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Abstract:
Change is hardly a new feature in human affairs. Yet something has begun to change in change. In the
face of a range of emerging, complex, and interconnected global challenges, society’s collective
governance efforts may need to be put on a different footing. Many of these challenges derive from
emerging technological developments – take Artificial Intelligence (AI), the focus of much contemporary
governance scholarship and efforts. AI governance strategies have predominantly oriented themselves
towards clear, discrete clusters of pre-defined problems. We argue that such ‘problem-solving’
approaches may be necessary, but are also insufficient in the face of many of the ‘wicked problems’
created or driven by AI. Accordingly, we propose in this paper a complementary framework for
grounding long-term governance strategies for complex emerging issues such as AI into a ‘problemfinding’ orientation. We first provide a rationale by sketching the range of policy problems created by
AI, and providing five reasons why problem-solving governance approaches to these challenges fail or
fall short. We conversely argue that that creative, ‘problem-finding’ research into these governance
challenges is not only warranted scientifically, but will also be critical in the formulation of governance
strategies that are effective, meaningful, and resilient over the long-term. We accordingly illustrate the
relation between and the complementarity of problem-solving and problem-finding research, by
articulating a framework that distinguishes between four distinct ‘levels’ of governance: problemsolving research generally approaches AI (governance) issues from a perspective of (Level 0) ‘businessas-usual’ or as (Level 1) ‘governance puzzle-solving’. In contrast, problem-finding approaches
emphasize (Level 2) ‘governance Disruptor-Finding’; or (Level 3) ‘Charting Macrostrategic Trajectories’.
We apply this theoretical framework to contemporary governance debates around AI throughout our
analysis to elaborate upon and to better illustrate our framework. We conclude with reflections on
nuances, implications, and shortcomings of this long-term governance framework, offering a range of
observations on intra-level failure modes, between-level complementarities, within-level path
dependencies, and the categorical boundary conditions of governability (‘Governance Goldilocks Zone’).
We suggest that this framework can help underpin more holistic approaches for long-term strategymaking across diverse policy domains and contexts, and help cross the bridge between concrete policies
on local solutions, and longer-term considerations of path-dependent societal trajectories to avert, or
joint visions towards which global communities can or should be rallied.
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Introduction
Change is not a new feature in human affairs. Nor is the need for some forms of governance in
response to ongoing, and at times challenging, developments. Yet over the last two centuries,
and acutely within the last few decades, something has begun to change in change. Daniel
Deudney has observed how “the emergence and global spread of a modern civilization devoted
to expanding scientific knowledge and developing new technologies has radically increased the
rate, magnitude, complexity, novelty, and disruptiveness of change” (Deudney 2018, 223).
Accelerating climate collapse feedback loops are driven by economic and industrial systems
intimately intertwined with fossil fuel energy extraction (Di Muzio 2015); arsenals of nuclear
weapons are held at hair-trigger launch alert, under a continuous state of functional
‘thermonuclear monarchy’ (Scarry 2016); highly interlinked and efficient global supply chains,
transport networks, and economies prove acutely vulnerable to pandemics; and emerging and
potentially catastrophic risks from new technologies (Bostrom and Cirkovic 2008; Bostrom 2013;
see also Rayfuse 2017) ensure that our global society is increasingly grasped in the throes of
‘turbo change’ (Deudney 2018, 223; Rosa 2013). Accordingly, an array of new technologies are
reshaping the stakes and rapidity of the societal, strategic, and even geophysical and ecosystem
changes which we must manage, both today and over the long-term. The renowned biologist
E.O. Wilson once playfully quipped that “The real problem of humanity is the following: we have
paleolithic emotions; medieval institutions; and god-like technology” (E. O. Wilson 2009). If that
is so, can the diverse elements and processes constituting global governance evolve along with
the changing stakes and nature of the challenge?
A key question for any broader project examining how ‘strategy’ ought to be generally
reconfigured within society’s complex networks of communities, organizations, or systems in
order to adopt meaningful and effective long-term perspectives (van Assche et al. 2020) concerns
how governance needs to be reoriented towards the long-term perspectives that flow from these
urgent and unpredictable technological challenges. Moreover, the question may prove
particularly salient and critical in the technological context. In the coming decades, existing
governance instruments may well face a historical ‘inflection point’ in their relation to this series
of emerging and ‘converging’ technologies (Pauwels 2019). Our capacity to collectively manage
our relationship to such technologies, such as artificial intelligence (AI), may prove to be both a
key objective for, and a key stress (or litmus) test of, our governance regimes. How or why might
we have to adapt or replace governance systems in the face of the ‘technology tsunami’ (Danzig
2017)? Of course, this is not to say that we cannot influence, channel, or resist such technological
shocks—indeed, contrary to frequent depictions of the regulatory ‘pacing problem’ (e.g.
Marchant 2011; Hagemann, Huddleston, and Thierer 2018), it should be kept in mind that
governance structures also provide the landscape that shapes and guides technological
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development, such that we do not need to resign ourselves to reactively responding to shocks
(Crootof and Ard 2021, 12) but can also seek to shape paths of development in advance. Faced
with a ‘tsunami’, we need not just worry around how to manage or weather it, but also about
how we might channel or even surf it.
Nonetheless, how might we go about making such governance changes? How can we
ensure that we do not find ourselves “addressing twenty-first century challenges with
twentieth-century laws” (Jensen 2014, 253) and why might such extant approaches prove
problematic in the first place? We face an increasingly complex historical challenge of evolving
our governance systems—or, if necessary, developing new ones—to be up to the task of
responsibly managing this array of potent challenges, and to do so not just for the near-, but
also for the long-term.
This paper questions the premise that the extant regulatory and governance orders will
remain fully intact and functional throughout the turbulent period ushered in by complex,
‘transversal’ emerging issues (see Morin et al. 2019). It does so taking its departure from one of
these trend-drivers—artificial intelligence. We argue that AI and its applications will outfox
contemporary regulatory and governance orders. Specifically, AI holds the potential to reveal,
enable, or drive society towards new regulatory and governance equilibria, and is thus a prime
candidate for triggering regulatory disruption. Again, this is not to say that we have to be merely
reactive: we can and must influence and shape patterns of regulatory disruption; however, to
do so, we have to be aware of the dynamics, pathways, and vectors of change (Liu et al. 2020).
What does this reveal? We argue that an underlying problem lies in the fact that many
contemporary regulatory and governance orders (and their respective academic fields) continue
to implicitly adopt or manifest problem-solving orientations. In other words, regulation and
governance are endeavours that respond to recognised, defined, and compartmentalised
problems. Overlooked in such an orientation, however, are the inherent and contingent
limitations that needlessly straight-jacket the endeavour. By prematurely settling upon an
overly and necessarily narrow, and somewhat contingent, range of issues to be addressed these
problem-solving efforts may increase the probability of a turbulent or even catastrophic
transition towards an AI-permeated world.
Accordingly, our aim in this paper is to shed light on the potential of, and prospects for
a problem-finding orientation for formulating and anchoring long-term strategy assemblages
for the governance of AI—strategies that take stock of the ways in which the processes,
instruments, assumptions and even aims of existing governance orders will be shaped and
disrupted by AI. Thus our overarching aim in this paper is to chart the underexplored terrain
beyond the boundaries of current problem-solving regulatory and governance debates. By
actively and systematically searching the potential problem-space opened up by AI, this paper
-3-

aims to increase the confidence that efforts geared towards addressing presently-identified
problems triggered by AI are relevant over the long-term, and do constitute the significant
questions that need to be addressed, as well as to identify new potential problems that AI might
raise for regulation and governance, which have been underexplored to date.
Accordingly, this paper proceeds as follows. We first ground a rationale for a problemfinding governance framework. We sketch the policy problems created by AI technology, and
provide 5 reasons on the basis of which a problem-solving governance approach to these
challenges fails or falls short. We then extend the argument by arguing that problem-solving
governance approaches are ill-equipped to engage with ‘wicked problems’ created by AI. We
conclude the rationale by grounding the epistemic and scientific validity of a complementary
problem-finding AI governance (research) program. Secondly, we then set out our framework of
AI governance across four strategic ‘levels’ which correspond to AI governance approaches that
take for granted different parameters, contraints and failure-modes of scholarship, which
variably approaches AI issues from a perspective of (0) ‘business-as-usual’; (1) ‘puzzle-solving’;
(2) ‘governance disruptor-finding’; or (3) ‘charting macrostrategic trajectories’. Thirdly, we
provide reflections on nuances, implications, and shortcomings of this long-term governance
framework. We discuss how to best coordinate AI governance strategies amongst and between
these complementary four levels, in order to avoid the failure modes that might occur when
restricting analysis or policy to any one of these levels. We assess how ‘problem-finding’
scholarship can be applied in problem-solving roles. We theorize how these four levels may
constitute a ‘Goldilocks Zone for Governance’ which, in a larger perspective, highlights the
assumptions and boundaries of any governance system; and we discuss how we should navigate
the linkages between strategies and overarching narratives. We conclude by suggesting that
these lessons are critical in structuring governance responses—to AI; and to other vectors of
change—that are meaningful and resilient into the long term.

From Problem-Solving to Problem-Finding: a Rationale
In the first place, it is important to come to understand the plausible shortfalls of problemsolving approaches. But to do so, we must understand what characterizes these approaches;
why they fall short of providing long-term governance responses to AI; and why an alternative
and complementary problem-finding paradigm may be both pragmatically effective, as well as
epistemically and scientifically warranted.
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Problem-Solving governance is necessary but insufficient to AI
While there are a wide range of philosophical, theoretical, and technical perspectives on AI
(Domingos 2015; Legg and Hutter 2007; Bhatnagar et al. 2018; Rapaport 2020; Corea 2020), in
practical terms it can be understood as a generally enabling ‘omni-use technology’ (Clark 2018).
More precisely, it can be understood as a sociotechnical system in practice which consists of four
layers (Maas 2020, 37):
(1) a portfolio of algorithms and computational techniques (e.g. symbolic approaches;
supervised learning, unsupervised learning; reinforcement learning; GANs…) which are
embedded in physical computing platforms or distributed across networks.
(2) In turn, these can be used for automating and improving the accuracy, speed, and/or
scale of (machine) decision-making in complex or large (data) environments; yielding a
set of capabilities that can be used to support, substitute for- or improve upon human
performance in specific tasks (including but not limited to ‘pattern recognition’, ‘data
classification’, ‘prediction’, ‘data generation’, ‘anomaly detection’, ‘optimization‘,
‘independent decision-making’, etc.) (Scharre and Horowitz 2018).
(3) These tasks are individually narrow, but because these capabilities are relevant across
diverse (industrial or strategic) contexts, they consequently support a spectrum of useful
applications across diverse domains.
(4) These applications in turn produce diverse forms of new behaviour resulting in
sociotechnical changes.
While today AI usage is still conditional on a range of resources—such as the availability
of sufficient training data, computing hardware, technical talent, and organizational adaptation
(Horowitz 2018; Hwang 2018; Buchanan 2020)—these barriers are all falling at varying rates.
As such, in terms of societal impact and governance stakes, artificial intelligence can be
functionally modelled as a strategic ‘General-Purpose Technology’ along the lines of
steampower, electricity, or computing (Trajtenberg 2018; Leung 2019).
Given the sheer breadth of its underlying technologies, capabilities, and potential
applications,1 it should be no surprise that AI throws up a vast range of issues across the policyspace, as reflected in the emerging literature studying distinct law and policy questions (Scherer

