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Abstract

-

Artificial Intelligence raises questions about the "material" it uses and who inputs it, its veracity or falsity, its
ability to incorporate innovations or crystallize thought. One economics author (Chamberlain) says, "Differ-
ences in buyers' tastes, desires, incomes, and locations, and differences in the uses they wish to make of goods,
all point to the need for variety." A.1. appears to be a massifying and Orwellian system. The study addresses
these issues, their impact on the legal world and on the interpretation of the law or the judiciary in general,
which are topics that directly relate to the protection of human rights.
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Introduction

Framing the Issue

The well-known adage: “garbage in, garbage out” aptly captures
a fundamental concern regarding artificial intelligence: the qual-
ity of the output depends on the quality of the data and assump-
tions embedded within the system. It is, therefore, essential to
consider not only the information fed into a programmed or al-
gorithm, but also the ideas, values, and methodological choices
underlying its design.

This Constitutes the First Issue

A second issue may be illustrated by a remark attributed to Ray-
mond Aron: “Every faith begins as a heresy.” The observation
highlights the tension between innovation and orthodoxy, re-
minding us that ideas initially regarded as unconventional may
eventually become accepted knowledge.

This Constitutes the Second Issue

The first issue also relates to the potential harmfulness of the
technology itself. By 2026, artificial intelligence in medicine
had evolved from an experimental technology into an integrat-
ed clinical infrastructure, with more than 1,300 FDA-approved
devices incorporating Al-based algorithms. The models consid-
ered reliable and routinely employed are not generic chatbots
but rather Software as a Medical Device (SaMD) system, specif-
ically trained, validated and certified for clearly defined clinical
tasks.
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Increasingly, however, attention has been drawn to a different
phenomenon: artificial intelligence models, including those used
in medicine, that have proven to be inaccurate because they were
built upon false, fabricated or hallucinated data, yet were none-
theless utilized, published or relied upon in practice. This phe-
nomenon is real and expanded significantly between 2024 and
2026. Examples range from scientific studies based on non-exis-
tent datasets to chatbots capable of generating highly persuasive
yet entirely erroneous medical diagnoses.

Some of the Most Striking Cases, together with the Broader
Trends that have Emerged, are Discussed Below: “Bixonima-
nia”: A Non-Existent Disease Invented by Artificial Intelligence
In 2024-2025, a research team demonstrated the extent to which
artificial intelligence systems can be manipulated by fabricat-
ing a fictitious eye disorder known as Bixonimania, allegedly
caused by excessive exposure to blue light. The researchers pub-
lished fake articles on Preprints.org, attributing them to non-ex-
istent scientists and citing entirely fabricated studies. Several Al
platforms not only accepted the condition as legitimate but also
promoted and cited it as verified medical information[1].

The experiment revealed the vulnerability of Al systems to mis-
information and highlighted the risk that fabricated content,
once introduced into the digital ecosystem, may subsequently
be recycled and amplified by automated systems as if it were
genuine knowledge.
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Sepsis Watch: A Troubling Model

One widely discussed case concerns the use of an algorithm in a
United States hospital for the early detection of sepsis, a poten-
tially life-threatening infection. Researchers at the University of
Michigan found that the model continued to be used despite per-
forming poorly in practice. The system failed to identify approx-
imately two-thirds of actual sepsis cases while simultaneously
generating a large number of false positives. As a consequence,
clinicians increasingly disregarded its alerts, a phenomenon
commonly referred to as alarm fatigue. The case illustrates the
dangers associated with excessive reliance on predictive systems
that have not been adequately validated under real-world condi-
tions.

Deep Fake Radiographs

Studies have demonstrated that generative artificial intelligence
can produce counterfeit radiographic images that are virtually
indistinguishable from genuine medical scans. Such “deep fake
radiographs” have been created specifically to simulate patho-
logical conditions. Research has shown that these images can
deceive not only experienced radiologists but also other artificial
intelligence systems used for diagnostic purposes, thereby pos-
ing significant risks to clinical decision-making[2].

A recurring concern is that Al models are often deployed without
adequate audit trails or independent verification of the data used
for training and validation. Moreover, the growing pressure to
adopt Al systems as a means of reducing costs—for example, in
the insurance sector, where automated systems may be used to
deny coverage or claims—has encouraged the use of algorithms
whose reliability has not been sufficiently established. These is-
sues arise within the medical field. In the legal domain, however,
similar concerns emerge in different forms.

Beyond the now well-documented phenomenon of fabricated
case law—namely, the citation of non-existent judicial decisions
in support of legal arguments—and beyond the generation of
fictitious doctrinal positions or invented interpretations of juris-
prudence, there exists a further and perhaps more fundamental
problem. This concerns the materials, assumptions and intellec-
tual frameworks incorporated into an algorithm or embedded
within the rules governing its operation. The reliability of any
artificial intelligence system ultimately depends not only on its
technical architecture but also on the quality, neutrality and epis-
temological soundness of the sources from which it derives its
knowledge and reasoning processes.

