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1 | Foreword -

There are or were four impediments to the ubiquitous usage of

on-chain smart contracts. A clearer understanding of the legal status of
cryptoassets and smart contracts has been provided by the UKJT's Legal
Statement at the end of 2019. One or more dependable Central Bank Digital
Currencies will hopefully emerge soon. The UKJT's Digital Dispute Resolution
Rules are to be published in April 2021.

The fourth impedimentis the absence, thus far, of a universally accepted
method of digitising commercial and legal documentation. The existing options
are not uniform.

The UK Legal Schema aims to rectify this fourth impediment by providing

a generalised universal structured data format for the creation of digital
contracts.  wholeheartedly welcome the project. Uniformity in machine-
readable text will be a great step forward for smart contracts and mainstream
usage of cryptoassets.

Peter Hunn and his team are to be congratulated.

The Rt. Hon. Sir Geoffrey Vos
Master of the Rolls
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Introduction

In November 2019, the UK Jurisdiction Taskforce of the LawtechUK Panel’
(the "UKJT") issued its Legal statement on cryptoassets and smart contracts
(the “Legal Statement”).? Following publication of the Legal Statement, the
Government asked the Law Commission to review the law on both smart
contracts®and digital assets.* Most recently, the UKJT launched its public
consultation on a set of Digital Dispute Resolution Rules ("DDRR").

The Legal Statement has demonstrated the capability of the law of England and
Wales to adapt to new forms of commercial coordination and property.®> The
Law Commission projects, together with the DDRR, are sure to add further legal
certainty, providing an important and robust foundation for the development
and adoption of these technologies.

Building on this legal foundation, and through the LawtechUK Sandbox,

this white paper accompanies the publication of the open source code and
associated documentation fora UK Legal Schema ("UKLS” or “Legal Schema”).
The UKLS provides the first step towards this necessary technical foundation
to support the mainstream adoption of digital documents (including smart
contracts).®

The Legal Schema is an open source initiative that provides a common
language for creating and managing legal documents as data, much like
schema.org does for webpages. As we move towards a widespread digitisation
of the contracting process (reflecting the digitisation of most aspects of
society), the need for this common language is pressing. In the same way that
schemas underpin and enable web development, the UKLS not only supports
the development of individual digital contracts but, importantly, it enables them
tointeract with each other (and existing technologies). The result being that the
emerging smart contract and digital asset industries in the UK can benefit from
both strong legal and technical foundations.
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The Legal Schema shares the vision put forward by the Government in the National Data
Strategy, namely that “[w]e want the UK to be a nation of digital entrepreneurs, innovators
and investors, the best place in the world to start and grow a digital business, as well as

the safest place in the world to go online”” This whitepaper and the accompanying Legal
Schema offer an important component for such a large scale digital transformation of the
UK economy and jurisdiction.

In this paper, the authors provide context to the UKLS by setting out the nature and value
of digital documents. They anchor this discussion in two practical use cases SmartCo

and Smart Trade. Both case studies demonstrate how the UKLS can be used now, with
existing technology and largely within existing systems. Finally, the authors acknowledge
that building a legal schema that encompasses the wide variety of legal documentation
and relationships that exist will take time. It also necessitates collaboration and consensus
across the private and public sectors, as well as academia. Nonetheless, the growth of the
sharing economy and the rise of consensus-based projects in the technological space
(most notably schema.org for websites) show that a project like this is achievable and
within reach. We hope that the launch of this whitepaper, alongside legalschema.org is
the first step in that collaboration.

