of humans in a
meaningful way, where humans can meaningfully and fore-
seeably alter subsequent applications of force. Recalling
Sean Welsh’s terminology, the question is whether humans
are in the policy loop, not whether they are in the fire loop.”
And considering the many ways a human can exercise con-
trol over a system and how that control may be deemed
meaningful, we arrive at a distinction which is worth
exploring, namely the distinction between what I call “will-

extending systems” versus “will-offloading systems”.”®"”

Will-extending systems

Machines do not have will and machines do not carry out
“actions”. Rather, they execute processes, sometimes in a
fully deterministic way, sometimes with probabilistic pro-
cesses involved which lead to a stochastic spread of poten-
tial action-outputs for a given input. But at no point does a
machine “decide” or “choose” some outcome. It receives
input and gives output.

Given the input-output nature of machines, Al included,
the critical question when discussing meaningful control
of machines is whether the humans deploying, operating,
or handling them understand the machines well enough to
responsibly and reliably use them for a given purpose. Put
differently, humans must be able to use machines to extend
their own wills and intent. If this is so, and an AWS, Al-
enabled system, or other machine can be seen as a will-
extending system for the human making use of it, then that
system will be under MHC for that user. Beyond this, the
more the human is able to constrain the potential action-
outputs of the autonomous system, the more tightly can they
extend their will (i.e., they can extend their will to a more
precise outcome).

Going back to the discussions of Section 3, there are many
ways humans can constrain the possible set of action-out-
puts for AWS; by choosing a system with limited hardware,
giving operational constraints, and setting narrow targeting
parameters, certain outcomes can be expressly ruled out,

75 Indeed, even some of AWS’ staunchest critics clearly state that
“MHC is not, and has never, been an argument for direct physical con-
trol over weapons systems”, but is rather “about processes and rules
created, instituted, and governed by humans” (Roff (2024), emphasis
in original).

76 Due to space constraints, the presentation of the will-extending vs.
will-offloading distinction here represents only a brief first look. Full
exploration of the distinction and its implication remains as further
work to be done.

7 This also links to the debates on centaur vs. minotaur couplings of
humans with machines. See respectively, e.g., Macak (2005), Scharre
(2016); Neads et al. (2021); Johnson (2023) and Sparrow and Hen-
schke (2023), Hasselberger (2024), Lushenko and Sparrow (2024).
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unpredictable factors can be eliminated, and possible out-
come spaces can be circumscribed. The setting of target-
ing parameters presents the one element where risks may
be unavoidable; depending on how the AWS selects targets,
i.e., what sensor apparatuses are used, it may be more or less
likely that an illegitimate target could be struck. By choos-
ing what sensors are used though — either in virtue of being
able to toggle on/off installed units — or being able to choose
how the targeting processes handle sensor data — e.g., by
setting confidence thresholds that must be met before tar-
geting, setting priorities on certain sensor data over others,
giving pre-set target lists, etc. — humans may make the set
of possible action-outputs very narrow. That narrow set may
still include outcomes where civilians (or civilian objects)
are struck, but that is the case for all weapons; combatants
may do their best (and ought to), but circumstances can
change, even in the space of time between firing a bullet and
it hitting its intended target. The simple fact is that we can
never have full control over outcomes, only potentially over
actions and processes that we set in motion.

The question is thus not whether the machine is “autono-
mously deciding” which targets to engage (it can’t “decide”
anything), but rather whether it is extending a user’s will. As
an example, if a combatant wants to destroy every armored
vehicle in grid square D-14 and deploys an AWS that can
carry out that task, then every armored vehicle targeted is
targeted as a result of that willing, and in accordance with
it. If we suppose that the AWS deployed cannot distin-
guish well between tanks and bulldozers and the combat-
ant deploys it anyway, pursuing some precautions to reduce
the likelihood of mis-targeting (e.g., deploying at night) but
still knowing that this could occur, then this is still under
MHC. And even assuming that a targeting mistake is made
and a bulldozer fired upon, this also does not undermine the
attribution of MHC, as the combatant, knowing that a bull-
dozer could be engaged, extended his or her will intending
to destroy tanks, but knowing that it could result in civil-
ian deaths. It is analogically the same as when a grenadier
throws a grenade into a building from which enemies are
firing but where the grenadier cannot reliably fire back; the
grenadier knows there are legitimate targets there, using
the grenade is the best (perhaps only) method for eliminat-
ing those enemies, eliminating the enemies is significant
enough to merit the imposition of some risk to civilians,
and knowing these things the grenadier throws the grenade,
willing the outcome that the enemies and only the enemies
are struck. But the grenadier knows that there is some like-
lihood, however small, that civilians might also be in the
building, and that knowledge implies there is some likeli-
hood of a mistaken strike against those civilians. That mis-
taken strike does not imply that the grenadier has no control
over their weapon though. The weapon is meaningfully
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controlled and is directed against a legitimate enemy, and
bad luck has it that a certain randomness in how this weapon
causes harm (i.e., an expanding explosive blast) means that
innocents may be caught up in the harm.”® But in knowing
how the weapon ought to be used and in using it to extend
their will, the grenade remains firmly under MHC, despite
any probabilistic spread in ensuing outcomes.