This aspect also leads directly to the second issue identified
above: how should innovation and non-conformist thinking be
treated when they challenge prevailing ideas or dominant ideo-
logical frameworks? Artificial intelligence, often perceived as
a highly innovative technology, is in many respects little more
than a sophisticated mechanism for collecting, organizing and
reproducing vast quantities of existing material. As such, it risks
becoming a tool that promotes intellectual sclerosis rather than
genuine innovation, freezing and perpetuating existing knowl-
edge structures and reinforcing the repetitive use of particular
sources[3].
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The problem becomes even more serious when certain sourc-
es—although entirely legitimate and reliable in themselves—are
used in an exclusive and selective manner. In such circumstanc-
es, only a limited body of materials is consulted, while alterna-
tive sources and competing perspectives are systematically ex-
cluded. The resulting algorithm or code is therefore constructed
upon a fundamentally one-sided foundation, inaudita altera par-
te. The outcomes generated through this process subsequently
find automatic application, often with a degree of penetration
and pervasiveness exceeding that of legal rules themselves. The
debate is not entirely unfamiliar to lawyers. Similar issues have
long arisen in discussions concerning judicial interpretation. At
least in that context, however, interpretation begins with a legal
norm that has been publicly debated, enacted and, where nec-
essary, amended through established institutional procedures.
Although judges inevitably assume a quasi-legislative role when
interpreting statutory provisions, they remain constrained by
a legal framework that is publicly accessible and formally ac-
countable.

The guiding principle, moreover, should perhaps not be the tra-
ditional opposition between the application and interpretation of
law, but rather the warning expressed by Luigi Einaudi: “When
politics enters the courtroom, justice leaves through the win-
dow.” Yet the practical reality, particularly within the field of
private law—where political controversy is often less overt than
in other branches of law, but where the economic consequenc-
es for businesses and market participants may be considerably
more significant—raises concerns that have been highlighted by
leading civil law scholars under the notion of the “eclipse of
civil law”. The central question is whether judicial intervention
has become excessively intrusive, thereby unduly restricting the
contractual autonomy of private parties[4].

Distinguished jurists have offered a variety of responses to this
question. Their analyses are particularly relevant today, as sim-
ilar concerns emerge in relation to artificial intelligence sys-
tems. Just as judicial discretion may influence legal outcomes
beyond the text of the law, algorithmic systems may influence
decisions beyond the data they ostensibly process. In both cases,
the crucial issue concerns the legitimacy, transparency and ac-
countability of the interpretative choices embedded within the
decision-making process.

G. B. Ferril is particularly critical of the excessively function-
alist approach according to which—so the author argues—the
existence of a judicial power to modify private arrangements is
ultimately justified on the grounds of pursuing an alleged “ob-
jective interest of the legal order”. In Ferri's view, such a con-
ception risks extending judicial intervention beyond its proper
limits, thereby undermining the principle of private autonomy;
In particular, he criticizes the excessively functionalist approach
according to which—according to the author—the existence of a
judicial power to intervene in and modify private legal arrange-
ments is ultimately justified by the need to pursue an “objective
interest of the legal order”. P. Schlesinger2 argues that “as a mat-
ter of principle [...] a judge cannot step in and alter the terms of
a bargain by judicial fiat, even where this is done for the purpose
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of securing the substantive ‘fairness’ of the transaction”. Article
16 of the Declaration of the Rights of Man and of the Citizen of
1789, which first broke the chains of absolutism in order to safe-
guard individual rights, proclaimed that: “Any society in which
the guarantee of rights is not secured, or the separation of powers
is not established, has no Constitution.” This principle has mean-
ing only if the separation of powers is effective and not merely
formal, as may occur when judges effectively assume a legisla-
tive role. The legal philosopher Herbert Hart, in American Juris-
prudence Through English Eyes: The Nightmare and the Noble
Dream, distinguishes between what he calls the “nightmare” and
the “noble dream”. Hart refers to John Chipman Gray's 1909
work The Nature and Sources of the Law and recalls the words
of Bishop Hoadly:

“Whoever hath an absolute authority to interpret any written or
spoken laws, it is he who is truly the lawgiver to all intents and
purposes, and not the person who first wrote or spoke them.”

The quotation underscores a fundamental concern regarding the
relationship between interpretation and law-making: where the
power of interpretation becomes effectively unlimited, the inter-
preter may in practice become the true creator of legal rules [5].
In France, the birthplace of the Enlightenment and, above all, of
the legal doctrine that conceives the judge as merely the “mouth
of the law”, judicial power was expressly circumscribed by the
major legal reforms of the early nineteenth century. Article 5 of
the French Civil Code expressly prohibits judges from engaging
in law-making. The official English translation of the provision
states: “Judges are forbidden to decide cases submitted to them
by way of general and regulatory provisions.” The provision
reflects a longstanding concern within the civil law tradition
that courts should resolve individual disputes rather than create
generally applicable rules, thereby preserving the distinction be-
tween the judicial and legislative functions3.