The Legal Schema is a critical component of the future of lawtech and would not have
been possible without the support, guidance, and input of:

— Lawrence Akka QC, Twenty Essex

— Victoria Birch, Norton Rose Fulbright

— Nick Davies, HMRC

— Dr Anna Donovan, UCL and LawtechUK Panel

—— Professor Sarah Green, Law Commission and LawtechUK Panel
—— LawtechUKand the UK Jurisdiction Taskforce

—— Alexandra Lennox, LawtechUK

— Maja Mazur, Norton Rose Fulbright, seconded to LawtechUK
—— David Quest QC, 3 Verulam Buildings

— Jenifer Swallow, LawtechUK

— Sir Geoffrey Vos, Master of the Rolls

This discussion paper, co-edited by Peter Hunn, Lawrence Akka QC, David Quest QC, Dr
Anna Donovan, Victoria Birch, and Maja Mazur is intended to provide an introduction to
digital contracts, the technology, and its purpose and benefits. It accompanies the UKLS
codebase and documentation at www.legalschema.org.
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Summary

Contracts are typically documented in word-processed formats. Even

though represented in digital form they remain purely textual documents. By
contrast, a digital contract represents an agreement, enforceable at law, in a
data structured format. The inclusion of structured data enables a contractual
document to be transformed from a static textual document to a natively digital
format that facilitates new forms of functionality for contractual agreements
and documents by enabling “open access™ to, and sharing of, contract

data such as (i) search and analysis of data within contracts; (ii) integration

of contract data with external systems for e.g. automated reporting and
operations; and (iii) the creation of “smart legal contracts” and integration with
cryptoasset systems.

The UKLS provides a generalised universal structured data format for the
creation of digital contracts. At its core, the Legal Schema consists of a Legal
Schema Language (LSL) that enables users to build an ontological structure
into contracts and other legal documents. By doing so, documents are
rendered machine-readable as well as human-readable. This means that the
document, by way of its data structure, can be integrated with external software
systems and indexed, queried, and analysed in a manner similar to web pages.
Notably, machine-readable documents can be integrated with distributed
ledger-based cryptoassets to provide a contractual basis for

their usage.

Digital contracts will typically be constructed using markup languages and,
increasingly, code components (see figure 6). The UKLS operates as the core
foundation (or “narrow waist”) of a contract technology stack (see figure b)
meaning that it functions as a minimal, universal, and implementation

agnostic approach to representing data in contracts. The narrow waist

widens to accommodate and support innovation at other levels of the contract
technology stack, including by:
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—— providing compatibility with current and future markup languages for digital
contracts,

—— integrating with existing domain specific schema languages, such as Companies
House and Crown Legislation Markup schemas (see p.19);

—— enabling contracts to be converted into other machine-readable structured data
formats such as XML and JSON and human-readable formats such as PDF and
DOCX:; and

— facilitating a standardised means of integration of contractual data across different
distributed ledger technologies (e.g. Ethereum, Hyperledger Fabric, Corda), smart
contracts, and cryptoassets.

The UKLS represents the first stage in the development of an open source format for
digital contracts in the UK. Further development will be undertaken with LawtechUK,
University of Oxford, University College London, and other industry stakeholders.

This whitepaper introduces the first phase of the UKLS development in three

stages. Sections b-7 introduce the value of digital contracts, the technology, and its
implementation, respectively. Section 8 introduces two example applications developed
with Norton Rose Fulbright and HMRC showcasing the use of UKLS. Section @ concludes
by introducing the next phase of development of the UKLS. The Annex provides further
technical detail.

KEY TAKEAWAYS

——  Contracts, evenin “electronic” form, have not kept pace with advances
in information technology. Most are word-processed in DOC/DOCX
format (e.g. Microsoft Word) and may be converted to PDF for electronic
signature and storage in document management systems. Word
processing software is specifically intended to document the legal and
commercial data, rather than to structure the document as usable data
in the same way as a database or web page, for example. The process of
documenting that sales contract serves to effectively capture important
datain a digital paper equivalent, rather than digitising the underlying
agreement itself.
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This paper introduces the Legal Schema (UKLS) initiative. UKLS provides a
minimal, universal, and technology implementation agnostic approach to
representing structured data in contracts.