Given this, it may not be meaningful in many cases to speak of ‘AI’ as a singular thing to be regulated.
Nonetheless, in the context of this paper, while we highlight and distinguish between different problem
areas and domains, we also emphasize the importance of recognizing commonalities in problem logics
and themes across conventional domains (See also Crootof and Ard 2021, 11); as such, for convenience,
we will in some parts of our analysis refer to the suitcase term of ‘AI’ in the singular. We thank a reviewer
for prompting this clarification.
1
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2016; Calo 2017; Guihot, Matthew, and Suzor 2017; Dafoe 2018; Turner 2018; Hoffmann-Riem
2020). Yet, the identified literature on discrete policy issues adopts a general problem-solving
orientation.2 Under this paradigm, policy scholarship compartmentalises AI’s immense
potential problem-space into specific problems—from the safety of autonomous vehicles to
misuse of ‘deep fakes’, and from new criminal uses to ‘killer robots’—that are often defined or
segmented according to disciplinary perspectives (Petit 2017; Crootof and Ard 2021). There are
several interrelated limitations that flow from attempts to solve pre-packaged policy problems
which, taken together, suggest that this is a necessary but insufficent strategy for long-term
governance, especially in the context of societally-disruptive technologies such as AI.
The problem-solving orientation takes departure from issues that are discursively
recognized or constructed (by policymakers as well as by scholars in a field) as a ‘clear and
present danger’: that is, they often focus on issues that have given rise to vivid (if anecdotal)
challenges such that they are discernible (and discerned) by public and policymakers; which are
accordingly highlighted (and, in some cases, ‘securitized’ (Stritzel 2014)) within government
strategies; and which are validated, accepted, operationalized, and funded as legitimate and
well-bounded research topics within existing disciplinary fields. In this way, the problemsolving orientation is in a sense a demand-driven (rather than supply-driven) approach to
research program orientation and policy formulation. At its limits, it constitutes a ‘local search’
for the next urgent, externally-validated and -packaged problem that can be fitted to analysis
by the discipline’s available methodological or conceptual tools, rather than a ‘global search’
across the broader landscape of possible problems (let alone each problem’s landscape of possible
perspectives). To an extent, this orientation is understandable. Scholars only have so much
time, so much attention. For all that interdisciplinarity is often praised, it can often appear a
risky, difficult affair (Fish 1989).

As always, no term is without its difficulties. There are some conceptual challenges with designating
existing scholarship or governance approaches as ‘problem solving’. For one, this (a) does not (directly)
interrogate existing governance actors’ privileged ability to determine which are and are not ‘problems’
to be ‘solved’ (e.g. certain AI-enabled technologies such as DeepFakes in some sense shift around
(epistemic) power; that may make them a ‘problem’ for governments; but from the perspective of certain
political actors they more obviously present themselves as an opportunity. However, since these latter
actors do not conventionally ‘do governance’, their perspective is not easily presented under this
framework).
In the second place, and relatedly, (b) the term ‘problem-solving’ appears to at least implicitly
pre-suppose or imply that the pre-existing state of affairs was broadly ‘unproblematic’ before it was rudely
disrupted by a new technological ‘problem’ which upset that functional state of affairs—with the
implication that governance might again be broadly unproblematic once that problem has been
adequately solved. That would obviously be a highly normative and debatable assumption, which many
(emerging) governance actors would challenge. However, it is a shortfall that primarily afflicts ‘problemsolving’ governance approaches—and we would emphasize that problem-finding approaches can bring in
a wider range of actors, agendas, and values. We thank Henrik Palmer Olsen for prompting this
reflection.
2
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Yet while perhaps appealing and even understandable from the perspective of a preexisting academic division of expertise and labour, however, five problems adhere to a problemsolving approach. In brief, these are (1) the unreflexive over-reliance on narrow metaphors or
analogies in the face of multifarious, complex phenomena; (2) the tautological manner in which
existing governance assemblages surface primarily those problems that are already (or most)
legible to them; (3) the constrained path-dependency; (4) inability to clearly distinguish between
symptomatic and root-cause problems; (5) the promotion of a false sense of security through a
rapid delineation of the problem-space that prematurely closes-off large parts of the governance
solution-space.

Unreflexive reliance on over-narrow metaphors
In the first place, in many areas, and especially where it comes to new technologies,
problem-solving perspectives often, implicitly or explicitly, rely on drawing metaphors or
analogies in order to fit a new problem or topic within the pre-existing boxes. Yet, as any given
analogy or metaphor used to describe new technologies by necessity is incomplete (Crootof 2018;
Balkin 2015), problem-solving perspectives that invoke them are necessarily partial and
incomplete, and potentially even misleading, as they express only certain disconnected aspects
of the overall challenge posed by the technology. This insufficiency of a problem-solving
approach is reflected in the ancient parable of the ‘blind men and the elephant’ which warns
against concluding that elephants are like pythons, simply because one has exhaustively
touched one elephant’s trunk (Saxe 1872). One can see this same risk in the context of the
multifarious debates round AI, which often explicitly or implicitly trade on highly different
metaphors or understandings (Brockman 2019; Parson et al. 2019). Amongst scholars writing
on AI governance, many take comprehensively different views, not just on the individual
questions of what AI is, how AI operates, how we treat or relate to AI technology, how we use AI
in society, or what (unintended) impacts AI will have on our society down the road—but indeed
take different positions on which of these above frames is even the relevant one for the policy
question at hand. For instance, does the regulation of social robots turn on questions of whether
the artefact is ‘software’ or a ‘cyber-physical system’ capable of physical damage (Calo 2015;
2017)? On questions of how humans will relate to humanoid systems (Darling 2012)? Or on
questions of how they might provide new attack surfaces for criminal (mis)use (Brundage et al.
2018; King et al. 2019; Hayward and Maas 2020; Caldwell et al. 2020)? Each of these local
perspectives provides pieces of the puzzle that can be valuable and legitimate, but often there
is no reflection on how the specific narrow perspective—not just on these questions, but even on
which of these questions is the appropriate one to ask—is but one of various ways to frame and
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understand the salient features or key impacts of the technology (See also Cave and Dihal 2019;
Cave, Dihal, and Dillon 2020).
Indeed, the ‘blind man and the elephant’ metaphor may itself be overly restrictive: by
extending or reframing the parable, we can see that a problem-solving approach risks
misapprehending the problem in many more ways. After all, the problem is not only that an
overtly narrow view may result in us (1) believing that an elephant is like a snake, on the basis
of studying its trunk (i.e. mischaracterizing problem X on the basis of its local facet). Rather, the
very focus on ‘the elephant in isolation’ occludes a range of other potential issues. To stay within
the framing of the parable;3 our narrow focus on the ‘elephant’ in front of us may lead us to (2)
fail to notice the tiger that is crouching up behind us (missing out on urgent ‘out-of-context’
problems or development Y); (3) fail to highlight how this elephant came to potentially be
brought out of its habitat and social context and presented to us, and how it came to be
constructed and designated as a salient object in need of closer examination and apprehension
(missing out on the socio-political roots shaping the research agenda on X); (4) fail to apprehend
how, rather than apprehending the ‘essence’ of an individual elephant, it is also relevant to
understand how that elephant fits within a broader ecosystem—or what the health of the
elephant tells us about the broader ecosystem (missing out on the interrelation of problem X
with seemingly ‘unrelated’ entities, problems, or developments); (5) base our understanding of
the elephant on a momentary snapshot, rather than a longitudinal study of an elephant’s
developments over the course of its lifecycle (taking an overtly static rather than dynamic view);
(6) take for granted that an elephant can be appropriately and sufficiently apprehended through
touch—and appropriately and sufficiently described at the level of human-scale features—
rather than considering how additional (and different) insights into the elephant could be
gleaned from using scientific tools that enable us to study it at different levels of analysis, from
fundamental physics, cellular biology, or etiology (taking for granted a narrow methodological
toolkit to studying problem X at a narrow level of granularity).
This illustrates the epistemic limits and shortfalls of problem-solving approaches to
understanding and governing new technologies. These approaches frequently focus on: the here
and now; the direct harm; the last person to touch the technology prior to an accident; or the
degree to which any solution can be found which mitigates the direct fallout; or redresses the
directly (legally-recognized) injury. For example, legal problems that flow from AI applications
might revolve around questions of liability for entities occupying a liminal position between

There is, of course, an irony in critiquing the prominence of (legal) metaphors within problem-solving
AI policy research, through the use of this parable. However, we argue that in this instance our extension
of the ‘blind men and the elephant’ metaphor works to highlight the contingency of taking for granted a
classic or narrow interpretation of a certain parable (and the diversity of alternate and even contradictory
problem formulations that could be derived or accomodated even within one metaphor-paradigm).
3
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agent and object, which befuddle existing legal doctrine (Liu 2012; see generally Turner 2018).
Accommodating this challenge may be necessary for the law to regain coherence, but does little
to address competing plausible models of AI applications such as a networks, or a systems,
approach to understanding AI (Liu 2019a; Ekelhof 2019). This approach or mindset suggests
that legal problems are just that, ‘problems’ that can be identified and interrogated with legal
tools, but that this process itself skews the form that the underlying challenges are deemed to
take, and the types of (legal) responses that are legitimate to propose in their wake.

Tautological responses
Second, a problem-solving approach ensures that any problems that are surfaced by
examination are often tautological but somewhat arbitrary in relation to the significance of their
potential sociotechnical impact. AI applications might generate legal problems because those
are the problems that AI generates for the existing law—more than for the underlying society.
In practice, this might often highlight legally or philosophically ‘unusual’ problems which are
clearly and obviously blurring our existing ‘symbolic order’—that is, the fundamental
distinctions and categories which a general society, broad governance network, or specific legal
order relies upon to draw boundaries and understand the relevant reality (see Douglas 1966)—
over less ‘legible’ but more ‘socially disruptive’ developments that provide scholars with less
‘satisfying’ analytical or legal puzzles. One might consider for instance the way by which
discourses on self-driving cars have become dominated, for better or worse, by their linkage to
the high-profile ‘trolley problem’ thought experiment from ethics, a development many have
begun to critique as having led such governance debates down a dead-end (De Freitas, Anthony,
and Alvarez 2019; Jaques 2019; Cunneen et al. 2020; Himmelreich 2018; Bauman et al. 2014;
Wolkenstein 2018). A key problem here is that within problem-solving approaches there is often
no reliable or unambiguous appraisal process through which to gauge whether or why those
problems that are generated or focused on, are likely to be the significant and persistent
problems into the future, and not just solely ‘legally interesting’. If problem-solving approaches
get hooked on temporary, doctrinal questions which solve unrepresentative ‘edge’ problems
(especially problems which might, in due course, end up being ‘dissolved’ anyway as a result of
technological developments or ‘out-of-domain’ social or regulatory changes), however, this bodes
ill for their viability or sufficiency into the long-term.