Accordingly, particularly within the Anglo-American legal tra-
dition, it has been argued that large law firms, acting on behalf of
private clients and whose members often subsequently assume
judicial office, may exercise a significant law-making function
[6]. Through the repeated drafting and use of contractual clauses
which, although formally private in nature, become widely ad-
opted in commercial practice and are subsequently recognized
by the courts, such actors may effectively contribute to the cre-
ation of legal rules. Judicial intervention in these cases is often
limited to acknowledging and enforcing norms that have already
emerged from contractual practice. As a result, it has been sug-
gested that lawyers, rather than judges, may at times become the
true architects of legal development4, Such a characterization
would not, at least in principle, be applicable within the French
legal tradition. Nevertheless, one might regard the French posi-
tion as, to some extent, a legal formalism, since judges in France,
no less than elsewhere, are required to interpret statutory provi-
sions and, in doing so, inevitably adapt—or at times alter—their
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meaning as social and economic circumstances evolve. Even so,
in legal systems founded upon the civil law tradition, written
legislation remains the primary point of reference for legal anal-
ysis. Legal reasoning proceeds from the statutory text rather than
from the facts of individual cases. Consequently, when changes
occur in social or economic reality, it is generally expected that
conduct and practices will be adjusted to conform to the law,
rather than that the law itself will evolve in response to those
developments [7].

As Katharina Pistor observed5, when a court is confronted with
new coding strategies, it begins by classifying the relevant le-
gal relationships within the categories provided by the law.
Those categories may be less rigid than a layperson might as-
sume; nevertheless, civil codes and statutory rules continue to
organize and structure legal relationships by assigning them to
established legal frameworks. But what happens when legal re-
lationships are no longer primarily channeled through statutory
categories and are instead framed almost exclusively through
contractual arrangements devised with considerable freedom
by private lawyers? More importantly, what happens when this
material—developed with far fewer constraints than those typ-
ically found in civil law systems—is incorporated into artificial
intelligence algorithms and subsequently applied in a seemingly
incontrovertible manner?

The question is of particular significance because, as the reg-
ulatory role of the State becomes less pronounced and greater
freedom is granted to private actors in structuring legal relation-
ships, rules that are formally contractual and privately drafted
begin to assume functions traditionally associated with legal
norms. In this way, provisions originally created by lawyers
to govern individual transactions may gradually acquire a qua-
si-regulatory character [8]. When such privately generated rules
are incorporated into artificial intelligence systems, they may be
reproduced, applied and reinforced on a large scale. The result is
that norms originating in private contractual practice risk being
transformed into de facto regulatory standards, not through leg-
islative enactment or democratic deliberation, but through their
repeated incorporation into technological systems and automat-
ed decision-making processes.

The English jurist Simeon E. Baldwin described the role of law-
yers in the common law tradition in the following terms: “The he
development of the law [...] is chiefly the work of the lawyer. It
takes place when the judges adopt what has been argued before
them”6. From this perspective, one of the defining features that
distinguishes common law from civil law is the degree of free-
dom afforded to lawyers in economy, it should be recalled that
by around 1230 the most prestigious activity within the legal
profession was that of the narrators, namely those who presented
the facts on behalf of litigants before the courts and argued their
cases. Around 1330, a group of narrators practicing before the
Court of Common Pleas, known as the serjeants-at-law, orga-
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“As to the practical influence and significance of lawyers in the Anglo-American legal tradition, it is sufficient to recall the development of the trust. The literature on
the subject is vast; see, among many others, A. Gallarati, Trust e societa. Analisi economico-giuridica (Giappichelli, 2009). The trust emerged within the system of
Equity during the fourteenth century and survived, together with the institutions created by the equity courts, the judicial unification brought about by the Judicature
Acts of 1873—1875. The institution has subsequently been imported into a number of civil law jurisdictions, including Italy. In the common law world, legal certainty
has traditionally been pursued through the work of the courts, the doctrine of binding precedent, and the activities of a highly cohesive legal profession that, over
the centuries, succeeded in imposing its own models and practices. Whatever the differences between civil law and common law may be, legal certainty in the latter
tradition was sought not only through judicial decisions but also through particular features of professional organization. Indeed, notwithstanding the many theories
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nized themselves into a professional corporation. Admission to
this body involved an elaborate ceremony conducted with the
participation of the judges of the court, during which the newly
admitted member was invested with a white silk cap known as
the coif, from which the Order of the Coif derived its name. For
a considerable period, this guild effectively monopolized judi-
cial appointments. The monopoly later became more formal than
substantive, as it became customary to admit to the Order all
those appointed to the royal courts. Although the serjeants-at-
law have disappeared, they have been succeeded by barristers
organized through the four Inns of Court: Inner Temple, Mid-
dle Temple, Gray’s Inn and Lincoln’s Inn. The Inns served not
only as places of residence and legal education but also as com-
munities within which professional knowledge was transmitted
through observation and imitation, enabling younger lawyers to
learn from the conduct and practices of their senior colleagues.
During its six centuries of existence, the Order of Serjeants-at-
Law comprised fewer than one thousand members in total, a cir-
cumstance that greatly enhanced the cohesion of the group. See
A. Gambaro and R. Sacco, Sistemi giuridici comparati (UTET,
2000), at 74. From this perspective, common law developed as
a system capable of interpreting and creating legal rules with
a significant degree of certainty through the activity of a rel-
atively small and cohesive professional community. The val-
ues of predictability and calculability, which civil law systems
sought to achieve primarily through legislation, were pursued in
the common law tradition through institutional continuity and
professional consensus. On this view, the evolution of common
law was not merely the spontaneous adaptation of customs and
practices to changing circumstances but also the product of a
relatively restricted professional elite whose legal values and
assumptions were largely shaped by, and directed towards, the
interests of property-owning classes.

