











Smart Contracting: A Multidisciplinary and Proactive
Approach for the EU Digital Single Market

ideologies, which fulfil obligations by command, and are enabled to execute
rights in full control of certain assets (Szabo, 1997; Christidis & Devetsikiotis,
2016; Koulu, 2016). The so-called smart contracts are often nested in distributed
data structures, within shared ledgers,’ and do not necessarily derive from or
refer wholly to a legal agreement. The code is inexpressive, incomplete and not
amenable to the relational theory of exchange if standing alone. In contrast, the
relational approach of SC may help transform the exchange environment from
what it is: restrictive, antagonistic, contentious, competitive, divisive and costly,
into participative, responsible, responsive and collaborative, and is developed in
conformity with the existing legal frameworks and values.

Smart contracts are not the result of smart contracting processes. While SC
revives the interest on contractual freedoms and contributes to sociotechnical
systems, smart contracts could deprive the parties from having control of
automated transactions. For example, smart contract commands are irreversible
(Rouvroy & Stiegler, 2016). Technically speaking, automation is unproblematic:
blockchains can be embedded with data and commands which are activated upon
pre-established conditions (inputs) to produce unambiguous results (outputs).
Automation adds digital efficiency to the problem of enforcement and secures
record-keeping, but efficiency is not the only or the most important concern of
legal procedure theories; in fact, it can be argued that any contemporary legal
system would be irritated by the notion of unrestricted efficiency overriding
other and more complex values that need to be upheld such as the fundamental
rights to freedom and property. The procedural justice pursued by due processes,
according to the Rule of Law doctrine is substantially more important, due
to a notion of fairness alien to computational methods that balances powers,
provides assurances of respect for equality, transparency, and a reasonable
chance for agents to participate in operations that could modify their legal
rights and obligations (Kerikmie et al., 2016). Furthermore, the due process
stands against swift and summary proceedings. Smart contracts may be optimal
execution management code, decentralized and fully autonomous, able to
increase transactional accuracy, but not inherently fair.

Smart contracts are claimed to create incentives to make new trade relationships
possible in non-human interaction inside the growing ecosystem of ‘smart’
devices such as in machine-to-machine commerce (Christidis & Devetsikiotis,
2016). Examples would be self-recharging devices/appliances and cars which
perform their own periodical revisions. However, it would be a limp argument to

> Some of the most popular distributed ledger platforms are: AxCore (https://axoni.
com/), Digital Asset Platform (http://digitalasset.com/), and Ethereum (https://
ethereum.org/).
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state that because distributed systems are self-executing and tamper-proof, trust
is not necessary. Much to the contrary, the viability of these systems requires an
enormous amount of trust in the enveloping agreements and it is hard to ensure
the faithful correspondence between automated transactions and the agreement
they aim to secure. Technology cannot understand in the sense of a state of
mind or intuition; code does not detect whether agreements were fixed onto
blockchain mistakenly, fraudulently or by force. The unrestricted dissemination
of smart contracts could unleash regrettable chains of events, presuming
everyone is well informed and self-reliant. Smart contracts are ill-suited for
relational exchange and collaborative contractual management strategies. They
resemble discrete transactions and do not admit proactive elements unless their
usability is improved with user-friendly templates allowing human involvement.
Some template ideas with simplified interfaces have begun to emerge, aiding
some contractual stages rather than handling the whole lifecycle of contractual
processes (Clack et al., 2016).

Adding a complex algorithmic layer to complicated legal texts and documents
does not increase understanding, much less when using misleading
characterizations. Moreover, the metaphoric use of contractual terminology
to refer to smart contracts may be thought to justify enforcement, possibly
rendering some transactions illegal. Smart contracts proponents must invest on
the UX and UXI of these computational tools, and clarify that smart contracts
do not equal complete legal agreements. Non-usable automated systems are
likely to deepen asymmetries and structural conflicts. Consequently, a transition
from welfarism and protectionism to a fully self-regulated scheme cannot be
imposed or justified by any legal system in the absence of guarantees for groups
with disadvantages, lack of competences and unhabituated or incapable of
self-agency. The institutionalization of SC practices may provide the missing
assurances in contracting processes where automation would only occur if
consent has been verified or when human participation has been enabled, and
safeguarded from unfair and abusive practices. This is why this paper argues
that smarter contracting practices are key in transitioning from digitalization to
these self-executing blockchain technologies.