Limiting path-dependencies and ‘brittleness’
Third, there are clear path dependencies inherent to problem-solving approaches. The
problems that arise are frequently understood as variations on previously validated (if not
necessarily ‘solved’) problems, and responses often deploy analogies to those that were invoked
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in past iterations (Crootof 2019b; 2018; Mandel 2017). This sets strong constraints upon the
trajectory of problem-solving efforts, ensuring diminishing—or even ‘negative’—returns when
these efforts are brought to bear on genuinely fresh challenges or unseen cases.
Curiously, in this way a legal system is not unlike a contemporary machine learning
algorithm itself: it works entirely and solely from its training data, and so can be structurally
biased (depending on what elements or cases are under- or over-represented in its ‘training set’),
or brittle when it encounters genuinely unprecedented ‘edge cases’ that combine certain strange
features of past cases, or bring in genuinely unprecedented (‘out-of-training-distribution’)
features—as in the old legal maxim that ‘hard cases make bad law’ (Davis and Stark 2001).
Moreover, just as machine learning systems have proven susceptible to so-called ‘adversarial
input’ (Goodfellow, Shlens, and Szegedy 2014; Hendrycks et al. 2019), a legal or political system
that hems closely (and predictably) to certain past categories may be adversarially ‘spoofed’ by
certain, well-resourced actors who can construct or structure their ‘input’ in ways that exploit
these features of the system in order to produce ‘output’ to their liking. Such strategies have
been well-docmented in the legal context, consider US companies invoking ‘free speech’ as
category to secure unrestricted campaign finance laws (Citizens United v Federal Election
Commission 2010). In more political arenas, consider the ways in which certain actors have
‘securitized’ issues such as migration, in order to re-deploy and re-direct the age-old state logic
of ‘security’ towards certain desired political ends (Huysmans 2000).
Beyond these general shortfalls, what is the problem with such problem-solving path
dependencies? Given the breadth and depth of challenges envisaged by the widespread
introduction of AI into society, it is arguable that a doctrinal solution to the liability questions
raised by AI will at best produce marginal returns. This is especially since retention or
reaffirmation of the contemporary legal paradigm many instead hinder attempts to a fuller
exploitation of the benefits that the technology would otherwise be able to offer.
That is not to say, of course, that this ‘problem-solving path-dependency’ is the only such
rigidity limiting governance. Indeed, as scholars in the field of Evolutionary Governance Theory
have demonstrated, there are always various other ‘dependencies’—from path dependencies to
interdependencies, and from goal dependencies to material dependencies—which bound
governance actors’ ability to strategize far beyond their found governance path (van Assche et
al. 2020, 7). Such path dependencies can therefore only be adequately understood together with
various interdependencies and goal dependencies (the reflexive and at times self-fulfilling
impact of visions for the future on current governance), as well as material dependencies such
as the technologies entrenched in the system’s discourse, policy, organization, or regimes of
cooperation and coordination.
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Thus, while many elements of governance are contingent and could in principle be
reconfigured—even radically so—van Assche, Beunen & Duineveld (2014, 5) also note that
“[o]ne cannot jump from each branch in the evolutionary tree to each imaginable other branch”.
Nonetheless, in some cases the path-dependency of problem-solving approaches appears
particularly constrained, and sufficiently contingent, that further exploration could be fruitful.
In particular, the insight that the existing regulatory order is but one possible ‘governance
strategy’ equilibrium, does not mean that the ‘leap’ to other such equilibria will be easy (indeed,
if it were, the present state would not be so much of an attractor at all, and would likely have
‘decayed’ to one). Rather, the point is that while this present equilibrium may have proven
proficient at managing sociotechnical changes thus far, it may no longer be appropriate nor
sufficient in securing long-term interests—or realizing long-term perspectives—in the ‘turbochange’ era of AI.

Inability to differentiate between root problems and surface challenges
Fourth, a different objection to problem-solving, related to the first, turns on the fact
that it is ‘centrality-blind’—that is, it does not easily (or at best only retrospectively) identify
and prioritize governance bottlenecks or cross-cutting themes. Presently-identified problems
may be differentiated into symptomatic and root-cause problems, but the problem-solving
orientation does not systematically draw this distinction. Thus, much problem-solving work
becomes squandered in ameliorating the symptoms rather than the root-causes of a problem:
questions of AI authorship arise in the context of intellectual property law (Kaminski 2017);
questions of responsibility are asked in the the context of autonomous weapons systems (AWS)
(Jain 2016); and questions of liability are raised in the context of accidents caused by
autonomous vehicles (Schellekens 2015; Boeglin 2015). While legitimate legal problems, these
are all symptoms of the underlying uncertainty over the liminal status of AI applications, which
is the root-cause legal problem. The point here is that there are neither appraisal processes, nor
confidence more generally, as to whether the policy problems posed are the central or core
problems, and not merely their manifestation in certain areas. This ensures that there may also
be a degree of disconnection amongst problem-solving governance approaches, such that there
is potentially much double work or redundancy by virtue of an uncertainty as to the “level” of
the problems that are tackled and what parallel efforts are underway.

Promoting a false sense of security
Fifth and finally, there is the false sense of security inherent within the problem-solving
approach. Most fundamentally, it implicitly supports a world-view whereby we face only
‘problems’, when in fact many of the challenges we face today might be better understood and
- 11 -

approached, at least upon first encounter, as ‘mysteries’ (Chomsky 1976). Through emphasising
that new challenges already “appear to be within the reach of approaches and concepts that are
moderately well understood” (Chomsky 1976, 281), problem-solving approaches suggests that
while we may not yet have the solutions, we have an idea as to what those might look like and
how we might get there. In other words, we may not have the solution at hand, but we surely
have already delineated the space within which we are sure it can (and therefore ensure it must)
be found. This can be juxtaposed against ‘mysteries’, which “remain as obscure to us today as
when they were originally formulated” (Chomsky 1976, 281). In this context, problem-solving
suggests greater understanding and mastery of challenges than might otherwise be justified.
This becomes an issue when epistemic certainty is not so warranted. More superficially are
considerations around the appropriateness, adequacy, and sufficiency of problem-solving
approaches. What we mean here is that, even where policy problems are solved, there is not
necessarily a connection between this solution and the relevance of the solution to the
continuing and future stability of the regulatory and governance orders. This relates back to
the absence of processes for assessing the relevance of solving particular problems to the
underlying challenges at the source of those problems.
A different way of articulating the objections to an exclusively problem-solving approach
can be captured concisely in the context of “wicked problems” which may serve as a bridge to
our proposed emphasis upon problem-finding.

Problem-Solving governance is an inadequate response to “wicked” AI problems
Introduced in an influential 1973 article, Rittel and Webber introduced the concept of ‘wicked
problems’—which they contrasted to ‘tame’, soluble problems in some scientific fields such as
mathematics, chemistry or engineering—as problems that are difficult or impossible to solve
because our requirements for a solution are often incomplete, changing, or in tension (such as
in situations where there are no undisputable public goods); because policy problems cannot be
definitively described; or because the effort to solve one aspect of a wicked problem may reveal
or create other problems. By representing “wicked problems” as an array of complex, openended, and intractable problems,4 Brian Head (2008) developed an alternative rubric under
which many governance challenges, including those posed by AI, can be productively examined.5

In this section, the terminological reversion to ‘problems’, as opposed to ‘mysteries’ (Chomsky 1976), is
unavoidable given the use of ‘problem’-terminology in the wicked problems literature itself. The question
of how to integrate these into a concept of ‘wicked mysteries’ is left to future work.
5 Although the ‘wicked problems’ framework has also come under critique in recent years, on both
conceptual and practical grounds. See for instance (Turnbull and Hoppe 2019; Noordegraaf et al. 2019;
Peters and Tarpey 2019).
4
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To be sure, it should be cautioned that merely labelling a problem as “wicked” may not
necessarily assist in solving it—in the same way that labelling a system as ‘complex’, or a
phenomenon as ‘emergent’ by itself does not assist in actually understanding any of its dynamics
or behaviour, and rather should be understood better as a signpost highlighting these as topics
in urgent need of further investigation. However, the benefits of the ‘wicked problems’
framework are less about providing a clear solution rubric,6 and aims more to focus attention
‘on the understandings that have shaped problem-identification and thus the frames for
generating problem-solutions’ (2008, 106) in the first place. The interrogation of upstream
factors impinging upon problem-identification may serve as a response to the missing processes
for identifying, ascertaining and evaluating the centrality or significance of downstream
problems impugned in the section above. Indeed, in conceptualising wicked problems as the
convergence of uncertainty, complexity and value-divergence, Head (2008, 106) suggests that
failures to adequately respond to wicked problems may be due to the fact that:

-

The “problems” are poorly identified and scoped;

-

The problems themselves may be constantly changing.

-

Solutions may be addressing the symptoms instead of the underlying causes.

-

People may disagree so strongly that many solution-options are unworkable.

-

The knowledge base required for effective implementation may be weak, fragmented or
contested.

-

Some solutions may depend on achieving major shifts in attitudes and behaviours […]
but there are insufficient incentives or points of leverage to ensure that such shifts are
actualised. (Head 2008, 106)

A common denominator to these failure modes inheres within poor mappings of the potential
problem-space. Not only might the problem formulation itself be mistaken or misaligned, but
the ‘true’ nature of the problem might not be one which is directly connected to the external
real-world challenges that are most readily perceived as problems. Instead, as this list suggests,
the root of the challenge might instead lie in social dynamic, economic, and political
considerations. Yet, since subsequent problem-solving endeavours are sculpted in large part by
the outcome of problem-identification and -definition processes, overly narrow or static problem
initial formulations may lead to inadequate or brittle responses that fall short of addressing
such problems. In slogan form: solving individual pieces of the puzzle provides little or no
protection against against the larger threat posed by wicked problems. Such local responses

6

Although see the distinction between ‘coping’, ‘taming’, or ‘solving’ in (Daviter 2017).
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may at times be orthogonal to addressing the underlying problem—and at worst may be
damaging, either in their direct results, or because they forestall deeper responses.
Scholars have in recent years increasingly highlighted how legacy institutions and policy
toolkits derived from the management of ‘complicated’ problems may prove ill-suited for the
management of ‘complex’ problems (Kreienkamp and Pegram 2020; Morin et al. 2019). Applied
to the challenges posed by AI governance, the wicked problem framework suggests that
problem-solving approaches by themselves may not be sufficient (Rittel and Webber 1973, 160–
67; see also Gruetzemacher 2018). This is because AI itself not only poses complex, wicked
problems, but because the application of this technology can also be disruptive to governance
responses themselves, as it can alter the key parameters of a governance path; the interests of
different actors in the network; the legal principles and processes; the regulators’ and
regulatees’ values; or the regulatory modalities at play in the policymaking portfolio. To address
the core characteristics of such changes, persistent (continuous) and pervasive (wide-ranging)
problem-finding approaches should be articulated. As such, we will shortly seek to elaborate
upon and structure one such problem-finding approach across four strategic levels below, as a
means to give granularity to the multifaceted wicked problems generated by the infusion of AI
into society. Before doing so, however, we will first reflect on the epistemic and scientific
foundations of a problem-finding approach.

The Epistemic Validity of a Problem-Finding Approach to Long-Term AI Governance
The problem-solving/problem-finding distinction has parallels in the division between
normal science as ‘puzzle-solving’ and revolutionary science as ‘paradigm-shifting’ (Kuhn 1970);
in the earlier-alluded-to separation of ignorance into ‘problems’ and ‘mysteries’ (Chomsky 1976),
and in the scientific creativity of research communities variably taking the form of incremental
and secure ‘cold searches’ or far-reaching yet uncertain ‘hot searches’ (Currie 2019). Indeed, the
distinct psychological learning strategies displayed throughout human childhood have been
likened to foundational AI research paradigms, which also balance algorithms between paired
phases of ‘exploration’—wandering far; gathering information, and phases of ‘exploitation’—
acting on the information gathered to the greatest effect (Gopnik et al. 2017, 7893; in: Currie
2019, 5). One might also compare the idea, in algorithmic evolutionary optimization, of
‘simulated annealing’ (Derman 2018) where, by introducing volatility and ‘shaking up’ its
search, an algorithm can find its way to better solutions outside the incremental search-space.
The fact that a self-similar dyad can be found in philosophy, logic, evolution, computing,
and even human psychology, is indicative of not only its scientific validity, but also its critical
role in governance strategies. Analogously, while problem-solving work (‘puzzle-solving;
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‘addressing problems’; ‘cold searches’; ‘exploitation’) is clearly the bread and butter of many
scientific research communities, open-ended problem-finding research approaches (‘paradigmshifting’; ‘pursuing mysteries’; ‘hot searches’; ‘exploration’) are and ought to be a natural and
critical complement. This is for four reasons.
First, such problem-finding work may itself produce foundational academic insights (for
example about the interrelation of law and governance priorities across different scales or
levels). Indeed, meta-science research has suggested that, even as exploratory research papers
face a scientific ‘bias against novelty’, they are more likely to become amongst the top 1% highly
cited papers, and to inspire follow-on highly cited research across many disciplines in the long
run (Wang, Veugelers, and Stephan 2017).
In the second place, open-ended, problem-finding research agendas can also work in a
reflexive equilibrium with incremental policy-solving research agendas, by providing broaderscope insight into how individual policy areas operate. In this way, such research agendas can
address some of the ‘institutional mismatch’ to addressing a set of ‘transversal’ issues
(including, but not limited to, AI) which drive externalities beyond or across familiar problem
categories and domains (Morin et al. 2019, 2–3).
Thirdly, and importantly, problem-finding approaches can at times reveal new ‘crucial
considerations’ (Bostrom 2014b): new arguments or propositions which, if true, reveal the need
for not just small course corrections, but major overhauls in direction or priorities within our
governance clusters and actions. For instance, research agendas into avenues to ‘automatically
detect’ media forged by ‘DeepFakes’ are dependent on a crucial assumption that such detection
measures can always be developed relatively quickly, and that this strategy is viable more or
less indefinitely. If, however, the ‘offence-defence balance’ of AI research in this area is such
that (the dissemination of) progress in these techniques aids attackers more than defenders
(Shevlane and Dafoe 2020); or if, at the limit, progress in DeepFakes will mean that within a
few short years detection will simply be functionally impossible (Engler 2019), this narrow
research agenda would be overturned. A problem-finding orientation can therefore frame a
lodestar to aim towards, rather than merely identifying obstacles present and apparent in our
current trajectory.
Finally, problem-finding approaches enable us to forestall or short-circuit Collingridge’s
‘dilemma of control’, which holds that “[w]hen change is easy, the need for it cannot be foreseen;
when change is apparent, change has become expensive, difficult, and time consuming”
(Collingridge 1980, 11). In that sense, problem-finding and problem-solving approaches fall
respectively into each side of this dilemma. In this context, the power problem inherent in
attempting change when it is ‘expensive, difficult, and time consuming’ reveals the futility of
foregrounding problem-solving approaches in relation to long-term perspectives. Problem- 15 -