It is worth reiterating that humans merely being the ones
deploying systems does not amount to MHC; competence is
key. In order for a machine to extend one’s will, one must
know enough about how to properly use it for it to extend
willing (rather than potentially undermining one’s will).
But so long as one knows how to use a system well enough
that one can reasonably foresee the outcomes it will bring
about and knows how to set constraints on the system or its
deployment which would narrow the outcome set, then it is
under MHC. Its use may still lead to unwanted outcomes,
but choosing a tool which brings with it some risk does not
imply that one does not control that tool, only that one does
not control outcomes. To argue otherwise would require
arguing that humans lack control any time they take any
actions which include risk of unwanted outcomes outside
their direct control. But virtually all actions are of that type,
and so the argument is untenable.

Will-offloading systems

In addition to will-extending systems, there are also sys-
tems currently in development and increasingly in use
which, rather than allowing a combatant to decide on some
course of action and then empower themselves to achieve
it more fully, will instead undermine combatants’ agency,
leading them to offload their will to autonomous Al-enabled
systems. One prominent example of such systems are Al-
enabled decision support systems (AI-DSS).

Generally speaking, AI-DSS are a response to the mas-
sive increases in data and intelligence that can now be gath-
ered, and the inability of states (or other organizations) to
adequately assess that trove of information.”” This fact,
coupled with a basic intuition that more information is bet-
ter, demands that Al-enabled systems be developed which
can aid in parsing, labeling, and evaluating this wealth of
data. Yet the outputs of AI-DSS do not necessarily empower
agents to better extend their will in the world (though they
may do this). Rather, AI-DSS, by their design and in virtue
of how humans think (or don’t) often lead individuals to
offload their will onto them.

The core problem is that by simply deferring to a
machine, a human stops acting as an agent, as they are no

78 Similar arguments are developed at length in Wood (2025).

7 See, e.g., Walrath (1989), Klonowska (2020), Dorsch and Moll
(2024), Nadibaidze et al. (2024), Reynolds (2025).

longer making meaningful moral choices. Their choices
may have grave moral import, but the humans themselves
are no longer acting as moral beings. Rather, they are cogs
in a machine, meat-robots pressing buttons. And the AI-DSS
contributes to this by purporting to impart more informed
assessments—in virtue of having accounted for more infor-
mation—which justifies to the human advisee that the sys-
tem’s recommendation is to be treated seriously. Through
this, decision support systems can lead to grave mistakes,
and to a general undermining of human will and intent in
morally and legally fraught domains, which itself can cause
just as much or more harm than autonomous systems may.*
And this may be the case even when AI-DSS themselves
can have no impact in the world, when their recommenda-
tions are just that, and only that, recommendations.

Thus, decision support systems, while not themselves
causing any negative outcomes in the world (or any out-
comes at all, for that matter) can create greater moral and
legal hazards, for the simple reason that they create oppor-
tunities for human agents to offload their will to machines.®!

Now, one may object that those designing and deploying
systems such as AI-DSS are doing qualitatively the same
thing as those deploying AWS; an intelligence officer or
higher-ranking decision-maker determines that they want
some outcomes to be better realized (in terms of strikes car-
ried out, targets engaged, etc.), they set some basic param-
eters for targets being nominated by the system, and they
then task their lower-ranked analysts or soldiers to act on
the recommendations of the parameterized (albeit perhaps
poorly) AI-DSS. However, there is a difference in kind
between using a will-offloading AI-DSS and a will-extend-
ing AWS.

For the user of AWS, they must, in advance, consider the
full context of the engagement for which they wish to use
autonomous systems; what targets should be engaged, what
potential bystanders may be present which ought not be
engaged, what operational/targeting constraints most tightly
limit AWS while allowing for effective task execution, etc.
Deployers then deploy the system, knowing full well that
things may go wrong. Moreover, deployers deploy AWS
knowing the systems will be out of their hands, that they
have up until the moment of deployment (or moment of “no
return”) to alter the parameters or deployment. But genuine
decision-making is squarely and obviously with the human
planning the engagement.

For decision support systems aiding individuals, how-
ever, the decisions are given by the Al-enabled system and

80 See, e.g., Stewart and Hinds (2023). For recent recommendations
on development and deployment of AWS and AI-DSS, see Blanchard
and Bruun (2025).

81 Cf. Fritz (2024) for a defense of deference to highly reliable
AI-DSS.
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only then do humans come into the picture. And the biases
of humans (especially automation bias and confirmation
bias)®? indicate just how much will is lost simply in vir-
tue of the order of communication; by allowing machines
to give recommendations first, decision-spaces become
tainted, with machine-derived outputs likely creating sig-
nificant framing effects for all subsequent deliberations
humans may undertake.®*> More than this, humans will often
see AI-DSS as better judges than they themselves are, and
indeed, some argue that humans should sometimes defer to
machines, on precisely these grounds.®* And once humans
have more faith in systems than they do in themselves, they
are apt to increasingly defer to machines’ recommendations.
At that point, AI-DSS (or any other systems treated in this
way) become will-offloading systems. And critically, they
are will-offloading systems even when all strike choices
are ultimately made by human agents; if humans take their
guidance from machines, subverting their own will and
deferring to the recommendations of Al-enabled systems,
humans are not meaningfully controlling anything. They
have become minotaur.