Structured data enables contracts and other legal documents to take a
natively digital format (a “digital contract”) that facilitates new forms of
functionality by enabling “open access” to, and sharing of, contract data
such as (i) search and analysis of data within contracts; (ii) integration of
contract data with external systems; and (iii) the creation of “smart legal
contracts” and integration with cryptoasset systems.

A digital contract is both machine-readable and human-readable.

The former is provided by the structured data model for the contract,
expressed using schemas constructed using the Legal Schema Language
(LSL).

This work is complementary to existing work and advances in this area.
Future development of the UKLS will be undertaken with a range of
stakeholders to set the foundations for an ‘Open Agreements’ framework
for digital contracting in the UK. Such a framework will provide a universal
specification and technical framework for developing and using structured
contractual data to:

enable all contracting parties to utilise a single modeling language
and ontological basis for contract data; thereby ensuring that
contracts between parties ‘speak the same machine-readable’
language and can be used by each contracting party in their own
software systems that support the common contract data standard;
and

fosterinnovation in lawtech, and specifically contract technology,
such as document markup languages, APIs, cryptoasset systems,
artificial intelligence, contract analytics and similar software tools
and products.
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4 | From Documents
to Data

The legal and commercial worlds operate through documents. The universe
of these documents is expansive, covering everything from the sale of goods
to financial instruments such as bonds and derivatives, company formations
and dissolutions, mortgages, mergers and acquisitions, capital financings,
international trade, and much more. Invariably, most of these documents are
uniformin terms of the technology used to represent them. Most are word-
processed in DOC/DOCX format (e.g. Microsoft Word) and may be converted
to PDF (e.g. Adobe Acrobat) for electronic signature and storage in document
management systems.

These documents and the technologies can be seen as an “operating system”
for business. There is, however, an increasing recognition that these formats are
suboptimal in nature.”

Legal documents, evenin “electronic” form, have not kept pace with advances
in information technology. Web technologies that enable web pages to

be constructed and shared, by contrast, have undergone considerable
development and maturation.
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Take a simple contract for the sale of goods, for example. That contract may be
documented as a word-processed file and subsequently electronically signed by the
parties. That document contains business critical information pertaining to the rights
and obligations of both the buyer and seller of the goods. That information is stored as
text. Itis not data in the same form as one would see within a database of, say customer
information, or an enterprise resource planning system. It cannot, consequently, be
directly integrated with these systems. As such, it exists as information siloed from other
systems that may benefit from access to it, and incapable of being used with many of the
technologies that are now commonplace in enterprise.

The core reason is that the software is specifically intended to document the legal and
commercial data, rather than to structure the document as usable data in the same way
as a database or web page, for example. The process of documenting that sales contract
serves to effectively capture important data in a digital paper equivalent, rather than
digitising the underlying agreement itself.

By representing the document in a format that natively digitises the underlying data, it
becomes feasible to simultaneously achieve the goals of: (i) documenting the agreement;
and (ii) representing the agreement in a form that provides access to, and usage of, the
critical business data held within that document.

FIGURE 1 | Contrasting documentation and digitisation of contractual agreements
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There are many reasons as to why this may be beneficial. Ultimately, these are reducible
to two core principles: (i) access; and (ii) analysis.
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The former enables the document to integrate with other software-based systems by
exposing the underlying data in a manner in which these technologies can interpret

and interact with. Rather than having to manage documents “by hand” to perform these
business processes, they can be managed using software using the data within the
document. As the average cost of managing a simple contract averages around $7000
according to data collected by IACCM — largely attributable to post-signature business
processes'® —the transaction cost value of automating these cost intensive manual
processes is considerable. The latter, enables the document to be introspected and
analysed directly using its core data rather than attempting to interpret the document
through indirect means such as natural language processing (NLP)."" The document can
be treated just like any other data, meaning documents can be queried just like databases,
and existing data analytics techniques can be applied to extract insights across a corpus of
documents.
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— Digital Contracts

Contracts, like most other legal documents, are outliers in a digital world even if the
document itself is digital.””? Other digital documents, like web pages, are formed of
‘structured data’.® This enables all of the web-based functionality we have become
accustomed to. It enables data to be shared between web-based applications and
resources, indexed and searched using search engines,”® and tracked and analysed
using analytics tools.

