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 From Rule of Law to Legal Singularity  

    SIMON   DEAKIN     AND     CHRISTOPHER   MARKOU   *    

  Mathematics may be defi ned as the subject in which we never know what we are talking 
about, nor whether what we are saying is true. 

  Bertrand Russell  
  Recent Work on the Principles of Mathematics  (1901) 

 In and of itself nothing really matters. What matters is that nothing is ever  ‘ in and of itself  ’ . 
  Chuck Klosterman  

  Sex, Drugs, and Cocoa Puff s  (2003)  

   I. Th e Dawn of the All New Everything  

 Before most had a clue what the Fourth Industrial Revolution entailed, 1  the 2019 World 
Economic Forum meeting in Davos heralded the dawn of  ‘ Society 5.0 ’  in Japan. 2  Its 
goal: creating a  ‘ human-centered society that balances economic advancement with the 
resolution of social problems by a system that highly integrates cyberspace and physical 
space ’ . 3  Using Artifi cial Intelligence (AI) and various digital technologies,  ‘ Society 5.0 ’  
proposes to liberate people from: 

   …  everyday cumbersome work and tasks that they are not particularly good at, and through 
the creation of new value, enable the provision of only those products and services that are 
needed to the people that need them at the time they are needed, thereby optimizing the 
entire social and organizational system.  
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 Th e Japanese government accepts that realising this vision  ‘ will not be without its diffi  -
culties ’  but the plan makes clear its intention  ‘ to face them head-on with the aim of 
being the fi rst in the world as a country facing challenging issues to present a model 
future society ’ . 

 Although Society 5.0 enjoys support from beyond Japan, 4  it bears a familiarly 
Japanese optimism about the possibilities of technological progress. 5  Yet Japan is not 
alone in seeing how the technologies of the Fourth Industrial Revolution could enable 
new systems of governance and  ‘ algorithmic regulation ’ . 6  And this is particularly the 
case with regard to a specifi c type of computation, a family of statistical techniques 
known as Machine Learning (ML), 7  that is central to engineering futures of vast tech-
nological possibility that Society 5.0 exemplifi es. 

 Generally, ML  ‘ involves developing algorithms through statistical analysis of large 
datasets of historical examples ’ . 8  Th e iterative adjustment of mathematical parameters 
and retention of data enable an algorithm to automatically update (or  ‘ learn ’ ) through 
repeated exposure to data and to optimise performance at a task. Initially, the techniques 
were applied to the identifi cation of material objects, as in the case of facial recognition. 
Successive breakthroughs and performance leaps in ML, and the related techniques of 
Deep Learning (DL), 9  have encouraged belief in AI as a universal solvent for complex 
socio-technical problems. Tantalising increases of speed and effi  ciency in decision-
making, and reductions in cost and bureaucratic bloat, makes the public-sector fertile 
ground for a number of AI-leveraging  ‘ Techs ’ . Th ese include LegalTech, 10  GovTech, 11  
and RegTech 12  (short for Legal, Government and Regulatory technology respectively) 
which involve the development of  ‘ smart ’  soft ware applications for deployment in legal, 
political, and human decision-making contexts. 

 Th e Society 5.0 plan is not, however, an ex nihilo creation of the Japanese govern-
ment. Rather, it articulates an emerging orthodoxy  –  one the  ‘ Techs ’  are now capitalising 
on  –  that the core social systems of law, politics and the economy must adapt or die in the 
face of new modes of  ‘ essentially digital governance ’ . Th is is oft en idealised as leading to 
a  ‘ hypothetical new state ’  with  ‘ a small intelligent core, informed by big data  …  leading 
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government (at last) to a truly post ‐ bureaucratic  “ Information State ”  ’ . 13  Some, such as 
Tim O ’ Reilly, argue that the  ‘ old ’  state model is essentially a  ‘ vending machine ’  where 
money goes in (tax) and public goods and services come out (roads, police, hospitals, 
schools). 14  It is time, he and others suggest, to  ‘ rethink government with AI ’  15  now 
that technological change has  ‘ fl attened ’  16  the world, eroded state power, and provided 
models for uncoupling citizenship from territory. 17  Only by seeing government as a 
 ‘ platform ’  will it be possible to harness critical network externalities and ensure what 
Jonathan Zittrain calls  ‘ generativity ’   –  the uncanny ability of open-ended platforms like 
Facebook or YouTube to create possibilities beyond those envisioned by their creators. 18  
For O ’ Reilly, Big Tech  ‘ succeeded by changing all the rules, not by playing within the 
existing system ’ . 19  Governments around the world, he suggests, must now follow their 
lead. Evidence from Japan, Singapore, Estonia and elsewhere, indicates that many are. 20  

 A shift  towards increasingly  ‘ smart ’  and data-driven government is now underway 
and shows no sign of abating. 21  But the intoxicating  ‘ new government smell ’  and techno-
utopian visions of programmes such as Society 5.0 should not distract from critical 
questions about what exactly  ‘ techno-regulation ’  means for human rights, dignity and 
the role of human decision-makers in elaborate socio-technical systems that promise 
to more or less run themselves. 22  Frank Pasquale observes that societal  ‘ authority is 
increasingly expressed algorithmically ’ , 23  while John Danaher warns against the  ‘ threat 
of algocracy ’   –  arguing it is  ‘ diffi  cult to accommodate the threat of algocracy, i.e. to fi nd 
some way for humans to  “ stay on the loop ”  and meaningfully participate in the decision-
making process, whilst retaining the benefi ts of the algocratic systems ’ . 24  Both are key 
observations for Society 5.0 where  ‘ people, things, and systems  …  [are] all connected 
in cyberspace and optimal results obtained by AI exceeding the capabilities of humans 
[are] fed back to physical space ’ . However, the idea of AI  ‘ exceeding ’  human capabilities 
is where Society 5.0 ’ s vision comes into sharper focus. Looking past the aspirational 
rhetoric of a  ‘ human-centred society ’  it is ultimately a future where Artifi cial General 
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Intelligence (AGI) is no longer hypothetical. Th e AGI hypothesis is that a machine can 
be designed to perform any  ‘ general intelligent action ’  25  that a human is capable of  –  an 
idea with longstanding institutional support in Japan. 26  But the invocation of AGI is 
what makes  ‘ Society 5.0 ’  hard to reconcile with what exactly it portends for the central-
ity and need of human decision-makers. 27   

   II. From Rule of Law to Legal Singularity  

 While Society 5.0 perhaps exemplifi es what Evgeny Morozov terms the folly of  ‘ solution-
ism ’ , it is not a uniquely Japanese phenomenon. 28  Indeed, such techno-solutionism has 
long been part of the  ‘ dotcom neoliberalism ’  Richard Barbrook and Andy Cameron call 
 ‘ Th e Californian Ideology ’ . 29  Th is ideology has, however, now crept into the rhetoric of 
LegalTech developers who have the data-intensive  –  and thus target-rich  –  environment 
of law in their sights. Buoyed by investment, promises of more effi  cient and cheaper 
everything, and claims of superior decision-making capabilities over human lawyers 
and judges, LegalTech is now being deputised to usher in a new era of  ‘ smart ’  law built 
on AI and Big Data. 30  For some, such as physicist Max Tegmark, the use-case is clear: 

  Since the legal process can be abstractly viewed as computation, inputting information about 
evidence and laws and outputting a decision, some scholars dream of fully automating it with 
robojudges: AI systems that tirelessly apply the same high legal standards to every judgment 
without succumbing to human errors such as bias, fatigue or lack of the latest knowledge. 31   

 Others, such as Judge Richard Posner, are cautious but no less sympathetic to the idea: 

  Th e judicial mentality would be of little interest if judges did nothing more than apply clear 
rules of law created by legislators, administrative agencies, the framers of constitutions, and 
other extrajudicial sources (including commercial custom) to facts that judges and juries 
determined without bias or preconceptions. Judges would be well on the road to being super-
seded by digitized artifi cial intelligence programs  …  I do not know why originalists and other 
legalists are not AI enthusiasts. 32   

 Legal scholar Eugene Volokh even proposes a legal Turing test to determine whether an 
 ‘ AI judge ’  outputs valid legal decisions. For Volokh, the persuasiveness of the output is 
what matters: 

  If an entity performs medical diagnoses reliably enough, it ’ s intelligent enough to be a good 
diagnostician, whether it is a human being or a computer. We might call it  ‘ intelligent, ’  or we 
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might not. But, one way or the other, we should use it. Likewise, if an entity writes judicial 
opinions well enough  …  it ’ s intelligent enough to be a good AI judge  …  If a system reliably 
yields opinions that we view as sound, we should accept it, without insisting on some prede-
termined structure for how the opinions are produced. 33   

 Th e import of these views is that human judges are not just replaceable with AI, but 
that  ‘ AI Judges ’  should be preferred on the assumption that they will not inherit the 
biases and limitations of human decision-making. 34  Nonetheless, other scholars, such 
Giovanni Sartor and Karl Branting, remain sceptical: 

  No simple rule-chaining or pattern matching algorithm can accurately model judicial 
decision-making because the judiciary has the task of producing reasonable and acceptable 
solutions in exactly those cases in which the facts, the rules, or how they fi t together are 
controversial. 35   

 Th e boldest vision, however, comes from legal scholar and LegalTech entrepreneur Ben 
Alarie: 

  Despite general uncertainty about the specifi cs of the path ahead for the law and legal insti-
tutions and what might be required of our machines to make important contributions to 
the law, over the course of this century we can be confi dent that technological development 
will lead to (1) a signifi cantly greater quantifi cation of observable phenomena in the world 
( ‘ more data ‘ ); and (2) more accurate pattern recognition using new technologies and methods 
( ‘ better inference ‘ ). In this contribution, I argue that the naysayers will continue to be correct 
until they are, inevitably, demonstrated empirically to be incorrect. Th e culmination of these 
trends will be what I shall term the  ‘ legal singularity ’ . 36   

 Although AGI is not seen as a necessary condition, Alarie ’ s legal singularity is described 
as a point where AI has ushered in a legal system  ‘ beyond the complete understanding 
of any person. ’  37  Seemingly a response to the incompleteness and contingency of the 
law, the legal singularity is implicitly a proposal for eliminating juridical reasoning as 
a basis for dispute resolution and normative decision-making. While nothing is said 
about the role of law in Society 5.0, much less human lawyers and judges, Alarie ’ s legal 
singularity can be considered a credible interpolation. 