solving approaches, somewhat obviously, become operational precisely where the desire or need
for change confronts the inertia of a complex and interconnected world that frustrate such
efforts. Long-term perspectives, however, reside in the information problem aspect of the
dilemma: problem-finding approaches thus attempt to explore the potential problem-space
while ‘change is easy’ and course corrections and changes are still possible. Yet, the dilemma
nature of the challenge suggests that efforts of both of its sides are necessary, and the long-term
perspective merely suggests that a recalibration of these efforts needs to be effected.

A Proposed Problem-Finding Framework Across Four Strategic Levels
We propose a theoretical framework or typology for mapping the long-term strategic landscape
which we apply to the seemingly distinct cluster of policy domains surrounding AI.7 In our
understanding, we subdivide governance responses to AI’s problems into four strategic ‘levels’.8
Levels 0 & 1 concern default, ‘problem-solving’ responses to governance:9 (0) ‘business-as-usual’
governance demands the simple application of existing governance structures to the new
problems; whereas (1) ‘governance puzzle-solving’ admits at least a certain need to
reconceptualise, stretch or reconfigure existing legal doctrinal categories or governance
concepts, in order to address those problems. Conversely, Levels 2 & 3 concern systemic
challenges that currently lie beyond the boundaries of contemporary legal frameworks. They

To be clear, while we use AI as a focal technology, the general argument is applicable to the way longterm governance would engage with any new technology (cf. Liu et al. 2020). See also the critique, of legal
scholars’ problem-solving responses to technology, in (Tranter 2011). We thank Roger Brownsword for
prompting this clarification.
8 We should make a few important caveats regarding our usage of the term ‘levels’ in this typology. In the
first place, by referring to ‘levels’, we do not mean to imply a ranking of importance: another way to read
or refer to them would be ‘types’ of governance strategies—although we prefer to retain the imperfect
term ‘levels’ for the simple reason that it emphasises more (in a way that ‘types’ or ‘categories’ does not
do) how the different varieties of governance strategies are not mutually exclusive and isolated, but
interlinked components of a larger governance system.
In the second place, and pragmatically, this terminology should not be confused with the existing
scholarship on ‘multi-level governance’ (See Bache and Flinders 2004; Zürn 2012), which explores how
policymaking power and authority are distributed both throughout the hierarchies of government, as well
as horizontally towards other non-state actors. In our usage, by contrast, ‘levels’ correspond not to the
‘level’ (that is, the actor) at which a given strategy is rooted or situated, but rather to the ‘level’ at which
a strategy seeks to exert leverage (that is, its scope, or the degree to which it variably takes for granted,
or interrogates the problem formulation, parameters, and larger ‘outside context’. In that sense, these
‘levels’ are ordinal (‘Level 3’ takes a broader scope than ‘Level 2’, which takes a broader scope than ‘Level
1’), but do not necessarily connote ranked or hierarchical levels of influence (e.g. ‘Level 3’ strategy are not
by definition or always upstream from ‘lower’ levels, even if they might offer greater possibilities for
creation and consideration of long-term perspectives); rather these levels co-constitute one another.
9 Again, to avoid terminological confusion, it should be kept in mind that these Levels 0 and 1 are
‘problem-solving’. We nevertheless include them as a key baseline component in our integrated
framework which (encompassing the directly problem-finding strategies at Levels 2 and 3) we collectively
refer to as the ‘problem-finding’ framework for AI governance. This is because we consider an integrated
governance framework capable of carrying out ‘problem-finding’ governance as one that is capable of
encompassing and complementing existing ‘problem-solving’ approaches, not of wholly replacing them.
7
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involve scholarship aimed at (2) finding potential ‘disruptors’ of core governance assumptions;
or at (3) charting macrostrategic trajectories & destinations. Together, this creates a
comparative framework within which to compare the problem orientations, contribution
orientations, and limits of these distinct analytical and governance perspectives (see Table 1).
Accordingly, such research lines call upon problem-finding approaches that convert,
contextualize, prioritize, and structure the unknown problem-space into clusters or research
agendas of problems that could then be addressed at Levels 0 & 1.
Level

Governance

Problem orientation

Aim & purpose

Limits

• Denies ‘newness’;
doctrinal changes not
necessary
• Seeks accommodation
within current legal
framework, through (1)
extension of legal
framework; (2) reinterpretation of new
problem as old problem
• Broadly problemsolving: still focuses on
fixing the direct problem
at hand, but allows that
this may require
doctrinal legal changes
• Does not take for
granted scope and
nature of governance
problems at hands
• Aims to understand ‘out
of bound’ strategic
barriers or deflectors

Does not try to anticipate
long-term
• Reliance on metaphor
• Brittle; interpretations
fail ‘laugh test’
• Fail to understand
underlying nature of
problem, or track crosssector manifestations

• Focus first on
identifying overarching
trends and
dependencies which
might be resistant to
‘piecemeal’ governance
responses at Levels 0-2.
• Identify leverage points
for intervention to shift
trajectory

• May underappreciate
Level 2 governance
disruptors, and
therefore become a set
of grand futures,
derailed by detail

Perspective
• Solving local societal
‘problems’ created by
new AI systems
0

1

2

Business-asusual

Puzzle-Solving

DisruptorFinding

Charting
3

Macrostrategic
Trajectories

• Solving local societal
‘problems’ created by
new AI systems
• Solving doctrinal
inconsistencies in the
law revealed
• Finding AI
developments that may
‘disrupt’ assumptions of
or conditions for the
governance system,
such as (1) changes to
the problem portfolio;
(2) to regulators’ goals;
(3) to governance tools,
(4) to societal values
• Finding ‘crucial
considerations’ for how
AI could shift overall
trajectory of society
towards (a) terminal
trajectories; (b)
vulnerable worlds; (c)
exposed worlds; (d) bad
worlds; (e) good worlds

Does not try to anticipate
long-term
• (as Level 0)
• Still mostly aims to
maintain or restore
existing status ex ante
• May miss the forest for
the trees (relative to
Level 3)

Table 1: Taxonomy of problem-solving (0-1) and problem-finding (2-3) AI governance
strategies
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Level 0 - ‘Business-as-usual’ governance
The ‘default’ strategy involves an adherence to ‘normal’ governance processes, norms, structures
and concepts, however constructed. While it does not deny the emergence of certain problems
or challenges, it can be slow to recognize them—and even when it does, it will deny their
fundamental ‘newness’. This governance level is therefore rigorously focused on solving
problems within (or by extension or application of) the existing governance system. In this sense,
Level 0 governance is narrowly problem-solving: it recognizes the local ‘problem’, but requires
that any solutions are chosen from the existing set of solutions made available. It is reactive,
and seeks to re-establish or re-balance the old ‘governance equilibria’.
For instance, AI policy work at this level seeks to accommodate the issues raised by AI
within the extant legal frameworks, arguing that legal doctrinal changes to accommodate the
technologies are not necessary—in the terminology of cyberlaw, that distinct, domain-specific
legal innovations would be as superfluous as articulating a comprehensive ‘law of the horse’
(Easterbrook 1996). This position holds that all appropriate ‘metaphors’ to be encoded explicitly
in law or implicitly in broader governance discourse can be found in past technologies (Mandel
2017). Because these are easy to understand, much of the problem-solving work done today in
distinct sub-fields on AI policy is situated at Level 0. For example, it is manifested in attempts
to simply extend the existing legal framework and principles of international humanitarian law
(IHL), to cover any and all issues that are raised by AWS (Anderson, Reisner, and Waxman
2014; Schmitt 2013).
While it might be easy or tempting to dismiss such work out of hand, such a response
would likely be neither fair nor warranted. Indeed, to be clear, a ‘business-as-usual’ response is
not an obviously incorrect orientation in many cases (though it may be an insufficient one at a
systemic level, across all cases). It relies on a certain degree of conceptual laxity—the
willingness to implicitly (and at times perhaps unreflexively) stretch and re-interpret existing
governance categories, just so that we can ensure their easy application to new cases. Such an
approach avoids continuous, and costly, transaction costs of figuring out whether or not every
new case or technology is new. Indeed, to an extent, the ‘business-as-usual’ heuristic is critical
to governance: if we lacked one, we might easily find ourselves paralyzed: we would risk
‘overfitting’ (in the machine-learning sense) on our past governance experiences—leading one
to argue, for instance, that a car crash involving a neon-painted car could not possibly be covered
under existing laws, since no similarly-coloured car was ever involved in a car crash in the given
jurisdiction, and this case was therefore clearly without precedent. Lyria Bennett Moses
likewise argues that “[m]ost of the time, a law predating technological change will apply in the
new circumstances without any confusion. For example, traffic rules continue to apply to cars
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with electric windows, and no sane person would seek to challenge these laws as inapplicable
or write an article calling for the law to be clarified.” (Bennett Moses 2007, 596).
Moreover, an approach of implicit ‘reinterpretation’ and extension of existing governance
categories may have some limited (temporary) merit even in the face of actual underlying real
technological changes. All else being equal, holding up a ‘pretence of continuity’ might avoid
certain externalities in the form of continuous regulatory uncertainty, or (in the case of highstakes technologies) continuous contestation or attempted renegotiation by stakeholders. It can
therefore be a necessary governance strategy in areas where reaching original political
agreement on the existing governance arrangement proved thorny or difficult—such as for
instance in international arms control agreements on certain types of new weapons (Crootof
2019b; Maas 2019a; Picker 2001).
Nonetheless, while these Level 0 responses may be somewhat understandable, and even
necessary in some cases, it is likely that both their drawbacks and inadequacy are
underestimated. In the first case, such moves can be brittle: when pushed too far, attempts to
capture obviously (or to the public, apparently) revolutionary technologies under age-old
governance approaches may fail the ‘laugh test’, with the result that ‘the law runs out’ (Crootof
2019b, 17), threatening the credibility of governance efforts within that specific domain, as well
as, at length, the more general legitimacy of the governance system that produced or allowed it
(as critics can add another anecdote to a list of ‘absurdities’ produced by the extant system). In
other cases, and especially in global governance contexts, certain actors may simply not accept
an extension of ‘business-as-usual’ to new technologies, leading to new explicit or implicit
contestation over specific norms, entire strategies, or certain actors’ legitimacy or authority to
steward those policies (see also Zürn 2018).
More fundamentally, however, because Level 0 approaches do not seek to (deeply) track
or understand the nature of the ongoing changes (beyond the bare minimum necessary to
address local symptomatic problems), they cannot be expected to address these in the long run.
Instead, such governance structures may implicitly build up a ‘technology debt’, becoming
hollowed out by changing practices, and ultimately being rendered into obsolete ‘jurisprudential
space junk’ (Crootof 2019a) as a result of changing practices. Ultimately, this approach also
cannot reckon with possibly new, unanticipated features or area cross-overs, and therefore
cannot provide the foundation for a problem-finding approach. In sum, Level 0 response might
be necessary for any governance system, yet they are not (and potentially cannot be) sufficient.
At their best (or at most), they might serve as ‘holding actions’ that prevent near-term problems
from ‘unwrenching’ or distracting society so badly or so frequently that it cannot even reckon
with long-term trends. But by itself it is certainly not able to adopt a creative problem-finding
approach capable of providing a foundation for long-term governance, because in many cases
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they ‘deny’ that there is any deeper problem (beyond the surface disruption to be stilled). In
doing so, it risks building up a ‘problem debt’.