FIGURE 2 | Structured datausageinweb pages

[} ® ‘w‘ew—source:https://www.legal—..,1+ — n X

<html>
<head>
<title>Apple Pie by Grandma</title>
<script type="application/ld+json”>

{

“@context”: “https://schema.org/”,
“@type”: “Recipe”,
“name”: “Apple Pie by Grandma”,
“author”: “Elaine Smith”,
“image”: “http://images.edge-generalmills.com/56459281-6fe6-4d9d-984f-385c9488d824.jpg”,
“description”: “A classic apple pie.”,
“aggregateRating”: {
“@type”: “AggregateRating”,
“ratingValue”: “4.8”,
“reviewCount”: “7462”,
“bestRating”: “5”,
“worstRating”: “1”
1,
“prepTime”: “PT30M”,
“totalTime”: “PT1H30M”,

“recipeYield”: «8”,
“nutrition”: {

“@type”: “NutritionInformation”,
“calories”: “512 calories”
1
“recipelIngredient”: [
“1l box refrigerated pie crusts, softened as directed on
“6 cups thinly sliced, peeled apples (6 medium)?”
]
}
</script>
</head>
<body>

https://developers.google.com/search/docs/quides/intro-structured-data
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A word-processed document is typically formed of ‘unstructured data’, meaning that the
information contained within the document is not organised, or modelled, in a predefined
manner. The overwhelming majority of data is unstructured in nature . By extension, most
contracts are unstructured—the documentation of the agreement consists solely of
formatted text. By contrast, ‘digital contracts’ or ‘computable contracts’ are terms used

to describe agreements expressed in the aforementioned manner through structured
data formats.” A digital contract is an agreement, enforceable at law, represented using
‘structured data’ organised using a predefined model (a “data model”) for how that
contractis represented in documentary form.

KEY TAKEAWAYS

——  Word-processed documents are typically made of unstructured data,
which means that the machines cannot “read” them in the same way
humans can. Unstructured data can be interpreted, understood, and
managed by humans, but often needs to be structured to be used by a
machine.

—— Adigital contractis an agreement documented and represented using
structured data, which means that the information within a digital
contract is organised using a predefined model (a data model) that
allows different applications, e.g. a contract review tool (looking for a
liability clause cap) to read its context and potentially communicate to
deliver data insights, or an enterprise resource planning system to update
obligation dates using the contract document. This is similar to how
different applications can read and use data on websites.
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— Digital Assets

The rise of distributed ledger technologies has also facilitated the advent of new forms
of digital assets, such as “cryptoassets”.® A digital asset may represent a currency; title to
digital, physical, or real property; financial instruments; governance rights; computational
resources and more, as data. Cryptoassets are “digital representations of value that can
be transferred, stored or traded electronically which use some type of distributed ledger
technology”.”

The Cryptoassets Taskforce concluded in 2018 that “[distributed ledger technology]

has the potential to enhance system resilience; improve the efficiency of end-to-end
settlement processes and reporting, auditing and oversight; and enable greater [contract]
automation [including] “the potential to lower barriers to investment, improve liquidity
and tradability, and increase efficiency” 2°

In order to maximise these opportunities,?' it will often be necessary to create, transfer,
and dispose of legal rights and obligations over cryptoassets. A cryptoasset representing a
tangible good will often take the form of a smart contract? — code that exists and runs on
a distributed ledger — that defines the attributes of the asset. Only when the code meets
the requirements of contractual validity will a smart contract itself be a contract at law.® In
many instances this will not, without more, be so.