 Even if the mathematical or symbolic logic used in AI research could, at least in 
theory, replicate the structure of juridical reasoning, this would not necessarily account 
for the political, economic, and socio-cultural factors that infl uence legal discourse 
and the evolution of the legal system. 38  J ü rgen Habermas argues that these factors are 
important because: 

  Th e positivist thesis of unifi ed science, which assimilates all the sciences to a natural-
scientifi c model, fails because of the intimate relationship between the social sciences and 
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history, and the fact that they are based on a situation-specifi c understanding of meaning 
that can be explicated only hermeneutically  …  access to a symbolically prestructured reality 
cannot be gained by observation alone. 39   

 But if mathematical logic cannot capture the  ‘ situation-specifi c understanding ’  of legal 
reasoning and the complexity of the social world it exists in  –  at least to any extent 
congruent with how natural language categories cognise social referents and character 
of meaning  –  the hypothetical totalisation of  ‘ AI judges ’  implied by the legal singularity 
would instantiate a particular view of law: one in which legal judgments are essentially 
deterministic or probabilistic outputs, produced on the basis of static or unambigu-
ous legal rules, in a societal vacuum. Th is would deny, or see as irrelevant, competing 
conceptions of law, in particular the idea that law is a social institution, involving 
socially constructed activities, relationships, and norms not easily translated into 
numerical functions. 40  It would also turn a blind eye to the reality that legal decision 
making involves an exercise of power which is both material and, in Pierre Bourdieu ’ s 
sense,  ‘ symbolic ’ . 41  Th e recursive exercise of this power is only legitimate if the process 
through which each exercise of it adheres to prevailing procedural expectations that are 
highly contingent and socially constructed. 

 As HLA Hart observed, it is critical to  ‘ preserve the sense that the certifi cation of 
something as legally valid is not conclusive of the question of obedience, and that, 
however great the aura of majesty or authority which the offi  cial system may have, its 
demands must in the end be submitted to a moral scrutiny ’ . 42  In short, the legal system 
as a totality, and its outputs, including legal judgments, should be subject to checks and 
balances, or  ‘ feedback ’  to use an algorithmic term, to determine the  ‘ legal validity ’  of 
its internal operations and the process of outputting and enforcing them with a society. 
Th us one particular danger of  ‘ AI judges ’  is that moral scrutiny would not be a meaning-
ful prophylactic again challenging abuses of power. 

 Th is is particularly the case with so-called  ‘ black box ’  algorithms which are inscrutable at 
a technical level, or where trade secret-protections prevent diagnostic scrutiny. 43  However, 
at another level of abstraction, objections to ADM and  ‘ AI Judges ’  before they have been 
adopted and normalised are also a way of subjecting the legal system to the moral scrutiny 
Hart though to be critical. While this perspective does not deny that legal decision-making 
is some sense structurally algorithmic in nature  –  insofar as it involves following defi ned 
steps to reach a particular output, it is wrong, as Mireille Hildebrandt observes: 

   …  to mistake the mathematical simulation of legal judgment for legal judgment itself. 
Whereas machines may become very good in such simulation, judgment itself is predicated 
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on the contestability of any specifi c interpretation of legal certainty in the light of the integrity 
of the legal system  –  which goes way beyond a quasi-mathematical consistency. 44   

 Neglecting the oft en subtle ways in which power and legitimacy are transferred and 
social order maintained within and across generations risks undermining one the 
principal institutions of a liberal-democratic order through the  ‘ black boxing ’  of the 
legal system. As such the idea of  ‘ AI judges ’  must be treated with utmost caution and 
scepticism, particularly if their outputs continue to defy both moral and technical 
scrutiny. 45   

   III. Th e Origins of Digital Computation  

 Mathematical and statistical calculation have long been recognised as the best methods 
for inferring from the present what might happen in the future. 46  While AI and vari-
ous statistical techniques are making prediction, to some degree at least, increasingly 
feasible, the notion of making law more predictable is intertwined with the development 
of computers more generally. But what are the basic properties of this computational 
universe created by digital computers ?  

 At its most fundamental the computational universe is composed of bits, the basic 
unit of information theory and digital communications. Th e word  ‘ bit ’   –  a contraction 
of  ‘ binary digit ’   –  was coined by the American mathematician John Tukey. 47  Whether it 
is a universe of fi ve kilobytes or zettabytes, there are only two types of bits that make a 
diff erence in it: diff erences in space and diff erences in time. A digital computer selects 
between these two forms of information by parsing their structure and sequence 
according to hard-coded rules. Bits that are embodied as structure vary in space, but do 
not vary over time, are the basis of computational memory. Whereas bits embodied in 
sequence, which vary over time and remain invariant over space, are the basis of what 
we call computer code. 

 Th e identifi cation of a fundamental unit of communication, represented by a single 
distinction between binary alternatives (0/1, off /on) was the central idea of informa-
tion theorist Claude Shannon ’ s then-secret ‘Mathematical Th eory of Cryptography’ 
in 1945, 48  which he expanded into the seminal ‘Mathematical Th eory of Communication’ 
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in 1948. 49  Th e cybernetician Gregory Bateson would subsequently reformulate 
Shannon ’ s theory into the open-ended phrase  ‘ any diff erence that makes a diff erence ’ . 50  
Within the digital universe of computation, however, the only diff erence that matters is 
that between zero and one. 

 Th e idea that two symbols were enough to encode all communications was not a 
new one. Rather, it was established by Francis Bacon (1561 – 1626). In his 1623 tract 
 De Augmentis Scientarium , Bacon reasoned: 

  Th e transposition of two Letters by fi ve placeings will be suffi  cient for 32 Diff erences [and] 
by this Art a way is opened, whereby a man may expresse and signifi e the intentions of his 
minde, at any distance of place, by objects  …  capable of a twofold diff erence only. [sic]  

 He went on to provide examples of how this binary coding could be conveyed at the 
speed of paper, the speed of sound, or the speed of light. 51  Bacon ’ s insight, that zero 
and one were suffi  cient for arithmetic, would be expanded upon by Th omas Hobbes 
(1588 – 1679), most notably in his De Corpore (1655) and Computation (or  ‘ Logique’) in 
1656. It is in this earlier work that Hobbes fi rst explains his idea that human reasoning 
is a form of computation.  ‘ By reasoning ’  he states,  ‘ I understand computation ’ : 

  And to compute is to collect the sum of many things added together at the same time, or to 
know the remainder when one thing has been taken from another. To reason therefore is the 
same as to add or to subtract. 52   

 In the next section, Hobbes off ers some examples of how addition works in human 
reasoning, concluding that adding ideas together allows for the formulation of more 
complex ones. Accordingly, in Hobbes ’  view, it is  ‘ from the conceptions of a quadrilat-
eral fi gure, an equilateral fi gure, and a rectangular fi gure the conception of a square is 
composed ’ . 53  Th ough he concedes this accounts for only a fraction of human reasoning, 
he goes on to describe propositions and syllogisms in terms of addition: 

  A syllogism is nothing other than a collection of a sum which is made from two propositions 
(through a common term which is called a middle term) conjoined to one another; and thus 
a syllogism is an addition of three names, just as a proposition is of two. 54   

 In this way, Hobbes can be seen as one of the progenitors of the Computational Th eory 
of Mind (CTM). Th e central idea of CTM is that the human mind is a form of computer. 
As Fodor puts it:  ‘ the immediately implementing mechanisms for intentional laws are 
computational  …  [Computations] viewed in intension, are mappings from symbols 
under syntactic description to symbols under syntactic description ’ . 55  While there is 
a degree of concordance between Hobbes ’  work and subsequent theories of mind, the 
claim that Hobbes was  ‘ prophetically launching Artifi cial Intelligence ’  seems a stretch. 56   
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   IV. Th e Leibniz Dream and Mathematisation of Law  

 It is much less a stretch, however, to attribute the conceptual organs of Artifi cial 
Intelligence to German polymath Gottfried Wilhelm Leibniz (1646 – 1716). Nonetheless, 
Hobbes ’  infl uence of Leibniz ’ s thinking is made clear by Leibniz himself: 

  Th omas Hobbes, everywhere a profound examiner of principles, rightly stated that every-
thing done by our mind is a computation, by which is to be understood either the addition of 
a sum or the subtraction of a diff erence  …  So just as there are two primary signs of algebra 
and analytics,  +  and  − , in the same way there are as it were two copulas,  ‘ is ’  and  ‘ is not ’ . 57   