Shaping the law. Their role is not confined to advising clients on
the basis of pre-existing legal rules; rather, through advocacy,
transactional practice and the gradual evolution of legal doc-
trines, they participate in the continuous creation of new legal
rights and obligations from existing legal materials. At times,
lawyers must defend their work before a court. Yet they do so
before judges who, until relatively recently, belonged to the
same professional community, since judges in common law ju-
risdictions are traditionally drawn from the ranks of practicing
lawyers. Consequently, transforming legal solutions developed
in practice into generally accepted legal rules has historically
been more straightforward in common law systems than in civil
law jurisdictions [9].

The question becomes more complex when this process is trans-
ferred to an environment in which courts are replaced, at least
in part, by artificial intelligence. What occurs when operational
frameworks and decision-making models are constructed pri-
marily—or even exclusively—on the basis of principles devel-
oped by lawyers working within common law systems, or by
legal professionals enjoying a degree of creative freedom con-
siderably greater than that typically found in civil law jurisdic-
tions? What happens when such materials are incorporated into
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artificial intelligence systems without being filtered through the
legislative and jurisprudential constraints characteristic of civil
law systems—constraints that some critics regard as excessively
rigid and insufficiently flexible, but which nevertheless prevent
legal rule-making from becoming an entirely private undertak-
ing?

The question is not merely theoretical. If artificial intelligence
systems are trained on legal materials originating predominantly
from a particular legal culture, the principles embedded within
those materials may be reproduced and applied on a large scale.
Rules developed in specific historical, economic or cultural con-
texts may thereby acquire a degree of authority and permanence
that was never originally intended [10].

At the heart of this issue lies the question of who selects and in-
puts the materials upon which artificial intelligence systems are
trained. Even without reaching the extreme scenario captured by
the maxim “garbage in, garbage out,” the selective use of sourc-
es may generate forms of intellectual and normative dominance.
It may produce legal relationships governed by principles that
are poorly suited to particular social customs or economic envi-
ronments. More importantly, it may crystallize existing arrange-
ments and perpetuate them indefinitely, overlooking the fact that
innovation frequently begins with ideas initially regarded as un-
orthodox. As Raymond Aron observed, “every faith begins as a
heresy”. This is the central theme of the present study.

Can Digital Code Replace Law?

There is growing concern that the primary mechanism for regu-
lating complex social and economic relationships may no longer
be the law, but rather digital code. Lawyers, who as masters of
legal coding have long stood at the center of the legal order—
particularly in common law jurisdictions—may eventually have
to yield their position to “digital codifiers”. Initially, they may
themselves become digital codifiers, translating legal rules into
algorithmic instructions, perhaps in the service of powerful cor-
porate clients. Ultimately, however, they too may be replaced

[11].

The “digital codifiers” described by Catharina Pistor7 are argu-
ably already at work. They are increasingly engaged in the dig-
italization of contracts, corporations, money and knowledge
itself. What distinguishes these actors from traditional legal
professionals is not merely their technical expertise, but their
ability to translate legal and economic relationships into digital
architectures capable of operating automatically and on a large
scale. Contracts are converted into smart contracts and auto-
mated compliance systems; corporate structures are embedded
within digital governance platforms; monetary relationships are
increasingly mediated through digital payment systems, crypto-
currencies and programmable forms of money; and knowledge
is organized, filtered and disseminated through algorithms and
artificial intelligence systems.

In each of these areas, digital code does not simply reproduce
existing legal arrangements. Rather, it increasingly determines

Int J of Blockchain App Fin Tech 2026
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*Quoted in B. B. Twiss, Lawyers and the Constitution: How Laissez Faire Came to the Supreme Court (Princeton University Press,

Princeton, NJ, 1942).