FIGURE 3 | Associatingdigital contracts with digital assets
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Whilst there is no impediment under English law to a smart contract being a valid contract
at law,?* often a contract consisting of natural language, not just code, will be required

to set the smart contract within an appropriate legal “wrapper” in which the former
executes performance of all or part of the latter® Digital contracts provide a mechanism
to associate a digital asset with a legally enforceable agreement that contains the data
needed to operationalise the asset. The structured data within the digital contract can

be passed to the smart contract in order to trigger a transfer at a given time (e.g. a set
period of time after legal execution of the digital contract) or upon a defined event (e.g.

a payment being made), the consideration payable under the contract (e.g. the price
payable in a cryptocurrency or fiat currency), the number of digital asset “units” or “tokens”
that should be transferred in consideration, and more.

Such a structure will often enable smart contracts to be used exclusively for defining the
asset and transactional performance (e.g. a transfer of a particular asset upon payment)
and the digital contract to define the details of that transaction needed to operationalise
the smart contract (e.g. the price payable and details of the parties). This promotes

reuse of the smart contract by separating the asset from any individual contract that

may interact with it. When an asset may itself be the subject of multiple documents
simultaneously and/or over time (e.g. real property transactions) this is likely to be a critical
quality. Digital contracts are therefore likely to become an imperative to facilitate the use
of digital assets.

KEY TAKEAWAYS

——  Cryptoassets are a digital form of asset enabled by smart contracts on
distributed ledger technologies, such as a blockchain, that represent
physical and natively digital assets.

——  Asmart contract may not necessarily be a contract at law. A digital
contract may incorporate a smart contract to add a legal “wrapper” to the
smart contract.

——  Digital contracts facilitate the use of cryptoassets by integrating with
smart contracts to operationalise the performance of the digital contract
using the data within the digital contract. A digital contract can be used
to pass structured data from the document to a smart contract to initiate
an operation relating to the cryptoasset (e.g. a transfer between the
contracting parties) based upon the data from the digital contract (e.g. the
number of “units” of the digital asset and the price payable per “unit”).
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— What are the benefits of turning documents
into data?

Digital contracts and assets provide for a new paradigm that will cut across almost

every aspect of the organisation of commercial relationships, the representation and
registration of legal rights and obligations, and the processes that underpin and interact
with them. The opportunity presented by such a paradigmatic shift is arguably equivalent
to that experienced with the advent of the internet. Digital contracts and assets are to
paper as the encyclopediais to the internet. By digitising contracts and assets, we are able
to technologically structure contracts and read, extract and use the critical data within
them, ina manner similar to web pages.

The reasons for moving to digital documents are numerous, including:

——  Contract data is hugely valuable. As discussed above, the status quo involves
trapping this data within a documented form, rather than facilitating access to it
within digital form as is the case with other forms of natively digital documents,
such as web pages. Contract data should be as accessible and functional as
any other form or source of commercial data. It is critical for business planning,
intelligence, compliance, optimisation, and more. Valuable types of primary data
typically trapped in contracts and hard to extract from non-digital documents
include everything from counterparty information, contract deal points, renewal
dates, notice periods, to substantive obligations. Secondary data can be derived
from analysis of this primary data such as quantifiable levels of legal risk—the
likelihood of a particular type of legal action against a company and the potential
cost of responding to it. Documents in digital form enable comparing such
data points across a vast number of contracts, across subsidiaries and various
companies withina group. As a result, management teams are better able to make
data-driven decisions in relation to managing legal risk.

——  Understanding contracts. Al systems aimed at contractual analysis attempt to
understand the content of contracts by interpreting the natural language of the
agreement. Although still fairly in its infancy, it is hoped that the Al-driven contract
analysis market will lead to higher standardisation of contracts across the board
and as a result make high quality, robust contractual protections accessible not
only to those able to pay for bespoke legal advice, but to everyone, including

A Structured Data Format for Digital Contracts in the UK | 14



individuals and small to medium enterprises. Using Al to review and create
contracts offers potentially huge cost and time savings and increases access to
justice for many small businesses and individuals whose legal needs are often of
repetitive, lower complexity nature, but nonetheless essential (e.g. employment
contracts, repetitive procurement contracts, tenancy agreements). Structured data
is vastly more valuable to Al systems than raw, unstructured, text, as it provides the
semantic context for the content of the document. By contrast, most Al systems
have to infer the semantic meaning directly from the natural language text.2° In
much the same way as the content of a web page can be understood by a search
engine from its structured data.