 Following Hobbes, and in advance of German mathematician David Hilbert, 58  Leibniz 
believed that it was possible to develop a consistent system of logic, language, and 
mathematics using an alphabet of unambiguous symbols that could be manipulated 
according to mechanical rules. In a 1675 letter to the secretary of the Royal Society 
and his middle-man for correspondence with Isaac Newton, Leibniz wrote that  ‘ the 
time will come, and come soon, in which we shall have a knowledge of God and mind 
that is not less certain than that of fi gures and numbers, and in which the invention of 
machines will be no more diffi  cult than the construction of problems in geometry ’ . 59  
Foreshadowing what we now refer to as soft ware, Leibniz saw a bi-directional connec-
tion between logic and mechanism. In a letter sent to Dutch mathematician Christiaan 
Huygens in 1679, Leibniz appended the observation that  ‘ one could carry out the 
description of a machine, no matter how complicated, in characters which would be 
merely the letters of the alphabet, and so provide the mind with a method of knowing 
the machine and all its parts ’ . 60  

 Dissatisfi ed with the laborious arithmetic enabled by the common decimal system, 
Leibniz declared  ‘ [i]t is unworthy of excellent men to lose hours like slaves in the labour 
of calculation which could safely be relegated to anyone else if machines were used ’ . 61  
To alleviate the burden, Leibniz proposed to  ‘ develop a generalized symbolic language, 
and an algebra to go with it, so that the truth of any proposition in any fi eld of human 
inquiry could be determined by simple calculation ’ . 62  In his Art of Discovery (1685) he 
thus asserted: 

  Th e only way to rectify our reasonings is to make them as tangible as those of the Mathemati-
cians, so that we can fi nd our error at a glance, and when there are disputes among persons, 
we can simply say: Let us calculate, without further ado, to see who is right. 63   



10 Simon Deakin and Christopher Markou

  64          GW   Leibniz   ,  ‘  On the General Characteristic  ’   in     LE   Loemker    (ed),   GW Leibniz:     Philosophical Papers and 
Letters   ( Kluwer ,  1989 )  224   .   
  65          GW   Leibniz   ,  ‘  ca. 1679  ’   in     LE   Loemker    (ed),   GW Leibniz:     Philosophical Papers and Letters   
( Kluwer ,  1989 )  344   .   
  66    G Leibniz,  ‘ Explanation of Binary Arithmetic ’ ,   www.leibniz-translations.com/binary.htm  .  
  67          T   Th o   ,  ‘  What is Leibniz ’ s Ontology ?  Rethinking the Role of Hylomorphism in Leibniz ’ s Metaphysical 
Development  ’  ( 2015 )  4 ( 1 )     Journal of Early Modern Studies    79    ;       J   Whipple   ,  ‘  Leibniz on Fundamental Ontology: 
Idealism and Pedagogical Exoteric Writing  ’  ( 2017 )  4 ( 11 )     Ergo    311   .   
  68          ES   Nelson   ,  ‘  The  Yijing  and Philosophy: From Leibniz to Derrida  ’  ( 2011 )  38 ( 3 )     Journal of Chinese 
Philosophy    377   .   
  69          C-Y   Cheng   ,  ‘  Th e Yi-Jing and Yin-Yang Way of Th inking  ’   in     B   Mou    (ed),   Th e Routledge History of Chinese 
Philosophy   ( Routledge ,  2008 )  .   
  70         RJ   Smith   ,   Fortune-Tellers and Philosophers:     Divination in Traditional Chinese Society   ( Westview Press , 
 1991 )  205  .   
  71         G   Boole   ,   Th e Mathematical Analysis of Logic   ( MacMillan, Barclay,  &  MacMillan ,  1847 ) .   
  72         J   Teixeira   ,  ‘  Computational Complexity and Philosophical Dualism  ’  ( 1998 ),   www.bu.edu/wcp/Papers/
Cogn/CognTeix.htm    ;       D   King   ,  ‘  Cartesian Dualism, and the Universe as Turing Machine  ’  ( 2003 )  47 ( 2 )     Philoso-
phy Today    379   .   

 Using his logical calculus, Leibniz embarked on a major project to develop his vision 
of a  ‘ universal symbolistic in which all truths of reason would be reduced to a kind of 
calculus ’ . Central to his project was the idea that:  ‘ a kind of alphabet of human thoughts 
can be worked out and that everything can be discovered and judged by a comparison 
of the letters of this alphabet and an analysis of the words made from them ’ . 64  Leibniz 
worked out a system of universal coding in which primary concepts could be represented 
by prime numbers, thus providing a comprehensive framework for mapping numbers 
to ideas. Having done the groundwork himself, Leibniz thought a complete networking 
of numbers to ideas was not only feasible, but that  ‘ a few selected men could fi nish the 
matter in fi ve years  …  It would take them only two, however, to work out, by an infallible 
calculus, the doctrines most useful for life, that is, those of morality and metaphysics ’ . 
Th is was so that:  ‘ the human race will have a new kind of instrument which will increase 
the power of the mind much more than optical lenses strengthen the eyes and which will 
be as far superior to microscope or telescopes as reason is superior to sight ’ . 65  

 Although Leibniz believed binary coding to be the basis for a universal language, 66  
he credited its creation to the Chinese. Specifi cally, it was in the hexagrams of the 
Yi-Jing  –  an ancient Chinese book of philosophy compiled in the latter part of the ninth 
century BCE  –  that Leibniz saw elements of  ‘ a Binary Arithmetic  …  which I have redis-
covered some thousands of years later ’ . Although Leibniz ’ s ontology diff ered between 
writings, 67  some suggest his Dream was premised on a misunderstanding of the Yi-Jing ’ s 
ontological reality. 68  In short, the Yi-jing treats reality as not entirely real, but more akin 
to a dream or illusion. 69  Th e  ‘ dream ’  of reality humans experience is said to emerge from 
the binary oppositions of Yin and Yang as they play out in their infi nite combinations. 
Smith notes that  ‘ [t]he binary structure of the  Yijing  entranced and inspired Leibniz 
[although] the number symbolism of the  Yijing  remained numerological and  …  never 
truly mathematical ’ . 70  As a consequence, Leibniz ’ s system integrated a dualist view of 
reality in which everything could be represented and understood with 1s and 0s, or: Yin 
and Yang. While binary code was later refi ned by English mathematician George Boole, 
from whom  ‘ Boolean logic ’  derives, 71  modern computation inherited Leibniz ’ s dualist 
ontology. 72  
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 Leibniz ’ s surviving notes show his iterative development of simple algorithms for 
selecting between decimal and binary notation, as well as those for performing basic 
arithmetic function using strings of 1s and 0s.  ‘ In binary arithmetic ’  he observed,  ‘ there 
are only two signs, 0 and 1, with which we can write all numbers ’ . 73  With this system and 
a mechanical calculating machine he termed the  ‘ Stepped Reckoner ’ , Leibniz became 
convinced that formalising human thought with logico-mathematical calculations was 
not only possible, but would introduce mathematical rigour and precision into all the 
human sciences. Th is idea, commonly referred to as the Leibniz Dream (characteristica 
universalis), was an important precursor to the development of computer science and 
foreshadowed subsequent research into cognitive enhancement and extension. 74  

 But his misunderstanding also infl uenced Leibniz ’ s thinking about something 
of particular interest to him: law. 75  For Leibniz, law exemplifi ed how society should 
resolve  ‘ the most serious deliberations on life and health, on the state, on war and 
peace, on the moderation of conscience, [and] on care of eternity ’ . 76  He praised law 
as the most advanced instrument of human rationality, particularly in the  ‘ balance ’  of 
reasons or  ‘ logometric scales ’  judges used to evaluate the relative weight of  ‘ arguments 
of discussants, opinions of authors, [and] voices of advisors ’ . 77  For law to be as precise 
as mathematics, a just legal rule was one that merged abstract legal axioms, such as the 
principle that harm should not be done to others, with empirical insights from the natu-
ral sciences. In his  Doctrina Conditionum  (1669) he tested this hypothesis with Roman 
law. 78  While his ambitions were certainly grand, Leibniz did not look to impose a mono-
lithic  ‘ scientifi c model ’  on law. Rather, he believed that the axiomatic method would 
help make it more precise, and ideally, predictable. 

 It was in 1679, however, that these ideas began to coalesce in Leibniz ’ s imagina-
tion into what we might now call a digital computer in which binary numbers could 
be represented by marbles and governed by mechanical gates.  ‘ Th is [binary] calculus ’  
Leibniz wrote: 

   …  could be implemented by a machine (without wheels) in the following manner, easily to be 
sure and without eff ort. A container shall be provided with holes in such a way that they can 
be opened and closed. Th ey are to be open at those places that correspond to a 1 and remain 
closed at those that correspond to a 0. Th rough the opened gates small cubes or marbles are 
to fall into tracks, through the others nothing. It [the gate array] is to be shift ed from column 
to column as required. 79   
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 While he did not term it as such, Leibniz had basically invented the shift  register some 
270 years before it was implemented in the Colossus Mark 2  –  a British code breaking 
computer developed in 1944  –  and used by the Allies in the Normandy invasions. 80  In 
the shift  registers at the heart of all modern computers, voltage gradients and electron 
pulses have replaced the marbles and gravity of his original plans, but for all practical 
purposes modern computers still function largely identically to how Leibniz envisioned 
them in 1679.  