’K. Pistor, The Code of Capital: How the Law Creates Wealth and Inequality, cited above, at 187 ff.



how rights are exercised, obligations performed and economic
relationships structured. As a consequence, the design of digital
systems may become as important as, or in some circumstances
more important than, the legal rules they are intended to imple-
ment.

The crucial question, therefore, is whether these digital codifiers
are merely translating existing legal norms into technological
form or whether, through the choices they make concerning ar-
chitecture, data selection and operational design, they are them-
selves becoming creators of new normative frameworks. Are
they already at work digitizing contracts, corporations, money
and knowledge? Naturally, the masters of code may believe that
a digital code can emerge capable of replacing law without re-
lying upon it. It is equally possible, however, that the legal code
will continue to prevail and that, with the assistance of lawyers
and established institutions, limits will be imposed upon digital
codifiers [12].

Will there be a struggle between legal code and digital code?
The question may be examined by looking at the digital versions
of legal frameworks governing smart contracts, digital property
rights, digital corporations and, naturally, digital money. Who
will be the most effective defenders of the legal code—that is, of
law itself—against digital codes? Will it be lawyers, who gener-
ally act on behalf of their clients and in pursuit of their clients'
interests, or will this role be better performed by other third par-
ties, such as judges or quasi-judicial bodies, more attentive to the
risks embodied in the principle of “garbage in, garbage out” and
operating with law as the underlying point of reference, given
that what is created cannot be designed solely to serve the inter-
ests of particular clients?

We shall examine certain specific issues relating to blockchain
technology and smart contracts. Other aspects, such as digital
property rights and digital enterprises, will not be examined
here because they raise more specialized questions. For exam-
ple, in the case of DAOs (Decentralized Autonomous Organiza-
tions), a digital financial intermediary known as The DAO was
launched in 2016. Its programmers sought to reinvent the role
of a financial intermediary within an exclusively digital envi-
ronment. However, The DAO operated in a legal vacuum. After
observing the frenzy generated by public offerings of tokens and
coins issued by digital enterprises—transactions comparable to
public offerings of bonds and shares—the U.S. Securities and
Exchange Commission (SEC) intervened. The SEC determined
that such digital enterprises, subsequently referred to as ICOs
(Initial Coin Offerings), should be regarded as securities and
therefore be subject to the standard registration requirements ap-
plicable to securities offerings, although the decision came after
The DAO had already ceased to exist.8

Blockchain

A blockchain is a kind of immutable ledger that contains the
record of all changes in the transactions carried out on it9. Smart
contracts, for example, are designed to operate on a blockchain.
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Every action is recorded automatically; information can be writ-
ten onto the blockchain, but once recorded it cannot be altered.
Because smart contracts do not allow the parties to reverse or
modify performance once the relevant conditions have been met,
they are often said to create a form of commitment stronger than
that produced by traditional legal contracts [13]. The underly-
ing assumption appears to be that the principal problem lies in
ensuring the existence and enforceability of the contract itself—
perhaps a perspective more readily associated with common law
systems—rather than in recognizing that legal systems already
provide mechanisms through which contracts may be formed,
enforced and managed, while still permitting modification, ad-
aptation or even termination when circumstances require it.

From this perspective, the claim that smart contracts are inher-
ently superior because they are technologically irreversible may
be questioned. The possibility of subsequent modification is
not necessarily a defect of legal contracting; rather, it is often
an essential feature of contractual relationships, allowing par-
ties to adapt agreements to changing circumstances and to ad-
dress situations that could not have been anticipated at the time
of formation. Participants who engage in transactions through
blockchain-based smart contracts agree to a set of coded rules
implemented by deterministic computers.

Even these expressions immediately raise a number of ques-
tions. But let us proceed further. According to this view, there
would no longer be any need for the authority of the State or
for State-made law, and the world would become flat, as many
economists have imagined. A first problem, however, is whether
there may be multiple blockchains on which “data” are recorded
and which may, in turn, contain information that conflicts with
data recorded elsewhere. But let us move beyond that issue [14].

When digital code replaces legal code, commitments become
pre-programmed, and even the most powerful actors may be
unable to avoid submitting to them. The more utopian digital
codifiers, rather than being anti-market, believe that it is possi-
ble to create a perfect market, with transaction and information
costs approaching zero and with no need for institutions to regu-
late relationships. One might add, however, that individuals may
from time to time—substantively, if not formally—abuse their
powers for personal gain. Will institutions, once digital code has
become predominant, simply be discarded into the dustbin of
history? Digital code recognizes no territorial boundaries and
connects anyone willing to use it, anywhere in the world—one
might add, regardless of language, customs or social practices.
Yet someone must write the code, monitor it and correct its bugs;
someone must determine whose interests it serves, or whose
interests it ought to serve. Indeed, some digital codifiers have
acknowledged that the digital sphere requires institutions such
as property rights and have advanced proposals regarding how
such rights might be created [15].