This is not to say that all AI-DSS are will-offloading sys-
tems, and design and training criteria can (and will) greatly
affect how much an AI-DSS allows a combatant to either be
a better judge of information or a cog in a machine. How-
ever, AI-DSS represent an archetypal form of will-offload-
ing system, as they are designed precisely to aid humans
in some of their decision-making, but this is nothing more
than saying that they allow humans to offload some element
of assessment or judgment, be it of information, reasoning
over the connections between data, or connection of data
with other facts or aims already given.

Conclusion

Humans can control all manner of technical artifacts with-
out necessarily having to exercise contemporaneous over-
sight or override capabilities throughout the deployment of
those artifacts. From thermostats to autonomous weapons,
the core criterion is that in using automated and autonomous
systems, these serve to extend our will rather than offloading
it. And when these function as will-extending systems, we
retain clear lines of not just control, but also responsibility,

82 See, e.g., respectively, Cummings (2017) and Nickerson (1998).
See Arnott (2006), Phillips-Wren et al. (2019), Phillips-Wren and
Adya (2020) for a more general discussion of the various biases poten-
tially attending use of AI-DSS.

8 See Tversky and Kahneman (1981), Druckman (2001), Sher and
McKenzie (2008) for further discussion of framing effects. For recent
exploration of a potential design response to these challenges, see
Veluwenkamp and Buijsman (2025).

8 E.g., Fritz (2024), Ross (2024).
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as human agents whose will is being so extended clearly and
naturally remain the authors of all outcomes brought about
through the use of autonomous systems. A re-centering of
will and agency in the debate thus clarifies that, far from
AWS “acting” in any way or “choosing” or “deciding” who
lives and dies, these are instead merely executing processes
and delivering action-outputs that are devoid of agency.
This is not to say that such systems may not introduce some
level of unpredictability, especially when these incorporate
increasingly opaque Al systems, but that unpredictability
does not imply a lack of control so much as a potential fail-
ure of distinction in deploying such systems (in virtue of it
becoming less possible to limit the effects of using such a
means of combat, as required by international humanitar-
ian law).% However, humans making use of autonomous
systems, even potentially unpredictable ones, still control
those systems. As an analogy, when humans use fragmen-
tation weapons, they can control the deployment of those
weapons, where, when, and under what precautions they are
used, but the precise scattering of fragments will be some-
what unpredictable to them. That unpredictability, and the
potential risks it raises, does not however undermine the
core element of control grenadiers or bombers have over
their weapons. Such weapons allow warfighters to act in
more profound ways, causing more destruction and more
greatly impacting enemy forces than a rifleman or gun-
based aerial strike craft likely could, but the added unpre-
dictability brought forward by fragmenting ordnance does
not impugn such soldiers’ control.

I should also clarify that though I have argued that mean-
ingful human control can be retained for off-the-loop fully
autonomous weapon systems, this should not necessarily
be taken as a positive argument in favor of such systems.
Moreover, there are likely to be systems that ought not be
deployed at all, such as those which allow for in situ or
adaptive learning in the field.3¢ Aside from this, there are
numerous ethical and legal principles that may argue against
the use of certain types of AWS or against the use of AWS
in certain combat scenarios, and it will certainly be the case
that circumstances will be the surest arbiter of permissibil-
ity across a wide range of cases. In any event, the arguments
show that such permissibility will not be undermined by
a “lack of control”, as AWS can very much be subjected
to MHC, even when operating completely without human
oversight. The core question will not be whether humans
have direct fire control, but rather whether humans have
exercised sufficient policy control to be able to competently
assert that AWS are serving as extensions of their will, as

85 See especially AP I, Art. 51.
8 See footnote 49 above.
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systems meaningfully controlled by them. If so, critics’ con-
cerns surrounding MHC may be defused.

It is also worth reiterating that while the discussion here
has focused on the military domain, the arguments devel-
oped relate to autonomous and Al-enabled systems more
generally; “deployment parameters” calls to mind a mili-
taristic mode of thinking, but doctors also set parameters
and limitations on systems deployed in the medical domain.
Likewise, insurance assessors using Al-enabled tools to
evaluate claims or applicants will determine how, when,
and with what restrictions such tools may be deployed. The
same holds for educators bringing Al into the classroom,
artists bringing Al into the studio, or anyone else making
use of autonomous or Al-enabled systems. Humans making
use of technical artifacts, even artifacts with some degree
of potential autonomy, determine how, where, when, and
under what limitations those systems may operate. And in
holding that control, humans deploying these systems have
the opportunity to lay out circumstances of use that miti-
gate toward these systems either serving as extensions and
empowerments of humans’ will, or as replacements of it.
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