   V.  Calculemus!  Leibniz ’ s Infl uence on Law  

 Posthumous English translations of Leibniz ’ s work brought it to the attention of the 
English-speaking world. It particularly appealed to legal scholars, such as the formalist 
Christopher Columbus Langdell, who presented an axiomatic conception of law in his 
 Cases on Contracts  (1871). 81  Echoing many of Leibniz ’ s claims, Langdell argued that 
 ‘ Law, considered as a science, consisted of certain principles or doctrines. To have such 
mastery of these as to be able to apply them with constant facility and certainty to the 
ever-tangled skein of human aff airs, is what constitutes a true lawyer  …  ’ . 82  Th ey diff ered, 
however, on the source of legal axioms. Whereas Leibniz considered a combination 
of existing domestic and natural law as their source, Langdell believed that legal 
axioms  –  or to use his term:  ‘ principles ’   –  were empirically derived as they were in the 
natural sciences. According to Langdell the data for an empirical  ‘ legal science ’  was 
contained in the cases decided and reported by courts. 83  Th is case  ‘ data ’ , he believed, 
would allow for predicting the outcomes of contract disputes  –  his primary focus. 84  

 Despite vehement disagreement with both Leibniz and Langdell, American jurist 
Oliver Wendell Holmes was an avid admirer of the German polymath. As a lecturer 
at Harvard Law School, where Langdell was contemporaneously dean, Holmes 
spent his early career rejecting Leibnizian-Langdellian axiomatics, and instigating a 
turn in jurisprudence wary of any formalism or  ‘ logic ’  in law. In  Th e Common Law  
(1881) Holmes famously proclaimed that  ‘ Th e life of the law has not been logic: it 
has been experience. ’  85  In his subsequent article  ‘ Th e Path of the Law ’  (1897), shrewdly 
published just aft er Langdell resigned his deanship, Holmes denounced legal 
axiomatics as  ‘ a fallacy which I think it important to expose ’ . 86  

 It was in this later article that Holmes articulated his  ‘ Prediction Th eory of Law ’  87  
central to which was the rhetorical  ‘ bad man ’ , a person devoid of ethics or loft y notions 
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about the jurisprudential role of courts and concerned only with avoiding payment 
of damages and staying out of jail. Holmes ’  enduring contribution to jurisprudence 
was rejecting the deterministic and nonpolitical conceptions of law advanced by legal 
formalists like Langdell who regarded law a consistent set of rules and norms from which 
a  ‘ right ’  answer could always be derived. As Scott Brewer observes,  ‘  …  the  theorist who 
aspires to high-density axiomatization, as did Leibniz and Langdell, would seem to have 
to try and steer between the Scylla of generating axioms that are so open-textured and 
oft en so vague that one could never settle on the fi nal set of axioms, but would forever 
have to be revising them ’ . 88  

 Holmes ’  rejection of formalism provided the ideological foundation for the 
American Legal Realism school ’ s critique of legal axiomatics. 89  Roscoe Pound, for 
instance, derided  ‘ mechanical jurisprudence ’  90  as the lazy practice of judges to formu-
laically apply precedents to cases with reckless disregard for consequences. For Pound, 
the logic of precedents could not solve jurisprudential problems; he warned that axio-
matics risked ossifying socially constructed and politically infl uenced legal concepts 
into self-evident truths. It was precisely the desire to avoid such ossifi cation  –  and not 
let the  ‘ bad man ’  win  –  that led Holmes and the realists to conceive law as inherently 
indeterminate and defying understanding as a coherent or complete system of rules 
and principles from which there was always a  ‘ right ’  answer. 91  In  ‘ Logical Method and 
Law ’  (1924), John Dewey expanded Holmes ’  argument that  ‘ general propositions do not 
decide concrete cases ’   –  a position known as  ‘ rule skepticism ’ . For Dewey, no legal argu-
ment could be validly represented as a deductive inference, and law never accurately 
represented with deductive axiomatic systems, arguing: 

  Th ere is of course every reason why rules of law should be as regular and as defi nite as possible. 
But the amount and kind of antecedent assurance which is actually attainable is a matter of 
fact, not of form. It is large wherever social conditions are pretty uniform, and when industry, 
commerce, transportation, etc., move in the channels of old customs. It is much less wherever 
invention is active and when new devices in business and communication bring about new 
forms of human relationship. 92   

 Generally, the realists regarded judicial opinions and judges with scepticism and conde-
scension. Because written rules (statutes, cases) did not determine what the law was, 
the purpose of juridical reasoning was not explaining how the court arrived at a deci-
sion and providing guidance to judges and litigants encountering similar situations in 
the future. Th e real purpose was to  ‘ rationalise ’  and  ‘ legitimise ’  decisions and conceal 
from the public and other judges the real, and oft en unsavoury, justifi cations. As such, 
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no deductive axiomatic method could account for these infl uences, and the gradual 
incorporation of social-scientifi c insights into legal scholarship helped substantiate the 
realists ’  scepticism.  

   VI.  Characteristica Universalis Lex   

 But this was far from the last word on the idea of law as axiom. In the twentieth century 
the Leibniz Dream would inspire Alfred Tarski 93  and others, such as AI pioneer John 
McCarthy, to investigate whether the axiomatic method could be applied beyond math-
ematics. Th roughout the 1950s McCarthy developed a methodology within the then 
emerging fi eld of Artifi cial Intelligence (AI) known as the logic-based approach. 94  
McCarthy ’ s idea was to have a computer program capture and store large amounts of 
 ‘ human knowledge ’  about a specifi c domain (such as law or medicine) and use mathe-
matical logic to represent it and logical inference to determine the  ‘ best ’  actions to achieve 
a desired  ‘ output ’  from a knowledge-base. 95  Since McCarthy formalised the logic-based 
approach, AI research has remained oriented by the long term goal of AGI or  ‘ Strong 
AI ’ . 96  In contrast,  ‘ Weak AI ’  involves machines performing specifi c problem-solving or 
 ‘ reasoning ’  tasks in  ‘ narrow ’  domains not requiring wider facets of human intelligence. 

 An initially promising application of logical-AI was the so-called legal expert 
systems (LES) movement which was at its height in the 1970s and 1980s. Because simi-
lar expert systems worked in more  ‘ complicated ’  domains like medicine, it was widely 
assumed that they would work in the comparatively  ‘ easy ’  domain of law. 97  A simple idea 
underpinned LES:  ‘  …  that one can take rules of law, mould them into a computer-based 
formal system, and advice will come out the other end ’ . 98  For instance, the computer 
scientist L Th orne McCarty confi dently proclaimed: 

  [Law] seems to be an ideal candidate for an artifi cial intelligence approach: the  ‘ facts ’  would 
be represented in a lower level semantic network, perhaps; the  ‘ law ’  would be represented in 
a higher level semantic description; and the process of legal analysis would be represented in 
a pattern-matching routine. 99   

 According to enthusiastic developers at the time, all that was needed to build a useful 
LES was a way to: (1) translate legislation or  ‘ rules ’  into a machine readable format; 
(2) write soft ware that could interpret them, and; (3) gather some legal experts to 
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explicate the legal rules so they could then be imputed by a computer programmer. LES 
developers thus understood their task as formalising what Hart had termed the  ‘ open 
texture ’  100  of legal rules into mathematical conditionals upon which, as Leibniz aspired 
to centuries earlier, there could be no disagreement. 101  By attempting this, they sought 
to reanimate the Leibniz Dream using computation to achieve the  ‘ mechanical jurispru-
dence ’  Pound and the legal realists bemoaned as radically simplifying the complex and 
indeterminate nature of law and legal reasoning. 

 Despite some middling successes, LES proved both overly ambitious and myopic in 
the attempt to take Occam ’ s Razor to jurisprudence and the sociological context of law 
to extract a purifi ed mathematical  ‘ essence ’ . While the reasons for its failure were several 
and complex, the collapse of the LES project was primarily due to technical limitations 
and a gross underestimation of the complexity in applying axiomatic methods to law. 102  
However, the seeds of failure were the a priori denial of law ’ s social context, purpose, 
and anthropological role being relevant to its interpretation. Although LES operated in 
the  ‘ narrow ’  domain of law, the nature of legal reasoning, deduction and inference made 
it clear that they would require wider facets of human intelligence. Because humans 
learn to perform tasks in ways that allow acquired knowledge to become both tacit and 
implicit, 103  LES engineers could not use axiomatics to extract and represent legal knowl-
edge and intuition in a workable way. 104  

 By the end of the twentieth century, a shift  away from the logic-AI approach to the 
use of connectionist models changed things again. 105  Th eir success in real-world tasks, 
such as the defeat of chess grandmaster Gary Kasparov by IBM ’ s Deep Blue, renewed 
interest in AGI research. 106  In the early twenty-fi rst century the sensationalised victories 
of IBM ’ s Watson at Jeopardy and DeepMind ’ s AlphaGo at the board game Go seemed 
to make the goal of  ‘ solving intelligence ’  both technically feasible and commercially 
viable. 107  Unlike the logical-AI approach, these newer systems, inspired by neurosci-
entifi c models of the brain, did not try to exhaustively formalise human expertise and 
knowledge to generate axioms. Instead, using both ML and DL techniques, they used 
vast numbers of historical examples (training data) that allowed them to iteratively 
update their mathematical parameters and optimise performance at directed tasks. 
While their results have been undoubtedly impressive, David Spiegelhalter reminds us: 

   …  that these are technological systems that use past data to answer immediate questions, 
rather than scientifi c systems that seek to understand how the world works: they are to be 
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judged solely on how well they carry out the limited task at hand, and, although, the form of 
the learned algorithms may provide some insights, they are not expected to have imagination 
or have super-human skills in everyday life. 108   

 Even with this caveat, we can safely predict that interest in the application of ML to law 
will continue to grow. Th is is not just because it is a new, if still largely untried, tech-
nology. As our brief historical review has shown, the idea of a functionally complete 
legal system, one capable of being described using the formal logic and axiomatic 
reasoning associated with mathematical models, is not new. Despite serial refutations 
and reversals, it has a deep hold on the legal imagination. Th us today ’ s law-AI debate, 
in common with earlier iterations between law and technology, poses in a new form a 
fundamental question about the nature of law as a mode of governance: is law comput-
able ?  Th is is the issue which, in varying ways, the contributions to this collection set 
out to address.  