But who gives content to those rights, particularly when their
substance may vary from one jurisdiction to another? Will dig-
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8See, on the concept of a DAO, Ethereum — DAO; see also M. Izhar Mehar et al., “Understanding a Revolutionary and Flawed Grand Experiment in Blockchain:
The DAO Attack” (2017), available at SSRN; and the U.S. Securities and Exchange Commission Press Release of 25 July 2017, Press Release No. 2017-131, which
concluded that ICOs such as those issued by The DAO were securities and, as such, subject to regulation and supervision.

°P. De Filippi and A. Wright, Blockchain and the Law: The Rule of Code (Harvard University Press, Cambridge, MA/London, 2018), especially the Introduction; B.
Romano, Algorithms in Power: Calculation, Judgment and Thought (Giappichelli, 2018).



ital codifiers themselves determine the rules governing the dig-
ital platforms they create, the digital contracts they design, the
property rights they define and the currencies they produce? Do
those who possess greater technical skill make the rules while
everyone else must obey them? And who is to decide who is
more skilled? By what criteria is such superiority to be mea-
sured? Even where the creation of digital code involves mul-
tiple participants, it is rare for all of them—assuming that the
concept of “all” can itself be defined—to possess equal rights
or influence. Coding projects are generally initiated by a leader
supported by a team. At times, some participants may choose,
or be compelled, to separate from the original code. Only when
a sufficient number of followers support the new project can a
digital venture succeed independently [16-20].

Can a hierarchical relationship arise between digital codifiers
and users? Can it be said that digital codifiers exercise over their
code a degree of control greater than that historically exercised
by lawyers—particularly in common law systems—for example
in shaping the law of property? Lawyers, after all, have tradi-
tionally been required to balance the demands of their clients,
whether businesspeople or otherwise, against the need to secure
acceptance of their legal constructions and concepts by the State.
Digital codifiers, by contrast, often develop their schemes with
little regard for existing legal rules and institutions. The question
therefore arises: according to what criteria do they operate, and
what exactly do they choose to place within the systems they
design? Ultimately, the content of rights—whether intellectual
property rights or other forms of property—must necessarily be
negotiated with public authorities and legal institutions. If that is
so, the resulting schemes cannot truly be universal, immutable
or entirely self-executing.

Smart Contracts

A smart contract is a contract expressed in digital form. In its
simplest formulation, it is any computer program that translates
the terms of a legal contract into digital code. Blockchain tech-
nology, however, is said to make it possible to take a further
step, appearing to offer the prospect of dispensing not only with
traditional legal mechanisms but also with the institutions re-
sponsible for enforcing them.

A smart contract is a contract written in digital form. In its
simplest form, it consists of a computer program that digitally
encodes a legal agreement. Blockchain technology, however,
would make it possible to go one step further and appears to
promise a world in which neither the law nor the institutions
responsible for enforcing it are required. A contract embedded
in a blockchain—an immutable digital ledger—would no longer
be merely the means by which parties undertake an obligation;
it would itself constitute the obligation10. Digital code would
execute the commitments embodied in the agreement without
allowing either party to interfere. For this to occur, the code must
be capable of controlling services, payments or the delivery of
goods. If we assume that it can do so, it becomes possible to
imagine a world in which courts are no longer required to inter-
pret and enforce the law as we know it. An Orwellian prospect
[21-25].
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Certain contracts already in existence, particularly those based on
standardized forms or templates that are largely non-negotiable
or only minimally modifiable, may be viewed as early examples
of this tendency. One may think, for example, of the articles of
association of a simplified limited liability company, where the
parties' autonomy is significantly constrained by pre-established
legal models. For many economists, who have long argued that
contracts are inherently incomplete and therefore constitute an
obstacle to the achievement of a perfectly functioning market,
and who point out that contracting parties frequently fail to hon-
or the commitments they undertake, smart contracts would ap-
pear to represent the realization of a long-standing aspiration. By
automatically enforcing obligations and reducing the scope for
opportunistic behavior, they seem to promise a world in which
contractual commitments are performed exactly as agreed11.

Unlike traditional legal contracts, smart contracts are intended to
be self-executing. Once the transaction has been agreed, the dig-
ital code would implement it automatically, leaving no room for
interruption, deviation or non-performance. In this way, the an-
cient principle of pacta sunt servanda would appear to be realized
almost by magic. The real-world situation that comes closest to
this ideal is the simultaneous exchange of goods and money—a
spot transaction. Whenever delivery or payment is deferred to a
future date, one party assumes the risk that the other may fail to
perform its obligations. The law of secured transactions seeks
to address this problem by providing remedies, for example by
allowing a creditor to rely on an asset pledged as collateral—a
parcel of land, a valuable object or a bank account—which may
be seized and sold in order to recover unpaid debts. The legal
system thus increases legal certainty, but it does not replace the
underlying economic transaction. From the perspective of many
economists, the market therefore remains imperfect.