Level 1 - Governance Puzzle-Solving
Closely related to Level 0 governance, but somewhat distinct, are perspectives that approach
specific new problems as ‘governance puzzles’ to be solved. Work at this level still narrowly or
primarily emphasizes the importance of fixing the direct problem at hand—that is, it takes for
granted a narrow rationale—but it opens up for the possibility that doing so may require
innovation and (even far-reaching) change in the regulatory tools or governance processes. As
such, in contrast to Level 0, Level 1 governance is at least broadly problem-solving: it admits,
at least in principle, that solving the direct problem in front of us may require innovations and
changes in the set of available solutions, however, it does still narrowly seek to maintain or
restore the existing status ex ante.
In an AI context, this could be found in debates about discovering ways to re-conceptualize
privacy (in the face of new AI challenges) in order to functionally restore the equivalent of past
privacy protections to citizens. It may also extend to proposed innovations in governance
approaches—such as the posited use of technologies such as AI systems as ‘privacy protector’
(Els 2017; Gasser 2016) in order to secure established goals or rights. As noted, Level 1 analysis
is largely similar to Level 0, but it admits to a certain degree of novelty in the challenge, and
accordingly to a flexibility in governance response, while anchored upon an allegiance or
commitment to the existing status: the end-product is the same, even if the route is different.

Level 2 - Governance Disruptor-Finding
In contrast, work at Level 2 begins to realize a problem-finding orientation. Its focus is less on
the narrow problems as they are given, presented, or highlighted within pre-existing
disciplinary boundaries, and instead seeks to explore underlying patterns, linkages or underilluminated problem clusters. Recognizing that ‘law’ is only one ‘regulatory modality’ (Lessig
1998; 1999), Level 2 scholarship shifts focus from changes beyond narrowly understood laws or
government regulation, towards to the broader regulatory system—and how developments in a
particular technology (such as AI) may end up disrupting or deflecting governance efforts (either
those aimed at the technology, or even in general). Accordingly, Level 2 analyses can emphasize
at least four distinct angles.
First, such scholarship can explore how ongoing technological progress—or altered social
practices that seize upon pre-existing but formerly marginal affordances in new, salient ways—
can shift or expand a technology’s ‘problem portfolio’ in ways that render initial, now pathdependent, regulatory efforts inadequate or even counterproductive. Such work can expand the
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subjective problem portfolio to correspond better to the evolving opportunity/risk profile as
manifested by the affordances (Glăveanu 2012; Norman 2013) of a new technology. To be sure,
this is not to say that all such structural change comes from changes in technology, or that all
technological change brings about structural shifts such as this. Nonetheless, at times such
shifts can be key and disruptive to extant strategic trajectories. For example, the risk profile of
AWS can shift with technical progress: issues that appeared critical at an early stage (the
potential to violate IHL principles), may soon become matched or eclipsed by far-reaching
challenges in other domains: for instance, military AI systems may generate risks of operational
safety, ‘flash wars’, or strategic instability (Scharre 2016b; Danzig 2018; Maas 2019c; Geist and
Lohn 2018; Sharikov 2018). Moreover, much greater than the direct risks from misuse or
accident, might be indirect risks from ‘structure’—deriving from the way new AI systems or
capabilities shape the landscape of incentives around actors, in potentially hazardous ways
(Zwetsloot and Dafoe 2019; van der Loeff et al. 2019). Furthermore, AI development in areas
such as one-shot learning (Ram 2019), ‘simulation transfer’ (OpenAI et al. 2018), synthetic data,
and others can lower the data or expertise needs for using AI, and thereby can lower the
proliferation threshold of certain AI systems to new, non-treaty parties. Indeed, in general,
greater data efficiency can have considerable and far-reaching governance implications (Tucker,
Anderljung, and Dafoe 2020). In these cases, neither ‘solving the AWS problem’ at Level 0 by
extending IHL principles, nor tailoring legal principles to AWS at Level 1 does much good. Thus,
policy responses at Levels 0-1 may no longer track—and may even occlude—the changing
character of threats posed by AI systems. Instead, Level 2 articulates more adaptive or
‘preventative security governance’ approaches (Garcia 2016; 2018) or ‘innovation-proof’
governance (Maas 2019a; see also Crootof 2019b). Thus in our AWS example, Level 0-1
approaches suggest winning a legal battle, but in reality the regulatory war is lost.
Second, AI can change policymakers’ goals in formulating law. The regulatory mind-set may
shift from ‘legal coherentism’ towards ‘regulatory instrumentalism’ or even ‘technocracy’
(Brownsword 2018), potentially spelling the ‘death of [regulation through] rules and standards’
(Casey and Niblett 2017). Moreover, AI-sparked shifts in the international balance of power
could destabilise the global legal order, just as previous technologies have upset international
law (Picker 2001). AI could do so by differentially empowering illiberal states (Danzig 2017;
Harari 2018; N. Wright 2018), or by eroding the buy-in of powerful states, into the multilateral
international legal order (Danzig 2017; Maas 2019b; Deeks 2020). In the context of our AWS
example, finding new political equilibria that can support global restrictions on AWS might
become more urgent than reconceptualising ‘autonomy’.
Third, reconfigurations between the different regulatory modalities may shift the very
operational foundations (the ‘wedge’ or ‘contact point’) of governance strategies wholesale, by
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(further) displacing the primacy of concrete ‘law’ in regulating behaviour or in aiming to pursue
strategies. For instance, it has been explored how AI systems enable regulation through
‘microdirectives’ (Sheppard 2018) and ‘technological management’ (Brownsword 2015; 2016;
2019b), potentially feeding into systems of ‘algocracy’ (Danaher 2016). AI also facilitates
behavioural manipulation through ‘hypernudging’ (Yeung 2017; 2018), or invisible influences
embedded in AI-mediated adaptive choice architectures (Susser 2019). Likewise on global level,
the use of AI systems might well help alter the processes by which international law or broader
global governance is produced or enforced (Deeks 2020; Maas 2019b). While such developments
may themselves give rise to concern, and therefore may become the object of (long-term)
governance strategies themselves, such shifts should simultaneously be examined insofar as
they alter the operating parameters—including what Deudney (2018) describes as ‘materialcontextual’ factors, and what van Assche et al. (2020) describe as the ‘material’ dependencies of
the human-made environment.
As such, even if AWS challenges were to be ‘solved’ within Levels 0-1, a general
retrenchment in the relative regulatory strength of ‘normative’ (international) law relative to
unilateral technological tools (Brownsword 2018) may neutralise these gains. For instance,
where AI mediates or undercuts meaningful human decision-making, global AWS regulations
anchored in maintaining ‘meaningful human control’ over narrowly defined ‘autonomous’
weapons systems, will overlook AI’s behavioural influences, ‘automation bias’, and propensity
to ‘normal accidents’ (Maas 2018; Scharre 2016a; Carvin 2017; Borrie 2016). In such cases,
human agents remain nominally engaged in lethal decision-making, but in fact are consigned
to the ‘moral crumple zone’ (Elish 2016).
Fourth, AI can change core values (Danaher 2018) and even fundamental rights (Liu 2019b;
Liu and Zawieska 2017), both altering the yardstick against which we measure impact of AI
and potentially defusing our means (or indeed motive) of resistance. In our AWS example, if
military AI applications enable a pivot towards conflict prediction and pre-emption (De
Spiegeleire, Maas, and Sweijs 2017), the shift from high-casualty drone strikes towards
‘invisible wars’ that subtly enable the prediction and interdiction of ‘enemies’ (Deeks 2018)
might lessen the reputational penalties from waging high-tech wars. Yet, the corresponding
shift to a paradigm that heightens scrutiny or accountability of such ‘hidden violence’ (Kahn
2002) may not develop in time, or to the same intensity. Finally, the fact that technological
change can ‘reveal rights’ (Parker and Danks 2019) can demonstrate shortcomings in the
existing human rights umbrella. This limits human rights’ ability to ‘push-back’ effectively
against AI: in our AWS example, attempting to fit the wrongs precipitated by AWS as claims
made through the existing human rights framework reveals severe shortcomings that
structurally understate the injury (Liu 2018; 2019c).
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In sum, whereas Level 0-1 work often takes for granted the scope and nature of the problems
at hand, a Level 2 analysis investigates how the technology, its uses, its indirect effects, and the
direct problems, may aggregrate into overarching trends that can change the terms of
governance. It can as such reckon with ‘out of bound’ strategic barriers or deflectors (changes to
the problem portfolio; to regulators’ goals; to governance tools, or to societal values) that would
completely surprise and change the terms of analyses at Levels 0-1—potentially rendering any
solutions arrived at as superfluous, contrary to the new regulatory goals, or out of step with the
nature and values of the society they are meant to serve. Simultaneously, analysis at this level
can reckon with these ‘medium-term’ disruptors that might frustrate/undercut governance
efforts that only take account of Level 3 destinations.