   VII. Computationalism 
and the Mathematisation of Reality  

 With growing acceptance that biological and artifi cial intelligence diff er only in their 
substrates, 109  some suggest that AI and data science will someday enable system-level 
modelling of social reality and the complete prediction of human behaviours. 110  While 
this is the long term goal, the more immediate goal of using AI to replicate the cogni-
tive domain of lawyers and judges has spurred confi dence that a new generation of 
AI-leveraging LegalTech and ADM systems will succeed where their logic-based fore-
bears could not: replicating legal reasoning, deduction, and inference. With them comes 
a familiar refrain: LegalTech will improve access to justice, lower costs, and improve 
the effi  ciency of legal administration among many other practical benefi ts. 111  While 
the functional capabilities of this new generation have undoubtedly improved, the 
LegalTech enterprise still rests on the Leibnizian-Langdellian assumption that there is a 
purifi ed essence to law and legal reasoning there to be mathematised. Th is leads physi-
cist Max Tegmark to wonder: 

   …  why has our physical world revealed such extreme mathematical regularity that astron-
omy superhero Galileo Galilei proclaimed nature to be  ‘ a book written in the language of 
mathematics, ’  and Nobel laureate Eugene Wigner stressed the  ‘ unreasonable eff ectiveness of 
mathematics in the physical sciences ’  as a mystery demanding an explanation ?  112   
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 Ultimately it is belief in the  ‘ unreasonable eff ectiveness of mathematics ’  that drives 
much of the current AI enterprise, including its use in the legal realm. For instance, 
contract analytics is a popular focus for LegalTech applications, with a number of start-
ups competing to have their proprietary interpretations of contractual terms established 
as defi nitive referents. While the business use case is clear, among the many things it 
neglects is that widely framed general clauses such as  ‘ reasonableness ’  or  ‘ good faith ’  
operate symbiotically with lower-level concepts and, ultimately, with fact-specifi c 
instances of individual disputes. Th e application of a legal rule to a set of social facts 
is, in this sense, algorithmic, involving the addition of concepts to form more complex 
ones, but contingent upon interactions between concepts and rules expressed at 
diff erent levels of generality. A deterministic or  ‘ mechanical jurisprudence ’  approach 
ignoring the interaction between concepts at diff erent levels of generality accomplishes 
little more than ossifying legal concepts into self-evident computational  ‘ truths ’ . As a 
consequence, it advances a radically simplifi ed legal ontology which assumes that these 
concepts are stable referents part of tractable computational problems decidable by a 
Turing Machine. 113  Th us the implicit assumption underpinning the LegalTech enter-
prise is that  ‘ law ’  is ultimately Turing Complete, and that  ‘ legal problems ’  are ultimately 
decidable as  ‘ right ’  or  ‘ wrong ’   –  or  ‘ 1 ’  or  ‘ 0 ’ . 114  

 With seeming indiff erence to why LES failed in the fi rst place, LegalTech developers 
remain beholden to an axiomatic conception of law, but also an implicit understanding 
of reality known as pancomputationalism  –  the view that physical reality is describ-
able by information and that the universe is the deterministic or probabilistic output 
of a computer program or network of computational processes. 115  According to its 
most familiar formation in Tegmark ’ s mathematical universe hypothesis (MUH):  ‘ our 
physical world not only is described by mathematics, but  …  is mathematics, making us 
self-aware parts of a giant mathematical object  …  [and] forcing us to relinquish many 
of most deeply ingrained notions of reality ’ . 116  Observers, including humans, existing 
within this mathematical object are  ‘ self-aware structures ’  that  ‘ subjectively perceive 
themselves as existing in a physically  “ real ”  world ’ . 117  Because the MUH suggests 
that mathematical existence equals physical existence  –  and all structures that exist 
mathematically exist physically  –  reality is ultimately defi ned by computable func-
tions. By defi ning law, legal concepts, norms and the range of human and non-human 
behaviours they pertain to as ultimately  ‘ computable ’  functions, LegalTech applications 
and calls for  ‘ AI Judges ’  endorse a specifi c understanding about the nature of social real-
ity and information itself. On one hand, they endorse the dualism Leibniz derived from 
the Yi-jing expressed in binary code but also, on the other, the purely digital ontology 
posed by the MUH, where everything is computable, because everything is computation. 
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Th is is problematic, not only because of the unresolved theoretical and practical limits 
of computation 118   –  which raises the wider questions: what is computable ?  and is 
law computable ?   –  but because the binary nature of computation means that all legal 
problems must ultimately be decidable using binary logic. 

 While Tegmark ’ s hypothesis has attracted considerable attention within the AI 
community, the MUH remains fi ercely debated. 119  Gualtiero Piccini, for instance, notes 
the deeply contested nature of pancomputationalism:  ‘ some philosophers fi nd it obvi-
ously false, too silly to be worth refuting; [while] others fi nd it obviously true, too trivial 
to require a defense ’ . 120  Dan McQuillan, meanwhile, connects it to the wider claims of 
data science, which he describes as: 

   …  an echo of the neo-platonism that informed early modern science in the work of Coper-
nicus and Galileo. Th at is, it resonates with a belief in a hidden mathematical order that is 
ontologically superior to the one available to our everyday senses. 121   

 Despite robust critiques of the MUH’s  ‘ digital ontology ’  122  and broad support for an 
informational approach to structural realism whereby  ‘ knowledge of the world is knowl-
edge of its structures ’ , 123  current AI research is largely guided by pancomputationalist 
and materialist views of intelligence. 124  

 Seeing the potential of AI across a number of contexts, legal scholars have become 
somewhat enamoured with AGI. Most oft en, however, their enthusiasm about the 
boundless potential of AI runs the risk of presenting it as a  ‘ magic problem solver ’  for 
everyday legal issues (as in the case of corporate governance 125 ). Th is usually means 
neglecting the wider scope of the societal transformation posed by AGI, and assum-
ing that the legal system will remain more or less stable in a post-AGI paradigm. 
A diff erent account, can however be found in Ben Alarie ’ s prediction of a forthcoming 
 ‘ legal singularity ’ . 126  Derived from the technological singularity hypothesised by Ray 
Kurzweil, 127  Alarie ’ s  ‘ legal singularity ’  envisions a scenario where machines designing 
increasingly capable and powerful machines trigger an  ‘ intelligence explosion ’  and the 
creation of a  ‘ superintelligence ’  vastly exceeding human understanding and control. 128  
Once this point is reached,  ‘ disputes over the legal signifi cance of agreed facts will be 
rare. [Th ere] may be disputes over facts, but the [once] found, the facts will map on to 
clear legal consequences. Th e law will be functionally complete ’ . 129  



From Rule of Law to Legal Singularity 19

  130          J   Goodman-Delahunty   ,    PA   Granhag   ,    M   Hartwig    and    EF   Lotus   ,  ‘  Insightful or Wishful: Lawyer ’ s Ability 
to Predict Case Outcomes  ’  ( 2010 )  16 ( 2 )     Psychology, Public Policy and Law    133    ;      B   Alarie   ,    A   Niblett    and 
   A   Yoon   ,  ‘  Using Machine Learning to Predict Outcomes in Tax Law  ’  ( 2017 )  , dx.doi.org/10.2139/ssrn.2855977;       
DM   Katz   ,    MJ Bommarito   I    and    J   Blackman   ,  ‘  A General Approach for Predicting the Behavior of the Supreme 
Court of the United States  ’  ( 2017 )  12 ( 4 )     PLoS One    e0174698   .   

 While results should not be overstated, some systems have already  ‘ outperformed ’  
human legal experts at the task of predicting case outcomes. 130  Th ere is, however, a gulf 
between using statistical techniques to predict case outcomes using superfi cial criteria, 
such as the jurisdiction and political affi  liation of a judge, and replacing what judges do 
with AI. Nevertheless, the ambitions of what we might call the  ‘ legal singularitarians ’  do 
not stop at predicting case outcomes. Th ey have in their sights the eventual replacement 
of juridical reasoning as the basis for dispute resolution and the substitution of some 
protean triumvirate of powers, rights, and responsibilities for legitimate legal authority.  

   VIII. Chapter Overview  

 Th e papers collected in this volume were fi rst presented as part of  ‘ Lex Ex Machina: 
A Conference on Law ’ s Computability ’  held at Jesus College, in the University of 
Cambridge, on 13 December 2019. Th is conference was borne out of the desire to gather 
together some of the most infl uential scholars working at the intersection of law/tech-
nology and explore what  ‘ computational law ’ ,  ‘ robot judges ’  and the  ‘ legal singularity ’  
mean for the future of law as a social institution, and to push back against some of the 
more sensationalist claims emanating out of legal scholarship about the use of AI in law. 