If, however, the debtor no longer possesses sufficient assets, or
if those assets have lost much of their value owing to unfore-
seen events, the law may prove ineffective. When the creditor
attempts to enforce his rights, legal remedies may provide little
or no practical benefit. For this reason, despite the fascination
they exert, smart contracts have also been described as “a very
stupid idea”12. In reality, markets are not perfect, competition is
not perfect, and neither can ever become perfect. Structural lim-
itations in the availability of information, informational asym-
metries and other sources of uncertainty make such an outcome
impossible. Nor can an immutable code be immune to change
[26-30].

Consequently, self-executing digital contracts cannot be insu-
lated from changing circumstances. Change may originate from
outside the system itself, in the form of the proverbial exogenous
shock familiar to economic theory, whether arising from war,
financial crises, natural disasters or other unforeseen events. At
least since Keynes, the study of uncertainty has occupied a cen-
tral place in economic thought. Economic actors operate in a
world in which not all future contingencies can be anticipated,
measured or incorporated into contractual arrangements in ad-
vance. For this reason, the assumption that contractual relation-
ships can be completely specified and automatically executed
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under all circumstances remains open to question. Even where
a contract has been translated into immutable digital code, the
economic and social environment within which it operates re-
mains subject to continuous change. The problem of uncertainty
is therefore not eliminated by technology; it merely reappears
in a different form13. If the world changes in an unforeseeable
manner for both parties, it may become necessary to renegotiate
the agreement or to resort to a mediator in order to allocate the
resulting losses [31-35].

Changes may also arise from within the system itself, in the form
of errors (bugs) in the original code or because of incomplete
drafting. Such problems may stem from the inability of codifiers
to anticipate all the ways in which the code may be used—or
abused—in the future. They may also arise from the issues dis-
cussed above in connection with the principle of “garbage in,
garbage out” or with Raymond Aron’s observation that “every
faith begins as a heresy.”

It is a well-established principle that a complete contract cannot
exist. Contracts are inherently incomplete because the parties are
unable to foresee all future contingencies, or because the cost of
doing so would be prohibitive. Codifiers who rely upon decen-
tralized blockchain systems tend to pay little attention to these
problems. Within this perspective, defective code is regarded
merely as a bug to be corrected in the next version rather than as
a fundamental problem capable of undermining any attempt to
create a binding commitment in the face of an uncertain future.
Yet the issue may be more profound. If uncertainty is an inherent
feature of economic and social life, then no amount of technical
sophistication can entirely eliminate it. The existence of bugs,
drafting omissions and unforeseen contingencies may not sim-
ply reflect imperfections in coding; they may instead reveal the
limits of any attempt to translate inherently incomplete human
agreements into fully self-executing digital rules14. Unlike law-
yers, who have never treated the legal code as something sacred,
digital codifiers often appear inclined to do so.

Fundamental uncertainty is an entirely different matter from
whether a particular code functions correctly or contains defects.
It means that it is impossible to escape from “unforeseen surpris-
es”; one can only envisage a range of possible outcomes. Some
relatively simple contracts may be capable of being encoded on
immutable ledgers, but others—perhaps most contracts, since
the distinction between simple and complex is itself open to de-
bate—must remain capable of adapting to future developments.
Much depends on the nature of the particular contract. Certain
agreements, arguably those that may be described as simple, can
be automated or recorded on an immutable ledger. Vending ma-
chines, for example, automate a straightforward contract of sale:
money is inserted and the machine delivers a drink or a snack
[36-40].

There is little room for negotiation. Similarly, share transactions
on financial markets and certain financial instruments, such as
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swaps, have been implemented through blockchain-based sys-
tems. Where digital code has access to the account from which
payment is to be made—and provided that sufficient funds are
available—such contracts may effectively become self-execut-
ing. Other contracts, however, particularly those that require the
parties to cooperate over time, do not fit comfortably within this
framework and may be capable of utilizing only certain aspects
of digital code. Such agreements continue to require the sup-
port of legal rules, whose flexibility remains one of their princi-
pal strengths. Contracts are intended to be performed, but they
are inherently incomplete. When circumstances arise that alter
the meaning, purpose or economic assumptions underlying an
agreement, the parties frequently renegotiate its terms. Many
legal systems expressly recognize this reality and, for that rea-
son, provide mechanisms allowing exemptions, adjustments and
departures from otherwise binding contractual obligations. The
rigidity of smart contracts tends to favor the status quo, yet it
will inevitably come into conflict with changes in the real world,
particularly in sectors characterized by continuous change, such
as finance. A final example may be useful. Credit default swaps
(CDSs) are insurance-type contracts that allow one party to ob-
tain protection against losses in the value of financial assets that
it may not even own. Under a CDS, the protection seller is re-
quired to make cash payments to the protected party if the value
of the underlying asset falls below a specified threshold [41].