Table 2 summarizes the areas where work on further specification is warranted
to differentiate both concepts and research areas.
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Table 2. Conceptual differences between smart contracting and smart contracts

Criteria Smart contracts ‘smart contract code’ | Smart contracting
-‘contractware’-

Definition Distributed system for automated execu- | Principled legal products and services design
tion of events according to contractual activities focused on usability and UX of inter-
terms, typically contained on a shared faces with legal relevance
ledger. Comparable with digital manage-
ment rights

Scope Supports some stages of the lifecycle of | Covers all stages of the lifecycle of a contract
a contract

Governance | Promotes a discrete transaction view of | Operationalizes the relational view of exchange

approach contracts

Technology | Computational. Blockchain technologies | Specialized contractual management strategy
mainly supported by digital technologies

Purpose Efficient execution, self-organizing, self- | Efficiency, effectiveness, satisfaction, sustain-
help, compliance, independence from ability (relational), dispute prevention
state control

Main Smart: automated by electronic means | Smart: strategically sound, astute, scalable

characteristic onto electronic formats, transferable, sustain-

able, friendly, collaborative, relational, proac-
tive, socio technical (supported by technology)

Results/out- | Preconceived outputs, enforcement, Multi-dimensional, not necessarily a deal or the

come accuracy. Examples: asset transfers, completion of a contractual provision, dynamic
conditional charges, etc. performance and execution (may be trans-

formed according to unforeseeable events,
renegotiation, etc.)

Features Perfect implementation leaving no room | Innovative dynamic conflict management;
for errors; unstoppable; tamper-proof; all | traditional enforcement; susceptible to human
conditions must be decided beforehand; | error; does not consider a contract can deter-
operational semantics, freedom ‘in’ but | mine beforehand everything needed to know
not ‘out’ about a legally relevant relationship; the literal

interpretation method is one of many ways to
Other attributes: Security, anonymity (to | process text; treats interfaces as boundary
some extent); data integrity (record- objects; requires expertise on legal pragmat-
keeping); decentralized and independ-  |ics); freedom ‘in’ and ‘out’
ent; innovative

Informa- Indifferent to legal requirements for the | Usability criteria is a key component. Focused

tion and formation of valid agreements. Inex- on creating compliance incentives by increas-

knowledge | pressive, not user-friendly. Templates ing understanding and reducing misinterpreta-
management | proposals aided with basic graphical user | tion and information asymmetries

aspects interfaces may help solve this problem®

Drawbacks | Transaction costs economics approach, | Not binding, requires institutionalization efforts
motivates adversarial thinking, wasteful, | which increases investment costs (change),
no scalability, pricey, tamper-locked, contracting and lawyering styles are slow
distributed but not collaborative changing institutions

Current Usability and synergies between the so- | Dissemination, systematization and

challenges | cial and the technical components of this | unification of theoretical developments and the
technology; uncertainty on whether the | practice. Slow consolidation of the research
parameters for execution faithfully repre- | field, and the automation rush.
sent what was agreed by the parties.

6

A high-tech industry consortium (http://entethalliance.org/) launched in February 2017 a joint

research project to explore the applications of Ethereum to a wide spectrum of transactions.
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Source: Adapted from the notes on Smart Contracting presented in the
Computation methods in Law Workshop at Ulm University in November 2016
(http://www.uni-ulm.de/mawi/cml/).

Blockchain technologies and systems using Al are soaring in popularity in a
haste that reminds of the problems of the social interconnected technologies: the
content of the Web is full of mistaken and misleading data and imperfect code,
produced and used by biased people who do not legitimately represent others,
but influence decision-making on behalf of everyone. Al is bound to reinforce
the inherent biases present at programming, leading to unintentional neglect
of fundamental rights and ongoing sociotechnical processes such as increased
inclusiveness, social responsibility or sustainability (Barocas & Selbst, 2016).
Crawford and Calo (2016) described the situation as follows: “Al research has a
blind spot that needs to be addressed by a social system approach to automated
decision making, where the Al system undergoes a test of how the system is
interwoven with social processes, ethical principles and legal regulations.”