   A. Christopher Markou and Simon Deakin  –   Ex Machina Lex: 
Exploring the Limits of Legal Computability   

 In their chapter  ‘ Ex Machina Lex: Exploring the Limits of Legal Computability ’  
Christopher Markou and Simon Deakin pose the question: to what extent do the statis-
tical techniques of ML/DL lend themselves to formalisation of legal reasoning ?  While 
new use cases are being identifi ed for AI in law, their article assesses the feasibility of 
their success and what  ‘ success ’  would indeed mean in legal contexts. Although there are 
material and practical limits to computation and data storage, and theoretical limits to 
the computability of all problems, this does not mean that legal problems are necessarily 
non-computable. Some might be, but not necessarily all. Th e authors thus explore the 
extent to which the legal system  –  a system in the sense implied by the theory of social 
systems  –  is amenable to computation and automation, and how far the replacement of 
juridical reasoning with strategic and computational reasoning might impact the auton-
omy of the legal system, erode the rule of law, and diminish state authority in structuring 
and mediating legal relations. Th eir approach adopts a systemic-evolutionary under-
standing of law to identify unifying principles that help explain the legal system ’ s mode 
of operation with respect to other social sub-systems, including the economy, politics 
and technology itself, and which help to clarify the role of juridical reasoning in facili-
tating legal evolution. 
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 Th e chapter suggests that the hypothetical  ‘ legal singularity ’   –  which presumes the 
elimination of all legal uncertainty  –  confl ates simulation and the probabilistic capa-
bilities of ML and Big Data for the process of legal judgment. Th e authors build on 
Mireille Hildebrandt ’ s observation that  ‘ [w]hereas machines may become very good 
in such simulation, judgement itself is predicated on the contestability of any specifi c 
interpretation of legal certainty in the light of the integrity of the legal system  –  which 
goes beyond a quasi-mathematical consistency ’  131  and, following Alain Supiot ’ s identi-
fi cation of the  ‘ anthropological function ’  of law as a  ‘ technique [for the] humanization 
of technology ’  132  contend that the replacement of juridical reasoning with computa-
tion would ultimately result in the subordination of the  ‘ rule of law ’  to a new  ‘ rule of 
technology ’ . 

 Th e chapter develops this critique through an examination of one of the issues high 
on the agenda of those arguing for a computational approach to law, namely the deter-
mination, for tax and employment purposes, of the distinction between employees and 
independent contractors. Th is distinction is shown to be historically contingent and to 
have been shaped by numerous economic and political factors. To reduce the juridical 
task of work classifi cation to an automated process would conceal the political choices 
which are unavoidably present in these areas of law.  

   B. Mireille Hildebrandt  –  Code Driven Law: Freezing 
the Past and Scaling the Future  

 In  ‘ Code Driven Law: Freezing the Past and Scaling the Future ’ , Mireille Hildebrandt 
examines  ‘ cryptographic law ’  or  ‘ smart regulation ’  (that is, self-executing code as a new 
type of legal regulation). She begins by drawing an important distinction between data-
driven law and code-driven law. Th e former pertains to predictions of legal decisions or 
mining of legal arguments, which is oft en discussed in Legal AI or LegalTech literature, 
and in Hildebrandt ’ s wider works on  ‘ law as computation ’ . 133  Th e latter, on the other 
hand, concerns the  ‘ legal norms or policies that have been articulated in computer code, 
either by a contracting party, law enforcement authorities, public administration or by a 
legislator ’ . Her focus is on how these code-driven laws establish pre-determined thresh-
olds that trigger  ‘ smart ’ /automated regulations (as in the case of social security fraud 
detection). 

 Th e fi rst part of her paper describes what code-driven law  ‘ is ’  by explaining what it 
 ‘ does ’  with respect to text-driven law. She provides examples of code-driven laws in smart 
contracts (which are  ‘ not only articulated in computer code but also self-executing’), 
public administration ( ‘ a decision-support or a decision-making system that is articu-
lated in computer code ’ ), and legislatures. Hildebrandt argues that these examples of 
code-driven laws raise questions about principles in private law, public law, criminal 
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law and constitutional law. She concludes that what the code-driven law does is to 
 ‘ fold enactment, interpretation and application into one stroke, collapsing the distance 
between legislator, executive and court ’ . Th e implicit assumption of code-driven law is 
that it can foresee all potential scenarios in order to cover all future interactions, which 
out of necessity must be  ‘ highly dynamic and adaptive to address and confront what 
cannot easily be foreseen by way of unambiguous rules ’ . 

 Hildebrandt then turns to the capacity assumption of code-driven law  –  that is, our 
ability to suffi  ciently foresee the future at the moment legal norms are encoded into law. 
She argues that compared to text-driven laws  –  which are structured on natural language 
and speech acts  –  code-driven law has certain constraints in its computational architec-
ture and design. Th ese include the requirement of formal deduction ( ‘ if this then that ’ , 
IFTTT), disambiguation of terms and rules, and the incompleteness and inconsistency 
of computations. 134  Th ese constraints are all  ‘ related to the uncertainty that inheres in 
the future ’ . ML embraces a false assumption that the distribution of training data can be 
a close approximation of the distribution of future. In reality, the future distribution of 
data can only be predicted rather than learnt by ML. 

 Hildebrandt claims that predictions infl uence the very behaviours they suppos-
edly predict, and rephrasing the Goodhart/Campbell/Lucas eff ect argues that  ‘ when a 
measure becomes a target it ceases to be a good measure ’ . While we could design many 
present futures, there is only one future present (reality), and  ‘ the best way to predict 
the future is to create it ’ . She concludes by claiming that Arendt ’ s  ‘ human condition ’  
can be best explained in terms of the Parsonian/Luhmannian  ‘ double contingency ’ , and 
that natural language makes the process of anticipating a process of anticipating how 
others anticipate us. Th e co-evolutionary nature of anticipation based on interpretable 
natural language thus generates radical uncertainty, which in turns demands the insti-
tutionalisation of specifi c patterns of behaviours to consolidate, stabilise, and reduce 
both complexity and uncertainty in social systems. Legal certainty is thus crucial to this 
process of consolidation and stabilisation, and occurs without freezing the future based 
on a scaling of the past due to its text-driven nature. 

 Hildebrandt ’ s paper concludes with an inquiry into the nature of code-driven law, 
pointing out the problems in the concept of  ‘ legal by design ’  and the formulation of her 
own approach  –   ‘ legal protection by design ’ . Th e latter does not focus on compliance 
or enforcement of legal norms, but strategies for embedding legal protections into the 
technological infrastructure of code-driven and data-driven environments. At the very 
least, she contends, code-drive decision-making systems must come with an eff ective 
right to appeal against automated decisions and to give legal justifi cation. Her ultimate 
conclusion, however, is that law is not computable due to its text-driven and multi-
interpretable nature, which mean it could be computed in various ways. Th e choice for 
how to design  ‘ legal computation ’  must therefore belong to the  ‘ people ’  and the courts 
rather than soft ware developers in big tech or big law.  
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   C. John Morison  –  Toward a Democratic Singularity ?   

 In the chapter  ‘ Toward a Democratic Singularity ?  ’  John Morison considers founda-
tional issues surrounding the implementation of automated systems and their attendant 
impact on democracy and the legitimacy of legal regimes. Th e paper fi rst outlines short-
comings in the promise of online consultations, and how they have yet to realise their 
democratic potential. Morison then speculates on the development of new surveillance 
technologies, which purport to transform virtually all aspects of human existence into 
quantifi able data that is used to monitor behaviours and allow for greater predictive 
capabilities. He then examines how these technologies have been used to enable  ‘ biosur-
veillance ’  in the context of the Covid-19 pandemic. 

 Morison ’ s argument is that the convergence of digital technologies amounts to a new, 
pervasive, and all-encompassing form of surveillance and social control he terms  ‘ algo-
rithmic governmentality ’ . Building upon insights from the shortcomings of democratic 
consultations, he argues that these developments run the risk of rendering ideas about 
consultation and deliberative democracy all but redundant  ‘ as actual preferences can be 
measured directly without the need for an intermediary political process to represent 
preferences ’ . Th e totalisation of these technologies, he suggests, allows for the elicitation 
of individual  ‘ preferences ’  through various means of statistical inference, profi ling, and 
the wider process of  ‘ radical datafi cation ’  which  ‘ off ers a false emancipation by appear-
ing to be, by its very nature, all-inclusive and accurate ’ . 

 Morison ’ s conclusion is that these developments amount to a novel form of govern-
ance, one that is post-political, and has the potential to fi rst  ‘ undermine, and then 
transcend, many of fundamental attributes of citizenship which presently appear as part 
of the bargain within the government-governed relationship ’ . His conclusion is that we 
should resist eff orts to de-politicise politics by removing it from the process of detailed 
decision-making and replacing it with algorithmic governmentality, which in turn must 
be resisted by debating and questioning the processes themselves.  

   D. Jennifer Cobbe  –  Legal Singularity and the Refl exivity of Law  

 In  ‘ Legal Singularity and the Refl exivity of Law ’  Jennifer Cobbe argues that those 
pursuing legal AI  –  particularly those interested in the so-called  ‘ legal singularity ’   –  
misunderstand both the nature of law and of technology. She contends that not only 
would they fail to solve the very real problems of the law, but they could potentially 
make them worse and cause new and greater problems. 

 Drawing on insights and concepts from a variety of disciplines, Cobbe ’ s argument is 
premised on the idea that law functions as a refl exive societal institution. In her view, law 
not only refl ects society but signifi cantly infl uences society and its institutions. As such, 
she argues, the law cannot be neutral, as it is inherently contextual and contingent on 
the circumstances of the time, and imbued with normative assumptions and priorities 
of that time. Ultimately, the law reifi es the interest and goals of its creators (legisla-
tures), practitioners (lawyers), and adjudicators (judges). Th is refl exive functioning 
should be understood as distinct from the role that law plays in society as a result of its 
refl exivity. In Cobbe ’ s view, law ’ s role in society, both historically and in the present, has 
been to entrench the power of capital, strengthen the position of the wealthy, reinforce 
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inequalities, and protect established interests from outside challenges. Functioning as 
a refl exive societal institution, Cobbe argues, the law ’ s role has not only been to refl ect 
the inequalities and injustices in society, but establish societal conditions that repeat, 
reinforce, and re-encode them back into society. Cobbe further argues that algorithms, 
too, are refl exive:  ‘ Just as law in its refl exivity moulds society according to the subjective 
assumptions, understandings, and goals of those who write and practice it ’ , she says,  ‘ so 
too with algorithms ’ . As such, just as it matters what goals and priorities those working 
within the law are pursuing, and whose interests they serve, it matters what goals and 
priorities are being pursued in the design, deployment, and use of algorithmic systems. 