Level 3 - Charting Macrostrategic Trajectories & Destinations
Finally, the third level reframes the AI policy-debates at Levels 0-2 through the lens of
foundational axiological and ‘macro-strategic’ (Bostrom 2016) questions about what kind of
worlds we do and do not want to reach with AI. Work at this level examines (I) analytically, how
the injection of AI systems (or indeed other technologies) might inadvertently alter the
trajectory of human society in the mid- to long-term (Brundage 2018; Seth D. Baum et al. 2019);
and it examines (II) strategically, how we might identify or constitute inflection points and
opportunities for intervention for re-directing that trajectory towards preferable worlds.
Some work to date has focused on mapping (technological) vectors that could alter the
macrostrategic trajectory. In most cases, such work has focused on (a) terminal trajectories, the
most extreme scenarios whereby technogenic ‘turbo-change’ gradually or suddenly leads society
towards global catastrophes or even existential risks (Moynihan 2020). Such work has explored
certain scenarios of low—or unknown—probability but high impact, such as the catastrophic or
even existential threat to humanity that future AI systems might pose if not well-aligned with
human values (Yudkowsky 2008a; Bostrom 2014a; Everitt, Lea, and Hutter 2018; Russell 2019).
In such cases, the world might get many ‘near-term’ policy issues at Levels 0-2 right (for
example, such as achieving a Level 0 ban on AWS; altering notions of liability to account for
unpredictable AI systems at Level 1; or putting in principles around the shift towards regulation
by ‘technological management’ at Level 2)—yet in the long-term still see this come to naught.
But the space of possible macrostrategic destinations surely extends beyond this. Indeed,
recent Level 3 thinking therefore has explored (b) vulnerable worlds which concern ways in
which worlds that are still ‘safe’ today may nonetheless be set on a trajectory within which
continued technological progress inexorably ensures that, as Bostrom (2019, 3) predicts, “a set
of capabilities will at some point be attained that make the devastation of civilization extremely
likely, unless civilization sufficiently exits the semianarchic default condition.” Related to this,
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other scholarship has extended this further, by exploring the ways in which diverse, complex,
path-dependent socio-technological trends, which in isolation do not rise to an ‘existential risk’,
might converge and interact in ways that gradually, but steadily and irreversibly, increase the
systemic vulnerability of our societies (Liu, Lauta, and Maas 2018; Kuhlemann 2018). This could
include the accumulating effects of certain technologies—as with industry-fuelled climate
change, a trajectory where a “great many actors face incentives to take some slightly damaging
action such that the combined effect of those actions is civilizational devastation” (Bostrom
2019, 7). It could also involve intersecting or compounding effects of different technological
disasters, such as the climactic ‘termination shock’ that would follow if future global geoengineering programs were to be suddenly interrupted as a result of regional (nuclear) war (S.D.
Baum, Maher, and Haqq-Misra 2013).
A further variation on this theme examines trajectories towards (c) exposed worlds. Whereas
vulnerable worlds can involve disastrous scenarios as a result of many small accumulating or
interacting failures, errors, or hazards, an exposed world—or what some have called a ‘fragile
world’ (Manheim 2018)—is one that makes certain choices that have rendered it susceptible to
previously-modest shocks or hazards, including hazards that society previously might have
weathered much better. Under some scenarios, technologies such as AI might lead us to more
exposed worlds, insofar as larger parts of our economy and knowledge base become tied up in
certain to-us opaque infrastructures dependent on global connectivity and constant and reliable
electricity supplies.
Alternatively, AI could inadvertently lead societies into (d) bad worlds: ‘progress traps’ (R.
Wright 2005) or ‘inadequate equilibria’ (Yudkowsky 2017) where society reaches a future
destination where it is not destroyed, nor necessarily vulnerable or exposed, but where it is bad
and (nearly) inescapable in the sense that subsequent recovery out of this state towards better
trajectories is no longer possible. Even if these effects are not absolutely ‘intrinsic’ to AI
technologies, it may still be that many of the uses to which AI is put within our society,
nonetheless could: imperil human dignity (Brownsword 2017); erode the ‘social suite’ and
relational capacities of humans, in ways that drive creeping negative ‘social spillovers’, such as
a diminished ability to cooperate (Christakis 2019); or increasing algorithmic ‘inscrutability’
may lead us to a ‘new dark age’ of uncertainty, surveillance, or the death of sociality or empathy
(Bridle 2018). Such long-term trajectories towards ‘flawed realization’ (Bostrom 2013, 19) might
emerge if AI systems would have long-term and lasting impacts on our world and society which
would (on net) be considered ethically adverse or at least sub-optimal across a broad range of
ethical views.
Finally, while these are sometimes under-examined relative to these other scenarios, it
is also important for Level 3 scholarship to orient itself towards (e) Good worlds. These are
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axiological descriptions of certain societal destinations—or trajectories—that do not merely
avoid these above enumerated risks, but articulate clear principles or ‘desiderata’ (Bostrom,
Dafoe, and Flynn 2019) for what good society we would like to pursue or societal trajectory we
would like to be set on. Of course, in one sense, perspectives that articulate how we want to
proceed (‘journey’ or ‘trajectory’) or where we want to end up in (‘destination’) in the long term,
are both alternative and complementary strategies for avoiding ‘bad worlds’ or other pitfalls in
development. These should invoke different types of assessment. The (troubled) narratives of
utopia versus dystopia seem to consider macrostrategic destinations in their exploration of
contours and configurations of established worlds, whereas ethical quandaries seem to relate to
macrostrategic trajectories insofar as their consideration or their outcomes affect pivotal points
in pursuit of a path ahead. At the very least, setting out the parameters of ‘good worlds’ provides
a benchmark to assess whether or not we are either on the path to a bad world, or are actually
in some sense in a bad world already. This would be useful since we presently seem to lack
objective points of reference to indicate what type of world we are in. It should, however, be
noted that such shared positive perspectives for long-term societal macrostrategy remain
relatively underdeveloped—especially in terms of linking them to shared narratives and visions.
The insight of Level 3 problem-finding scholarship is that, even if we managed to solve the
discrete AI policy-problems—such as the global regulation of military AI—at lower levels, this
reactive, fragmented firefighting approach may simply not suffice in aggregate to shift societies
out of overall-captive trajectories towards the ‘attractor states’ of vulnerable, fragile or bad
worlds. Rather, AI might drive long-term sociotechnical effects or shifts in constitutional
societal values, shifts which might be passively unobserved or even unobservable (cf. Cirkovic,
Bostrom, and Sandberg 2010) by society, or which might even be actively veiled by certain
interested parties, until it is too late to marshal resistance or change. The point is that AI can
lock in such dependencies in ways that even the broad analyses at Level 2 may not fully
appreciate, missing the forest for the trees. At the same time, Level 3 work highlights positive
leverage points which problem-oriented work at Level 0-2 might pass by: opportunities where
AI itself opens up loci for positive interventions that can shift this trajectory—promoting
beneficial applications of ‘AI for global good’ (Cave and Ó hÉigeartaigh 2018) which empower
human autonomy, or help consolidate a ‘postwork utopia’ (Danaher 2017; 2019a). In this way,
we emphasise the importance of articulating governance lodestars; to pivot towards a
prospective, teleological approach that sketches a spectrum of societal trajectories that not
merely avoids catastrophic outcomes (Bostrom 2013; 2019), but which articulates what we seek
to gain—and where we want to go. If developed, such work would highlight a potential new
chapter for law and regulation, ensuring governance can speak to both the perils and promise
of AI.
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Reflections on problem-finding AI Governance Strategies
The above gives an analysis of four governance orientations, and their implications for
constituting a long-term governance approach to the problems created by AI. We therefore will
now provide four meditations on some of the nuances of our model; as such we will explore (a)
the interrelation and mutual complementarity of governance across the four levels; (b) the
potential reapplication of problem-finding governance research (Level 2 and 3) in a problemsolving mode; (c) how all four strategies are themselves merely situated within a larger
‘Governance Goldilocks Zone’ that circumscribes and articulates the very limits of what can be
meaningfully governed; and (d) the interrelationship between governance strategies at these
four levels, and broader (self-fulfilling) narratives or visions.

Coordinating Strategies across Levels: from partial failures to co-evolution
We want to emphasize that the point of the four-level framework is not to discard ‘low-level’
scholarship or governance, and fully replace it with ‘high-level’ scholarship. Indeed, in one
sense, we should be careful to how we understand the distinction between these four levels;
these are primarily mapped to the different ways in which governance strategies are oriented,
and which (problem-; legal-; and societal) parameters they takes for granted.
However, while this distinction between the four levels—and indeed, the terminology of
‘levels’—seems to imply an ascending hierarchy or scale, that linkage should not be drawn too
far. That is, it may be tempting to map the axis of problem-solving to problem-finding
governance to many other scales, such as a distinction between ‘near term’ vs. ‘long term’
governance, ‘specific-‘ vs. ‘general’ governance, or ‘small scale’ vs. ‘large scale’ issues. Yet while
these other scales may show some correlation to our fourfold distinction, they should not be
drawn too widely: it is after all possible (if not necessarily widespread) to adopt a Level 0 or
Level 1 governance approach to problems that will likely only emerge in the ‘long-term future’
(as seen in the debates over legal personhood for robots). Conversely, it is also possible to adopt
a Level 3 perspective which does not seek to take in the full spectrum of societal and
technological activity, but which narrowly focuses in on one specific topic (e.g. ‘over the next
decade, will AI progress be more constrained by computing hardware or by data?’) which is held
to be a crucial consideration or pivot point for determining the longer term trajectory. As such,
while the four Levels correspond somewhat to other scales, they should not be taken as
equivalent.10
More practically, the point of our framework here is not to argue for the categorical
superiority of problem-finding approaches to old problem-solving ‘dogma’. Indeed, we must

10

We thank Henrik Palmer Olsen for spurring this line of thought.
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beware not to replace the particular failures of a governance system that is almost solely
problem-solving with the particular shortfalls of another governance system that is almost
entirely problem-finding. Rather, the point is to use problem-finding scholarship to complement
and build beyond the existing problem-solving work, while understanding how all these four
strategic orientations are necessary and complementary—and how work must range and
coordinate across them.
In particular, we want to emphasise that each governance system has to find its own form
of complementarity, which balances problem-solving with problem-finding strategies. This is a
balance that can differ per governance domain depending on local conditions and interactions.
To illustrate this, we now examine three types of common failure modes in AI governance which
takes stock of only one or another approach, and which thereby risk failing to ‘governing for the
long-term’: (a) reactive work that is restricted to levels 0-1, and therefore does not even try to
anticipate the long-term; (b) work that examines Level 2 governance disruptors, but which
ignores Level 3 macrostrategic destinations, and which therefore misses the forest for the trees;
(c) work that considers Level 3 trajectories, but ignores Level 2 disruptors, and therefore risks
becoming a set of grand futures, derailed by detail.
In the first place, scholarship that only focuses on Level 0 is reactive and focused on
solving direct problems in the present. In that sense, it is not even trying to pursue governance
solutions that are scalable into the long-term. As discussed above, such approaches might have
some limited uses, but as discussed above, they risk being blindsided both temporally and
sectorally. In relation to Level 3 macrostrategic trajectories, this approach seems inadequate.
It is reactive, a holding action at best, and does not reflect on longer-term trajectories or
dependencies, meaning that we would have to be very ‘lucky’ to find ourselves in ‘good worlds’
through Level 0 work alone.
In the second place, work that works up to Level 2, but does not consider the Level 3
macrostrategic destination, risks not seeing the forest for the trees. In that way, it may manage
to identify and eventually address many cross-sectoral problems, but over time could still leave
us stuck in a potential progress trap. That is not to say that such work is ‘senseless’, but rather
that it too needs to be grounded in a picture of how constitutional shifts at distinct levels—and
their associated governance strategies—cohere and converge into a long-term governance
trajectories.
Thirdly, and conversely, any work that focuses only on Level 3, but which tries to solely
reason ‘down’ to the other levels, runs the risk of ending up as a set of grand futures, derailed
by detail. Specifically, by ignoring Level 2 disruptors, such strategies may make foundational
assumptions—about the available or effective instruments of law; about the values of
policymakers and societies—which are on track to get sidelined by Level 2 eddies and deflecting
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vectors even in the medium term. For example, some proposals to govern and avert potential
future catastrophic risks arising from advanced artificial intelligence systems have envisioned
governance strategies grounded in a comprehensive inter-state global treaty regime (cf. G.
Wilson 2013) or housed within the United Nations (Nindler 2019; Castel and Castel 2016;
However see Cihon, Maas, and Kemp 2020). While it is certainly valuable to explore all
avenues—certainly historically proven ones—the risk is that such a move constitutes an
attempted leap, from a Level 3 macrostrategic goal (e.g. a catastrophic trajectory to avoid),
immediately down to possible Level 0 or Level 1 solutions (‘global treaties’) that are patterned
on the solution package perceived to be available or the norm today. In doing so, however, the
risk is that such proposals fail to engage with key Level 2 insights. For instance, (a) some have
argued traditional international law instruments based on state consent are very poorly
equipped to engage extreme but unknown catastrophic risks (Aaken 2016; though see Vöneky
2018); (b) in recent decades, the parameters of global governance have already been shifting,
with many arguing that it has trended away from formal international law-making, towards
diverse ‘regime complexes’ made up of heterogeneous actors and informal governance
arrangements (Alter and Raustiala 2018; Pauwelyn, Wessel, and Wouters 2014; Morin et al.
2019); (c) such proposals may not sufficiently engage with insights of how and where the
deployment of AI itself may affect or erode the political scaffolding or legitimacy of ‘hard’
international law itself (Maas 2019b; Deeks 2020). Any of these might constitute a ‘crucial
consideration’ against the project of trying to secure the Level 3 macrostrategic objective of
avoiding disastrous long-term trajectories by attempted Level 0 or Level 1 tools (i.e. treaties)
alone.
Ultimately, the aim is not to elevate some of these strategies over others, but instead to
help provide an inter-community framework or ‘translation zone’, that can help scholars situate
themselves within scholarship at different levels, and to translate their work across to other
communities as well as policymakers and the broader network of governance actors. Such an
approach is critical also to fully levarage both the divergent ‘scanning’ function of problemfinding scholarship at Levels 2-3, as well as the convergent ‘rallying’ function of inviting groups
and actors behind preferable Level 3 trajectories, in ways that are cognizant of possible Level 2
‘governance disruptors’, as well as the intricacies of concrete Level 0-1 policy implementation.