To me, they appear little more than wagers, but let us set that
issue aside. No one expected that threshold to be breached on
a large scale; at most, it was thought that such an event might
affect only a limited number of assets. Contrary to all expec-
tations, however, asset prices collapsed across the board. As a
result, the principal seller of CDS protection, the well-known
multinational AIG (American International Group), found itself
overwhelmed by collateral calls from the parties it had insured.
At that point, AIG challenged the scope of those calls, only to
discover that the contract failed to address the situation in which
it and its counterparties now found themselves. The agreement
provided that the party seeking payment should calculate the
amount of the loss on the basis of observable market prices. Yet
precisely when the markets were needed most, they had effec-
tively ceased to exist. Trading activity had become extremely
limited and there were therefore no reliable market prices to ob-
serve. The only remaining option was to make estimates, which,
predictably, varied considerably.

By going “offline” and negotiating on a case-by-case basis the
amounts that counterparties under the CDS contracts were en-
titled to receive, it proved possible to postpone the crisis and
mitigate its impact. Had AIG collapsed, the crisis would have
become systemic, affecting not only the parties directly involved
but also countless innocent and unsuspecting third parties. Smart
contracts might not prove to be quite so smart. As Paul Krugman
has observed, following the collapse of Lehman Brothers, the
rescue of AIG cost approximately USD 85 billion, yet it was
considered necessary15.
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Conclusions

The enduring challenge in the legal sphere is to give practical
effect to the maxims of Celsius, “Scire leges non est earum verba
tenere, sed vim ac potestatem” (“To know the law is not to hold
its words in memory, but to understand its force and effect”),
and of Cicero, “Non ergo a praetoris edicto, ut plerique nunc,
neque a duodecim tabulis, ut superiores, sed penitus ex intima
philosophia hauriendam iuris disciplinam putas” (“You believe
that the science of law should be drawn not from the Praetor’s
Edict, as most now do, nor from the Twelve Tables, as earlier
generations did, but from the innermost depths of philosophy™).
These principles ought to guide judges in the exercise of inter-
pretation, against the backdrop of Ulpian’s well-known obser-
vation: “Quod quidem perquam durum est, sed ita lex scripta
est” (“This is indeed very harsh, but such is the law as it has
been written”16). Bobbio is an important representative of legal
positivism and adheres to what he calls “moderate ethical pos-
itivism”.

According to Bobbio, law “has value as such, independently of
its content; not, however, because (as the extreme version main-
tains) it is always just in itself, or even the supreme ethical value,
merely by virtue of being valid, but because it is the necessary
means for realizing a certain value, namely order (and legisla-
tion is the most perfect form of law, the one that best realizes or-
der). For ethical positivism, therefore, law always has value; but
whereas in its extreme version this is a final value, in its mod-
erate version it is an instrumental value”. In other words, one
“prefers law to anarchy because of the value—order—that law
makes possible.” Order is the result of the implementation of a
normative system. More specifically, social order requires “that
social relations be conducted in accordance with certain funda-
mental rules common to the various social classes and groups”.
There is, moreover, a close relationship between order, coercion
and legal positivism. Coercion is the means by which conformi-
ty of human conduct to law—and therefore to order—is secured.
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From this perspective, a number of questions arise concerning
the international legal order, although this is not the place to ex-
amine them. Others reply that the ultimate purpose of law is not
order but a higher value: justice. What matters is not simply any
order, but a just order. Bobbio, however, adds that justice means
nothing other than legality, namely conformity with and adher-
ence to the law, and therefore with order itself. A just action is an
action that conforms to the law.

Accordingly, Bobbio interprets the Roman maxims suum cuique
tribuere and neminem laedere as expressing the idea that the
former seeks to attribute to each person what is due to him or
her according to a given legal order, thereby establishing order,
while the latter requires individuals not to exceed the limits im-
posed upon conduct by that order, not to invade the sphere of
others and therefore not to destroy order. Both maxims are thus
reduced to the principles of establishing order and not destroy-
ing order. From the standpoint of moderate ethical positivism,
the function of law is precisely to guarantee order. In this re-
spect, the positivist view is not necessarily incompatible with the
conception that regards justice as the proper end of law, since,
according to one influential understanding, justice ultimately co-
incides with order [42, 43].

Today, many believe that the problems discussed above can also
be solved through digital code, blockchain technology and smart
contracts, which allegedly require neither interpretation nor
questions of power, nor intervention or recognition by the State.
Yet neither blockchain nor the other instruments considered here
resolve these issues. Nor do they solve the problem of rights:
how rights are guaranteed, by whom they are guaranteed, or
what their content should be. These matters necessarily require
engagement with institutions. Institutions are needed both to
give substantive content to rights and to ensure their protection.
Digital instruments are, after all, primarily concerned with form
rather than substance, notwithstanding all their potential and all
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their limitations. Unless, as Katharina Pistor suggests, “those
who control resources, with the best lawyers at their disposal,
can pursue their interests with very few limits”17, filling and
shaping the templates, schemes and algorithms that ultimately
govern the operation of artificial intelligence systems.
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