 Having laid the groundwork by describing the refl exivity of both law and AI, Cobbe 
proceeds to develop her argument in two parts. In the fi rst, she argues that algorithmic 
systems are not  –  and may never be  –  capable of replacing human lawyers and judges. 
She highlights some faulty assumptions relied upon by legal AI proponents, such as the 
idea that AI systems can engage in legal reasoning or be neutral and objective arbiters. 
She emphasises, though, that critiques of legal AI that focus on the technical limitations 
of algorithmic systems, while important, do not get to the heart of the structural ques-
tions in which she is primarily interested. 

 In the second part of her argument, therefore, Cobbe formulates a critique of 
the power relations and structural eff ects of legal AI as it is commonly envisaged. 
Adopting Foucauldian theories of governmentality, she begins by locating the ideologi-
cal underpinnings and motivations of legal AI as being part of a process of neoliberal 
rationalisation; replacing the qualitative, normative values of law with supposedly 
rational, objective, quantitative metrics and logics based on statistical and economic 
thinking. As part of this process of rationalisation, the law is oft en problematised by 
legal AI proponents as slow, costly, ineffi  cient, complex, unpredictable, in need of opti-
misation, and thus amenable to techno-solutionist interventions. By framing the case 
for legal AI in terms that are fundamentally concerned with the quality of the law ’ s 
functioning, advocates for legal AI  –  and the  ‘ legal singularity ’  more generally  –  not 
only fail to consider the nature of the law ’ s role in society but also prioritise the kind 
of market-oriented and commercially-driven ways of thinking that contribute to the 
development of problems with that role in the fi rst place. Without a critical exami-
nation of the law ’ s role in society, Cobbe argues, legal AI proponents therefore risk 
developing systems that will primarily make law  ‘ better ’  at extending and reinforcing 
hierarchies, maintaining the law ’ s exclusionary eff ects, and reifying the dominance and 
power of capital.  

   E. Roger Brownsword  –  Artifi cial Intelligence and the Functional 
Completeness of Law  

 Roger Brownsword ’ s chapter  ‘ Artifi cial Intelligence and Legal Singularity: Th e Th in 
End of the Wedge, the Th ick End of the Wedge, and the Rule of Law ’  starts with the 
observation that  ‘ a number of technological wedges are being driven under the idea of 
law as a rule-based enterprise; that the wedges that are being driven in relation to the 
channelling and re-channelling function of law are much more signifi cant than those 
being driven into adjudication ’  and that at least some of these technological wedges are 
 ‘ going in thick end fi rst ’ . Brownsword contends that these challenges may well necessitate 
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a  ‘ radical rebooting of our legal thinking ’  and potentially reshape  ‘ the Rule of Law and 
our conception of coherence in the law ’ . 

 Th e argument of his paper can be broken down into three axes. Th e fi rst is that the 
use of algorithmic or  ‘ AI ’  tools by both public and private regulators must be guided by a 
comprehensive technological management strategy, and grounded in a revised concep-
tion of what regulatory responsibility entails. Secondly, he suggests that this revised 
understanding, which he describes as a  ‘ new benchmark for legality ’ , must be circum-
scribed into the rules governing the exercise of regulatory power that depend on these 
technological measures. Th irdly, Brownsword suggests that the revision of these rules 
requires what he terms a  ‘ new coherentism ’  which focuses on the compatibility, and 
inter-contingency, of regulatory measures with newly established benchmarks for legal-
ity. By revising  ‘ traditional coherentist thinking ’   –  which is concerned with how general 
legal principles apply to particular fact patterns  –  Brownsword formulates  ‘ how a new 
coherentist mind-set needs to be cultivated so that there is a constant scrutiny of tech-
nological measures to check that they are compatible with the benchmark regulatory 
responsibilities ’ . 

 Brownsword concludes his paper with refl ections on the need for new institutional 
confi gurations that are better suited to nurturing and sustaining coherentist legal 
reasoning, and supporting  ‘ the stewardship responsibilities that regulators have for the 
global commons ’ .  

   F. Sylvie Delacroix  –  Automated Systems and the Need 
for Change  

 Sylvie Delacroix ’ s chapter,  ‘ Automated Systems and the Need for Change ’ , examines 
the use of AI systems in moral decision making. One of the problems with this idea, 
she suggests, is that AI systems would not arrive at a form of moral consciousness in 
any way that we would recognise as characterising our own experience. In particular, 
current eff orts to develop automated systems to be deployed in morally loaded contexts 
pay little attention to the diffi  culties that stem from the unavoidable need for moral 
change. If we take the view that ethics is a  ‘ work in progress ’ , it would be essential to 
retain a role for human agents in the process of value formation. 

 Systems like law which are designed to provide simplifi ed guidance on how to live 
together can induce conformity and dissipate pressure for change. Automated systems 
are similarly  ‘ morally risky ’ . Dangers include the backward-looking nature of machine 
learning. Delacroix explores the use of inverse reinforcement learning (IRL) as a possible 
solution. IRL involves the design of  ‘ systems that are meant to infer from the behaviour 
of surrounding (human) agents a morally-loaded  “ utility function ”  ’ . Th ere is interest in 
the use of AI to allow data to train the system, avoiding the need to select data  ‘ by hand ’ . 
Th e utility function is not fi xed but evolves in the light of new data on agents ’  moral 
judgments. 

 Th e possibility of automating moral choices may seem attractive in the light of the 
diffi  culty human beings have in assessing practices to which they become habituated. 
Moral capacity cannot be preserved through cognitive vigilance alone, however, as the 
latter is conditioned by the habits of thought acquired through immersion in a particular 
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social environment. For some who take a  ‘ realist ’  stance on issues of morality, the possi-
bility of a superintelligence that would set us on the path to righteousness is attractive. 
However, Delacroix warns that  ‘ without regular exercise, our moral muscles will just 
wither away, leaving us unable to consider alternative, better ways of living together ’ . 

 A more pragmatic aim, she argues, would be to  ‘ build human-computer interactions 
that are apt at dispelling moral torpor ’ . One way to do this would be to include human 
beings as  ‘ end-users ’  in the decision loop, as in the case of  ‘ interactive machine learning ’ . 
But  ‘ in the absence of a radical shift  in the design choices that preside over the way those 
systems call for interaction with us, lazy normative animals, that eff ect will be dramatic, 
to the point of possibly undermining the very possibility of human-triggered change ’ .  

   G. Ryan Abbott and Alex Sarch  –  Punishing Artifi cial Intelligence: 
Legal Fiction or Science Fiction?  

 Ryan Abbott and Alex Sarch ’ s chapter,  ‘ Punishing Artifi cial Intelligence: Legal Fiction 
or Science Fiction ’ , explores the question of whether it is feasible to consider applying 
criminal sanctions to AI entities. Th ey point out that the idea of applying the criminal 
law to non-human entities is nothing new, as the criminal responsibility of corporations 
is, in principle, well established. Corporate persons are subject to criminal penalties, 
they suggest, where organisations cause systemic harms which are not reducible to the 
actions of individual human beings. If an AI system has the potential to cause similarly 
 ‘ irreducible ’  harms  –   ‘ Hard AI crimes ’   –  the possibility of punishing AI needs to be at 
least carefully considered. 

 While there is no immediate prospect of a  ‘ strong AI ’  which can exactly replicate 
human cognition, it is possible to envisage cases in which AI systems could behave 
not just unpredictably and unexplainably, but also autonomously of any direct human 
control. Machines may then cause harms which would be categorised as criminal but 
where no identifi able human person has acted with criminal culpability, or when it is 
not practicably defensible to attach criminal culpability to any one human actor, as in 
the case of actions taken by many individuals over a period of time or in a complex 
organisational setting. In these circumstances, punishment of an AI entity could indi-
rectly deter the individuals who develop and market it, and the law ’ s expressive function 
might be satisfi ed in the legal condemnation of certain outcomes associated with AI. 

 Abbot and Sarch then discuss whether it is possible to attribute mental states to AI 
systems. Th is is already done, they point out, in the case of corporate entities, through 
theories of agency, as in the case of the respondeat superior principle. Th is involves 
looking to the mental state of the user or developer responsible for the AI. However, it 
runs up against the problem that it may not be clear who is responsible for an AI. Use 
of criminal law techniques for imposing liabilities on those ultimately responsible for 
serious harms, such as the doctrine of constructive liability, runs the risk of imposing 
excessive liabilities on developers and stifl ing valuable innovation. 

 On the vexed question of whether to attribute legal personality to AI systems, Abbot 
and Sarch warn against the danger of  ‘ rights creep ’ , as has happened already with the 
attribution, in a number of jurisdictions, of constitutionally-protected human rights to 
corporations. One solution, they suggest, would be to designate a  ‘ responsible person ’ , in 
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practice likely to be a corporation, as the ultimate guarantor of an AI. Th ey also consider 
the costs and benefi ts of requiring mandatory registration and reporting for certain AI 
systems. 

 Th ey conclude that notwithstanding  ‘ the growing possibility of Hard AI Crime ’ , the 
 ‘ radical tool of punishing AI ’  would be an overreaction. Preferable would be  ‘ modest 
expansions to criminal law, including, most importantly, new negligence crimes centered 
around the improper design, operation, and testing of AI applications as well as possible 
criminal penalties for designated parties who fail to discharge statutory duties ’ .  