Problem-finding strategies applied in problem-solving mode
Having set out the interrelation and complementarity of problem-solving and problem-finding
approaches across the four levels, we should now make a special observation with regards to
the ways in which approaches at these four levels can reflect- or adapt to one another. After all,
one reading of our argument above would be that while we have reservations about a problem- 28 -

solving governance approach pursued in isolation, they can work alongside problem-finding
approaches, because these two frames generate a sufficient complementarity. In another
perspective, however, one might argue that even the problem-finding paradigms (Levels 2-3)
can involve (or may require) ‘problem-solving’ features—but that these are different to the
isolated (Level 0 or Level 1) versions of the problem-solving approach.11 This second
interpretation has much to recommend it.
As noted above, for instance, Level 3 (problem-finding macrostrategic) scholarship on AI
can be understood to include an analytical mode, which explores chiefly how the injection of AI
systems (or indeed other technologies) may inadvertently alter the trajectory of human society
in the mid- to long-term. This type of analysis can be purely problem-finding. It is important,
however, to note that much work in this paradigm also involves an interventional mode: such
work does not merely seek to ‘find’ previously unseen but crucial dangers; but it also aims to
explore how we might identify or create governance inflection points and opportunities for
intervention, to re-direct the global trajectory towards preferable (i.e. ‘good’) worlds. We should
therefore draw a distinction between Level 3 work that aims to find new crucial considerations,
and Level 3 work that aims to solve these challenges through interventions or inflection points.
Paradoxically, this latter approach therefore appears to revive aspects of problemsolving analysis in Level 3 work. Nonetheless, the type of problem-solving here is frequently
distinct from Level 0 or Level 1 problem-solving, because it need not be as closely wedded to
pre-existing solution sets. That is, while it admits that any new problems (such as ‘crucial
considerations’) excavated by problem-finding approaches (Levels 2-3) could be amenable to
problem-solving approaches, it does not automatically presume that existing responses are
necessarily adequate or superior to alternate governance responses. Nonetheless, the
interrelation of the problem-solving and problem-finding paradigms in (AI) governance, and the
way they can shape, alter and inform one another, remains a key nuance to this framework,
which remains to be further explored.

A Goldilocks Zone for Governance? Beyond the Four-Level Framework
Moreover, while we distinguish four strategic levels in our governance framework, it is worth
stepping back and taking stock of the broader long term implications that this framework raises,
particularly in terms of how governance (of any form) categorically relates to differential,
technology-driven changes.12 The animating question here is whether there is something to be
found beyond these four levels? That is, these four levels of problem-solving and problem-finding
governance strategies may together describe (or cover; or constitute) the governance landscape
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We thank Roger Brownsword for spurring this line of thought.
We thank Victoria Sobocki for discussions prompting this section.
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in a complete and comprehensive manner. Yet the variety amongst them—and the lower and
upper ‘limits’ of Level-0 and Level-3 governance strategies respectively—imply that these four
levels of governance are in a sense themselves confined within a ‘Goldilocks Zone’ for
governance. The ‘Goldilocks Zone’ is the informal astronomical term for the ‘circumstellar
habitable zone’—that narrow region around a star where the surface temperature on some
planetary bodies is “just right” for water to be present in the liquid phase, implying they could
support the emergence of life (NASA 2020). To extend this analogy, we might then come to think
of a ‘Governance Goldilocks Zone’ as that narrow band of core parameters, assumptions, or
boundary conditions for problem ‘governability’ within which the very project of governance (of
either a problem-solving or problem-finding variety) is capable of residing or thriving in the first
place.
Within this broader context, we can recognize how one can only ‘do governance’ (of any
type or sort) under assured conditions of autonomy (freedom to determine behaviour and to act)
and influence (behaviours and actions are causally connected to outcomes), and these constitute
the underlying presumptions of our four level framework.13 The long-term governance
perspective, however, enables us to step outside of these presumptions in order to understand
the implications of a Governance Goldilocks Zone.
That is, to draw another analogy (and at the risk of mixing metaphors), we might allude
to the fundamental states of matter to illustrate the character of the problem landscape beyond
this narrow Governance Goldilocks Zone. One might accordingly think of the Levels as
corresponding to varying states of matter at distinct temperatures. In this heuristic, one could
see Level -1 governance as corresponding to a Bose-Einstein Condensate (BEC) (a state of
matter that occurs at extremely low temperatures near absolute zero, where molecular motion
nearly stops and atoms begin to clump together); Level 0 would be a solid state; Level 1 a liquid
state; Levels 2-3 the gaseous state; and Level 4 the plasma state. These suggest varying levels
of particle movement and intuitive grasp of behaviour, but for the purposes of this section, we
focus on the Bose-Einstein condensate and the plasma that bookend the fundamental states of
matter. This because the Bose-Einstein condensate state provides an example of situations
where change is difficult, and the plasma state presents an example as to the difficulties
inherent for intuitive predictability of behaviour that lie beyond our daily experience of matter.

This has similarities to Roger Brownsword’s account of the core ‘existence conditions’ for human life
(such as the maintenance of the core infrastructure conditions), and the generic conditions for agency,
which he holds to be the ‘first regulatory responsibility’, and a ‘regulatory red line’ (Brownsword 2019a,
90–95).
13
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Level ‘-1’: Governance BEC: Stasis in reality or in governance responses
Stretching backwards into the space ‘beneath’ Level 0 would imply stasis, both actual and
perceived, with both forms of stasis converging to foreclose the impetus or opportunity for
altering the existing governance landscape. Thus, at Level ‘negative-1’ (-1),14 we have stepped
outside of a governance framework that can be responsive and adaptive to (technologically
induced) change, either because there is no actual change (stasis in reality), or no perceived or
recognised change (stasis in governance responses) in the sociotechnical landscape. Of course,
no society has ever been in a perfect form of internal stasis—let alone a form of stasis resilient
to any outside shocks. Nonetheless, some soft forms of these conditions might have historically
applied to (possibly pre-industrial revolution) societies, which did undertake investigations into
the governance implications of (socio)technical change, perhaps because no such change was
easily perceptible or in memory. Under these conditions, not even Level 0 ‘business-as-usual’
governance is engaged, because no new (sociotechnical) situations (appear to) present
themselves for examination.
This static nature of Level -1 conditions results in governance self-entrenchment,
because the very possibility of subsequent change (in governance) is systemically resisted: there
are no new ‘problems’ that are presented for Level 0-1 approaches to ‘solve’; and there is no
background change that can provide an easy seed, impetus, or justification for Level 2-3
approaches to go out and ‘find’ potential challenges. In the course of discarding a dynamic view
of governance, where its aims, objectives, values, methods, and actors are in constant and
mutual feedback, Level -1 amounts in a sense to a condition of ‘absolute zero’, where there is no
movement (at least from within the system) and therefore no prospect for interaction,
recombination, or phase transitions.15 There are no moments of ‘legal disruption’ or uncertainty
(Liu et al. 2020), and as such Level -1 undercuts the assumption of governance autonomy by
removing the perception or reality that there is change, and it can thus be perilous from a
govenance perspective because alternatives are no longer imagined, perceived or pursued—let
alone actualised. It lies outside the governance Goldilocks zone, because it is ‘uninhabitable’ for
governance initiatives—providing no ‘sustenance’ or activation energy.

Level ‘4’: ‘plasma’ governance beyond sight, comprehension, or control
At the other end of the scale, we can consider the space extending beyond Level 3 as analogous
to plasma, a fundamental state of matter that is often misunderstood and difficult to intuit from

It should be emphasized that by calling these categories ‘Levels’, we are not suggesting that they lie
within the same continuous ‘problem-finding’ framework.
15 Of course, to extend the analogy (or recognize some of its limits); there are of course materials which
achieve unusual properties (e.g. superconductivity) at extremely low temperatures. Do governance
approaches achieve such states as they crystallize below Level 0? We leave that question for future work.
14
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a perspective that is more familiar with the more quotidian states of matter. In the context of
long term governance, Level 4 appears so deeply unfathomable as to defy conceptualisation from
our present standpoint. It suggests the minimum requirement to reconsider our contemporary
axiological configuration (Danaher 2020), and questions the desirability of our present notions,
techniques and objectives for governance (Bostrom, Dafoe, and Flynn 2019).
Indeed, at Level 4, it may be that our attempts at ‘doing governance’ may range from
suboptimal through to being downright harmful over the long-term, because opportunities and
prospects are opened up in this space that is currently beyond our ability to comprehend or
fathom. From such a long-term governance perspective, Level 4 suggests that ‘doing governance’
might not only be futile, but may also be both counter-productive.
The ‘ingovernability’ of Level 4 problems—that is, the features which drive a certain
problem outside the governance Goldilocks Zone—may derive from three complementary
sources, each of which is individually sufficient to erode or even foreclose our potential to ‘do
governance’: (1) we cannot see governance problems; (2) we cannot comprehend the governance
problems; (3) we fundamentally cannot control the governance problems (with today’s tools).
Respectively, these factors range from primarily undermining autonomy towards undercutting
influence although of course these factors comprise of a mix of these two dimensions.
With regards to (1) governance problems that we cannot see, there are a wide range of
blinkers and veils that prevent us from seeing clearly all potential threats. Generally speaking,
accurate judgments of catastrophic shocks are beset by various cognitive and epistemic biases
(Yudkowsky 2008b), making their governance subject to a ‘tragedy of the uncommons’ (Wiener
2016). In extreme cases, the absence of observable or recognized precedent around truly
existential disasters can create an ‘anthropic shadow’ (Cirkovic, Bostrom, and Sandberg 2010),16
which can exacerbate the effects of our ‘availability bias’, further restricting our ability to see
what might really be at stake. As Cirkovic, Sandberg, and Bostrom put it: ‘the observation
selection effect implicit in conditioning on our present existence prevents us from sharply
discerning magnitudes of extreme risks close (in both temporal and evolutionary terms) to us’
(2010, 1500). Even where we might perceive certain threats in the abstract, the intangible and
distributed nature of certain global processes (such as climate change) can make them
‘hyperobjects’ (Morton 2013), complicating our apprehension of these problems (or the
appropriate levers we might use to affect them). While these constitute the prominent examples,
it becomes obvious that the prospect for long-term governance is severely eroded under
conditions of invisibility. Because these governance problems lie beyond the epistemic ‘event