Rejection of Al solutions and blockchain technologies in law would not be
reasonable, but building a governance system where the problems generated
by these tools are properly addressed is a must. Conventional theories and
methods are poorly equipped for dealing with automated exchange and a
network of autonomous devices is growing without having yet framed their
applications in consideration to the affected social systems. Loosely attributing
collaborative tags to machines and suggesting these could, on people’s behalf,
perform personal human activities such as understanding, agreeing, accepting
and contracting is misleading. This is in part why automation is a reason for
privacy, security, and trust on the Web to continue to be critical research issues
(Wagner, 2016), not to mention the challenges that arise in view of the built-in
indifference to individuals and minorities that algorithmic properties and big
data unintentionally display (Barocas & Selbst, 2016).

In little more than a decade the legal tech movement has raised awareness about
alternative mind-sets and the need for changes and innovation in law and the
legal profession (Susskind & Susskind, 2015) but the prevalent updates are
superficial. Lawyers are being helped to do what they have always done with
‘legalware’ such as storing and sharing contracts, and data analysis (see more
on this and other applications of digital technologies in law in Kerikmée & Rull,
2016). Machine learning and the implementation of computational methods
in law has barely been addressed or problematized in spite of the many areas
where fundamental values could be affected (Roach, 2016). Nevertheless, the
implementation of computational methods in the legal sphere is on the increase,
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and before or along with the automation of the law, UX and UXI developments
will become necessary. Usability should not be mistaken for a trivial and
secondary trend. Transaction quality factors are substantial to the existence of
law by code and may determine the validity of a deed. The future does not end
in automation, other types of texts and formats, voice and sound conventions
may soon be found to constitute binding legal conduct. Contracts, transactions,
pacts, and other legal acts could eventually be embedded on melodies, drawings,
or even movements if unambiguously modifying relationships, or if those
expressions are given the power of transforming rights and obligations. For the
time being, imperfect human judgment and control seems much better than none
over the growingly smarter contracts of the Internet of Everything (Hussain,
2017).

4. Concluding remarks

This paper unpacks the SC concept from characterization to specification,
consolidating dispersed theoretical developments in the field of proactive law,
business law for the digital markets and sociotechnical systems. The concept
includes a proactive, relational and sustainable approach, proposed for strategic
contractual management processes and the private governance of trade. The
proposal challenges the traditional governance capacities of private exchange
models to adapt to digital markets, and makes contributions to the theory and
practice of relational exchange and trade that are manifold and cross-disciplinary.
SC stems from the most advanced developments of the conflict management
and dispute prevention field. It operationalizes lan Macneil’s original relational
theory weaving contracting with threads of other sociotechnical exchange
realities at different levels such as digital transformations and automation.
SC relies upon few essential rules from the legal system and other formal
institutions, and develops heuristics for contract drafting and transaction design
through principles and UX/UXI factors.

The operationalization of SC as a relational theory is possible in environments
where collaboration and contract responsibility or self-agency as the minimum
conditions of viability and an institutional legitimizing framework are available.
Awareness of these values would help the adoption and inspire the diffusion of
the practices.

The institutional regulatory system and exchange environment of the EU,
where the proactive movement has been officially promoted, legitimizes the

Baltic Journal of European Studies 237
Tallinn University of Technology (ISSN 2228-0888) Y0l 7aIlN®. \2~(23)ity of Technology
Authenticated
Download Date | 4/20/18 11:55 PM



Maria Claudia Solarte-Vasquez
Katrin Nyman-Metcalf

SC approach. If the perspective spreads across the DSM, it is likely to increase
consumer empowerment and with it, strengthen confidence in the European
digital trade and business environment. The operationalization aspects of SC
suggest to build into legally relevant exchange consumer protection by design,
following the principled functional components of the proposal. The SC concept
needs to be contrasted with smart contracts for a clear and detailed specification.
The former is about improving the quality of regulations and applies to any
legal document, deal, contract or transaction, automated or not, while the latter
is a digital entity using a metaphor of widespread acceptance to refer to code
or computational tools and self-executing transactions, preceded or not by
valid agreements. SC could improve the usability of smart contracts and both
may be integrated in digital contractual management but remain categorically
differentiated from the foundational level.
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