   H. Lyria Bennett Moses  –  Not a Single Singularity  

 Lyria Bennett Moses ’  chapter,  ‘ Not a Single Singularity ’ , envisages the development of AI 
in law occurring along three dimensions: an  ‘ x axis ’  describing what is currently possible 
at any given time, a  ‘ y axis ’  referring to what the technology is capable of becoming, and 
a  ‘ z axis ’  along which decisions about the legitimacy of AI will be made. She argues that 
rather than there being a  ‘ straight path ’  towards a legal singularity, there are likely to be 
periods of alternating progress and stasis along each of the three axes, and that the fi nal 
outcome is unlikely to be a fully computable legal system. 

 In the context of legal AI, human and machine capabilities are more likely to be 
complements than substitutes. Machines can currently simulate certain human tasks, 
and if the focus is on observed functions they may be understood as simulating certain 
forms of rational behaviour. However, the current state of AI systems is such that they 
are very far from achieving anything approaching general intelligence. When particular 
techniques are closely scrutinised, their limitations with respect to law come into sharp 
relief. Th us attempts to make legislation machine-readable through the use of expert 
systems techniques have shown that it is most straightforward to code those statutory 
texts which embed an element of calculation or which rely on relatively straightforward 
decision rules. Th e danger in seeking to translate legislation into code is that it will 
change the way in which laws themselves are draft ed. Expert systems cannot code for 
open-ended concepts such as  ‘ reasonableness ’ , but general clauses of this kind which, by 
virtue of their incompleteness, permit legal adaptation. 

 Similar problems arise when natural language processing and machine learning are 
used for case prediction. Th e current state of these techniques is inadequate given their 
tendency to replicate racial and other biases, as the case of the COMPAS soft ware has 
highlighted. But even if these capabilities can be enhanced in future, there are problems 
of legitimacy associated with their use. In the context of legal decision making, judgment 
is not a purely predictive process; it is the outcome of deliberation and contestation. 

 She concludes that an uneven development of AI in law is likely, not just because of 
limits to what can be achieved technically, but by virtue of unavoidable concerns over 
the legitimacy of automated decision making. Technological advances  ‘ will lead to both 
progress and error, sometimes expanding what is available, what is possible and what 
is appropriate and legitimate in ways that are both evolutionary and revolutionary. But 
there are many thresholds to cross, and it is hard to imagine a system that would render 
law fully computable without changing the nature of law itself  ’ .  



From Rule of Law to Legal Singularity 27

   I. Dilan Th ampapillai  –  Th e Law of Contested Concepts: 
Refl ections on Copyright Law and the Legal and 
Technological Singularities  

 Dilan Th ampapillai ’ s chapter  ‘ Th e Law of Contested Concepts ?  Refl ections on Copyright 
Law and the Legal and Technological Singularities ’  argues that while the idea of the 
legal singularity might seem convincing enough at a high level of abstraction, it runs 
up against serious objections in context of an applied fi eld of law such as intellectual 
property (‘IP’). IP law refl ects a complex bargain around notions of property, human 
rights, free expression, technological development, and education, among other things. 
Copyright can only function as an imperfect property system in which the courts have 
discretion to balance competing interests and values on a case by case basis. 

 As a form of property law, IP gives expression to the right of exclusion. However, 
exclusion has always been an imperfect vehicle for realising the goals of IP law. Copyright 
aff ords the right to claim to redress for violations of exclusive rights, but it cannot guar-
antee that the right-holders ’  interests will be completely protected. Th e legitimacy of 
the law depends also on recognising alternative interests, and in allowing carve-outs 
such as the fair use doctrine. It is only by accepting that it serves a range of interests that 
copyright law retains its legitimacy. 

 Th e legal singularity, by contrast, describes a version of a complete legal system, 
overseen by a superhuman intelligence. Such a system is premised on the possibility of 
the perfect enforcement of legal rights. Th is, Th ampapillai suggests, is inherently anti-
thetical to the kind of multi-factorial decision making which occurs in copyright cases. 
Th e fair use doctrine has evolved in such a way as to allow courts to strike complex 
compromises in the cases that come before them. Th e concepts they use to strike these 
balances are useful precisely because they are open-textured and contestable at the point 
of interpretation. Concepts also express a value dimension which no amount of data can 
straightforwardly capture. 

 For these reasons, Th ampapillai suggests that scepticism is in order when contem-
plating the legal singularity. Th e example of copyright highlights the degree to which 
 ‘ human systems and reasoning have proved resilient and adaptable ’  in responding to the 
challenges of technological change; the vision of the legal singularity, by contrast, is one 
in which not just human labour but the human subject itself is pushed to the margins.  

   J. Christopher Markou and Lily Hands  –   Capacitas Ex Machina: 
Are Computerised Systems of Mental Capacity a ‘Red Line’ or 
Benchmark for AI?   

 In the volume ’ s concluding contribution,  ‘  Capacitas Ex Machina : Are Computerised 
Assessments of Mental Capacity a  “ Red Line ”  or Benchmark for AI ?  ’ , the prospect 
of using AI and advanced technologies such as fMRI and Automated Mental Stated 
Detection is taken up by Christopher Markou and Lily Hands. Th eir paper begins by 
reviewing the history of AI in medicine, starting with the advent of Expert Systems 
(ES) in the mid-twentieth century, to the rise of connectionist AI research in its latter 
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  135          E   Yudkowsky   ,  ‘  Artifi cial Intelligence as a Positive and Negative Factor in Global Risk  ’   in     N   Bostrom    and 
   MM   Cirkovic    (eds),  Global Catastrophic Risks  ( Oxford University Press ,  2008 )  .   

half, to the development of Automated Mental State Detection (AMSD) and related bio-
cognitive interfaces. It examines theoretical and practical problems for implementing 
these systems in the real world, and how psychiatry is likely to be impacted in the near 
term by technological advances. 

 Th e paper situates this as for now hypothetical problem within the context of histori-
cal eff orts to use computers to assist with medical diagnosis, and potentially replace 
human doctors and psychiatrists. It then examines whether and how computational 
reasoning could, and indeed should, operate in the context of capacity decisions in 
England and Wales. Following the critique of computer scientist Joseph Weizenbaum, 
Markou and Hands highlight not only the technical challenges faced in capturing, 
encoding, and applying domain expertise in medicine, but the normative  –  and deeply 
political question  –  of whether a computer should under any circumstances be given the 
authority to make legally consequential judgements turning upon subjective psycholog-
ical and psychiatric phenomena. Highlighting many of the problems identifi ed earlier 
in the volume by Hildebrandt, Morison and others, they argue that allowing a machine 
to make determinations of mental incapacity is not just, at least for now, technically 
infeasible, but that  ‘ the essential humanity and consequence of capacity decisions on 
not just the individual, but their community, demands that capacity be not only defi ned, 
but assessed and imputed by members of that community ’ . Th ey conclude that  ‘ anything 
else would result in a machine being elevated to the role of arbiter of human behaviour 
and experience within a social reality it cannot access ’ .   

   IX. Conclusion  

 Th e chapters that comprise this volume are part of a deliberate eff ort to push-back against 
the more hagiographical accounts of AI in law, and to help delineate domain specifi c 
challenges that must be considered in the course of their development before they can 
be reliably deployed in real-world legal contexts. We hope that this volume serves as a 
socratic entry point for lawyers, legal scholars, and students alike, but that it also helps 
bridge the gap between the technical dimensions of AI research and its normative impli-
cations for eff ective policy and governance. 

 Although the contributions to this volume identify a range of legal, ethical, and 
political challenges related to the automation of justice more generally, they help us 
better connect present and near-term challenges to those that might be faced in the 
longer-term. Perhaps the real danger is not that the legal singularity occurs, but that 
what is willed to truth as  ‘ just ’  by the modern AI enterprise is, in fact, nothing more 
than what is  ‘ satisfi ced ’  as  ‘ just enough ’ . In an AGI paradigm the prospect of AI judges 
is, perhaps, a trivial one. We simply do not, and cannot, know. But we do have reason 
to think that it might be a scenario where all bets are off  for humanity and by some 
accounts our odds aren ’ t good. 135  
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 Yet pinning a hypothetical argument on long-term and unspecifi ed conditionals 
is just an elaborate way of counting  ‘ 1, 2, 3, a million ’  and calling it good numerical 
sense and a sound business proposition. While for some the latter seems nonetheless 
true, all it does is frame the totalisation of AI in law as inevitable once an arbitrarily 
defi ned threshold of  ‘ intelligence ’  is attained or various functional capabilities achieved. 
Indeed, the perspectives contained in this volume are advanced in an attempt to fulfi ll 
Ray Kurzweil ’ s suggestion that concerned and constructively critical observers of 
technology will be needed to manage what he sees as the inevitable transition to a 
 post-singularity world: 

  My own expectation is that the creative and constructive applications of this technology will 
dominate, as I believe they do today. But there will be a valuable (and increasingly vocal) role 
for a concerned and constructive Luddite movement (i.e., anti-technologists inspired by early 
nineteenth century weavers who destroyed labour-saving machinery in protest). 136   

 It is hoped that this volume, its contributions, and the ongoing work of its contributors 
inspires like-minded sceptics, critical thinkers, and rebels to challenge the orthodoxy 
of Big Tech and its salvifi c claims of limitless potential and untold prosperity. As Julia 
Powles and Helen Nissenbaum remind us: 

   …  the preoccupation with narrow computational puzzles distracts us from the far more 
important issue of the colossal asymmetry between societal cost and private gain in the roll-
out of automated systems. It also denies us the possibility of asking: Should we be building 
these systems at all ?  137    
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