‘Anthropic bias can be understood as a form of sampling bias, in which the sample of observed events
is not representative of the universe of all events, but only representative of a set of events compatible
with the existence of suitably positioned observers’ (Cirkovic, Bostrom, and Sandberg 2010, 1495–96).
16
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horizon’, they do not prompt problem-solving investigations; and even problem-finding
investigations may only hit on them ‘by chance’—as theoretical possibilities discovered in the
course of exploring some (adjacent) other problem. While Level 3 problem-finding work may
sometimes help at spotting such challenges, for lack of a ‘signal’, many of them may remain
governance ‘dark matter’ that is structurally outside of the Governance Goldilocks Zone.
Our lack of comprehension under (2) merges into such conditions of opacity, mirroring
the distinction drawn between sensation and perception on the one end, and our inability to
control outcomes under (3). For instance, John Danaher has anticipated that algorithms may
contribute to a coming era of ‘Techno-Superstition’, which combines opacity (a growing lack of
public understanding of how the world—or an AI system—actually works) with the
unwarranted illusion of control over AI systems (Danaher 2019b). Within this context, we may
appreciate that there is a problem (posed by AI), yet our inability to properly comprehend it may
place us within the equivalent of a ‘governance black box’ which, Danaher proposes, we find
ourselves in, in relation to AI systems. Thus, the arguments here are the same as those Danaher
presents in relation to techno-superstition: lack of understanding, illusion or control, erosion of
achievement, loss of autonomy, and undermining of human agency. Applied to Level 4, these
arguments would suggest that we are not able to ‘do governance’ in a meaningful manner under
such conditions.
Finally, (3) with regards to (AI; or general) problems that are either intrinsically or
currently deeply beyond our control, problems are again outside the Governability Zone. There
are at least two ways we might lack ‘control’ over a governance problem: in the first case, one
might imagine a case where a certain problem is in principle governable, but all power and
control have become centralised to a single actor in a perfect autocracy, thereby locking out
participation by all others. In this case, if the ‘singleton’ actor is uninterested in addressing a
problem, governance would have no purchase either. In the second, more common case, the
challenge might either be one fundamentally beyond our present technological means;17 it might
require a level of perfect collaboration and cooperation that is beyond our (present) political
means; the prospect for control has either been lost, or is recognised as not existing.18 The
common denominator is the loss of control which shuts out the very possibility to ‘do

For example, while we may harden the resilience of our societal infrastructures (e.g. electrical grid) to
solar flares, we do not have the technical capabilities to affect the solar mechanics in order to reduce their
prominence.
18 For example, by taking complex adaptive systems seriously and recognising the ramifications that
actions and inputs are largely untethered from producing the intended outcomes over the span of longterm governance perspectives. Alternatively, the viewpoint advanced by Nassim Nicholas Taleb over the
course of Incerto could also be applied to suffuse randomness and uncertainty into processes upon which
we project causation and the illusion of control.
17
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governance’, either through the loss of participatory input in the first form or the disconnection
between action and outcome in the second form.
Taken together, these suggest that the governance strategies with which we are familiar,
and which we have mapped to Levels 0-3, may in fact reside in a Goldilocks Governance Zone,
which circumscribes the limits within which it is possible to meaningfully contemplate or enact
any strategic long-term governance.19 As the underlying presumptions of autonomy and
influence fall away at either end, be it the stasis of Level -1, or the unfathomable invisibility,
incomprehensibility or impotence that characterise Level 4, the Goldilocks Governance Zone
comes into view and becomes demarcated. Yet, without attempting to define the four strategic
levels for long-term governance, identifying such a sweetspot would have been a difficult
endeavour.

Strategies and narratives
While we make a strong claim in support of the complementary (and under-appreciated)
value of problem-finding scholarship to such long-term governance scholarship, the framework
we have proposed here is by no means a definitive one, and there will be many directions within
which it can be developed and enriched further. To highlight but one point of potential interest,
along with governance strategies, it will be key to examine how overarching narratives and
encompassing long-term visions which frame strategies, can percolate across the four levels.
There is already extensive scholarship on the role, dynamics, and risks of imagined futures
(Beckert 2016) or of ‘sociotechnical imaginaries’ (Jasanoff and Kim 2015) with which mediumterm technological projects such as ‘smart cities’ are often imbued (Sadowski and Bendor 2019).
Likewise, there are a host of emerging Level 3 descriptive or aspirational narratives revolving
around our societal macro-strategic societal state, trajectory, or destination—whether
‘turbochange’ (Deudney 2018), the ‘great challenges’ framework (Torres 2018), a ‘vulnerable
world’ (Bostrom 2019), or ‘existential security’ (Sears 2020)—which provide kernels or seeds of
various (possibly contradictory or competing) long-term perspectives and projects.

That is not to say that these conditions are rigid or fixed. To exploit the habitability analogy of the
Goldilock Zone further, it is worth noting (a) that not all areas on earth fall within the habitable zone, as
there are extremes in environmental conditions (e.g. volcanoes) which restrict (at least human)
habitation; and (b) that we are technologically capable of affording human habitation beyond the natural
parameters of these zones (including in outer space) through life support systems. Drawing on this
analogy in terms of governability, we might suspect (a) that governance (and problem ‘governability’) is
not uniformly distributed within Levels 0-3 of our governance framework, and that there might indeed
be pockets of ‘ungovernability’ within these zones; and (b) even the external boundaries (e.g. the ‘ceiling’
of Level 3 governance) are not fixed, and using institutional or technological means, it could be possible
to extend the zones of governability beyond the past parameters.
19
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This raises three questions: in the first place, how are such long-term narratives
embedded and manifested in Level 0 to Level 2 partial strategies? In the second place, how do
these narratives relate to, and exert political effects, alongside pre-existing ‘utopian’ or
‘dystopian’ visions, ideals or narratives of the future (Berenskoetter 2011)? Finally, in the third
place, are there ways in which such narratives (or their policies or analysis at different levels)
can have ‘self-realizing’ effects? The role of ‘self-fulfilling prophecies’ has a long pedigree in
scholarship, particularly where it concerns the ‘autogenetic effects’ of social predictions or
utopian and dystopian narratives (Maas 2012). Self-fulfilling and self-negating prophecies have
received study in economics (Felin and Foss 2009), as well as in international relations
(Houghton 2009), where scholars have charted the ways in which influential theories—such as
the the ‘democratic peace’ and ‘commercial peace’ theses, or the ‘clash of civilizations’ (Bottici
and Challand 2006; see also memorably Tipson 1997)—might end up self-fulfilling. Beyond the
social realm, however, there might also be ways in which technological ‘predictions’, such as
Moore’s Law (Mollick 2006) or current predictions of technological unemployment, become selffulfilling (Khurana 2019). This will be one key dynamic to be considered in both our problemfinding framework, as well as long-term governance more broadly.
To conclude, we hope our framework can contribute to the co-evolution of governance
actors (and scholars) operating within different ‘Levels’, as well as the coordination and
unification of ‘partial strategies’ at these levels, into more deliberate, pluriform, and crossdomain approaches that leverage the best from both problem-solving and problem-finding.

Concluding Thoughts
Contemporary society continues to experience significant changes to the scale, pace, and type of
change in both its social, natural, and technological environment. This suggests the need to
define, develop, and deploy complementary governance strategies both to meet these challenges,
and to build towards more positive futures, which can take long-term perspectives into account
while leveraging concrete and operationalized policies today.
In this paper, we have identified some of the shortcomings of contemporary approaches
to both the study and practice of governance, which often—explicitly or implicitly—take a
‘problem-solving’ approach. Specifically, we argue that problem-solving approaches to complex
problems (such as AI) are limited, because of (1) the unreflexive over-reliance on narrow
metaphor in the face of complex phenomena; (2) the tautological manner in which existing
governance lenses identify and prioritize primarily those problems that are already legible to
them; (3) the constrained path-dependency; (4) the inability to clearly distinguish between
symptomatic and root-cause problems; (5) the promotion of a false sense of security through a
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rapid delineation of the problem-space that prematurely closes-off large parts of the governance
solution-space. We as such argued that while such ‘problem-solving’ approaches may be
necessary, but are also insufficient in the face of many of the ‘wicked problems’ which we face,
including in the realm of AI.
By contrast, we have made the case that exploratory, problem-finding research is critical
to long-term policy and governance strategy endeavours. This is true for epistemic and scientific
reasons relating to good and valid science and scholarship—because problem-finding work can
(1) itself produce foundational academic insights at the interstitices of different problem
domains, or at different scales of analysis; (2) it can work in a productive reflexive equilibrium
with problem-solving scholars and strategy-makers; because (3) it can at times reveal new
strategic ‘crucial considerations’ which might completely alter the balance of local-context
strategy considerations; and because (4) it can enable us to forestall the ‘power’ problem inherent
to the Collingridge Dilemma of technology governance.
Beyond these epistemic virtues, the proactive and explorative orientation of the problemfinding approach is crucial to any and all conceptions of the long-term perspectives, whether
these are conceived as ‘early warning radar’, or as ‘inspirational lodestar’. Accordingly, we have
proposed and elucidated a rough typology for four distinct ‘levels’ at which one can study or
formulate governance strategies: at Levels (0) ‘Business As Usual’ governance and (1)
‘Governance Puzzle-Solving’, work takes a predominantly problem-solving approach to issues.
Conversely, problem-finding approaches focus on (2) ‘Governance Disruptor-Finding’ and (3)
‘Charting Macrostrategic Trajectories’.
While within this paper, we have primarily discussed specific examples involving AI
governance strategies, problem-finding approaches would likely be equally crucial for many
other cross-sectorial challenges—if not more crucial. Problem-solving approaches might gain
traction with regard to the clear, discrete clusters of pre-defined problems that are thrown up
in relation to AI governance, by nature of the technogenic origins of the challenges. Yet,
intersectional challenges diminish the crispness of their concomitant problem-sets. The result
is that there may be uncertainty or ambiguity concerning how problem-solving approaches could
effectively go about confronting such emergent, complex, and interconnected global challenges,
without arbitrarily confining the metaphors and models in order to manufacture the necessary
problem-clusters to be tackled. Thus, while problem-solving approaches may already be strained
when confronted with polymorphous policy domains such as those relating to AI governance,
the efficacy of problem-solving approaches may fade further where long-term governance takes
multiple interacting developments into view. Long-term perspectives trade in future worlds,
themselves intricate complexes of emerging challenges and possibilities of which factors such
as AI and its governance comprise a minuscule subset. Thus, attempts to grapple with long- 36 -

term perspectives must necessarily involve problem-finding approaches at their very core
because these futures remain mysteries. In slogan form: we need to collect, catalogue, and
categorise the challenges of long-term governance before we can set about answering concrete
questions that are raised.
We opened this paper with an emphasis upon the notion of change: an apparently
paradoxical observation that change is the only constant, while simultaneously itself being
subjected to change. Stepping back from AI, and long-term governance – what does it mean for
change to be changing?
If we are right that the very possibility of doing governance requires change (that is, a
guarantee that we are not at Level -1), then change undergirds the prospect, potential and
promise of governance itself. Yet, it is clear that change is not one-dimensional, instead varying
according to the rate, scale, direction, and duration, of the change in question: these can be
further combined to constitute gradual, disruptive change, and paradigmatic change, for
example. The question of change can also be addressed through an agent perspective to focus
on who is driving or inhibiting the change in question; conversely a patient approach would
focus upon the redistribution of benefits and burdens in the process of aftermath of that change.
Furthermore, the relativity inherent within change requires considerations of benchmarks,
those concerning the perceived status quo and expectations for the future for example, and how
developments diverge or converge to these. The prospect for change also raises the possibility
for encountering attractor states, which will affect the nature of observed change as well as
future change.
Leveraging the adjacent possibles opened up through the process of unpacking the four
strategic levels for long-term governance, we also contextualised our framework within the
broader spaces of (un)governability to suggest that our framework sketched out the Governance
Goldilocks Zone within which the conditions are conducive to permitting us to still able to ‘do
governance’ in the first place. Looking beyond the boundaries of our framework suggests
directions for further research to explore and identfy the underlying presumptions that support
the very prospect for our framework to come into play, and to the underexplored factors at play
that enable us to project governance into the long-term.
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