Technical interoperability. Structured contract data can be converted to other
data formats like JSON# and XML?® and document types such as PDF and DOCX
natively. The consequence being that a universal data format for digital contracts
facilitates near frictionless use of contract data with existing technologies. A major
ecosystem benefit is that the contract data comes along with the document and is
not lost when opened and edited in various different editors and tools. This quality
can enable parties to share not only the document, but both have access to the
underlying data for use in their internal systems.

Contract data becomes easily accessible to external systems. In the same vein,
contracts can natively act as sources of commercial data capable of integration
with other information technology systems. Structured data within contracts can
be formatted for compatibility with commercial software systems. Contracts can
effectively become interfaces®’ that pass data to all manner of enterprise systems,
such as accounting, payments, trade finance, business intelligence and analytics
systems, supply chain management, enterprise resource planning, customer
record management, and many more. This enables contracts to function as
integrated components of IT infrastructure, not separate silos of information. As a
result, business processes can be substantially automated by integrating contract
data with such systems with reduced need for manual human management. The
‘SmartCo”and ‘Smart Trade’ use cases below?° are demonstrative of the value of
contract data integration with external systems.

Digital contracts enable digital assets. At the time of writing, the global
cryptoasset market capitalisation sits at over S2 trillion® and is expected to grow
substantially as new forms of natively digital asset are created and tangible
assets are represented in digital form 32 Digital assets or cryptoassets will often
require interaction with contracts for transactions pertaining to those assets to
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be performed. For example, title to a digital asset representing a good may often
need to be transferred pursuant to a sale of goods contract, a mortgage over real
property represented as a digital asset will require creation through a deed. Digital
contracts are a key integration point between digital assets and traditional legal
infrastructure and transactions. Without such integration, digital assets will be
encumbered by legacy documentary forms that reduce their utility, and undermine
the benefits they are capable of providing.

Existing software approaches are inadequate. Most technology-based solutions
to managing contract data involve the use of Contract Lifecycle Management
(CLM) software to extract and store contract data and NLP /Al systems to analyse,
order, and interpret that data. Such solutions are arguably a symptom rather than
acure given they exist in an attempt to address the deficiencies inherent within
representations of contracts as documentary forms, rather than ‘contracts as data’.
The consequence being that much of the data is dealt with indirectly and, as such,
is often inaccessible, captured inaccurately, or devalued as systems fail to interpret
and classify it correctly.
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5 | Digital Contract
Technology

A digital contract may be viewed, at least technically, as analogous to a web

page. Aweb page is itself a document designed to be displayed in a web browser
like Google Chrome or Safari. It typically consists of: (i) a markup language
(Hypertext Markup Language) and schemas that describes the semantic
structure of the web page document;* (ii) a presentation language (Cascading
Style Sheets) that describes the style (e.g. fonts, colours, and spacing) of the
markup document;* and (iii) programming or scripting languages (such as
Javascript) that adds functionality to web pages, transforming a web page
documentinto a dynamic, interactive, document.

Whilst digital contracts may take multiple technical forms,* typically, a

digital contract implementation similarly includes: (i) a markup language;

(i) an underlying data model or schema to represent the structure of the
agreement content; and (iii) may, additionally, include code through the use
of a programming or scripting language to enable the agreement to become
executable or “smart” in nature.
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— Markup

A digital contract markup language is used to express the structure of the contract
document conceptually, rather than visually as is the case with most contract document
forms. The conceptual structure includes: (i) the natural language text of the document;
(i) textual formatting (e.g. headings, quotations, and text presentation); and (iii) the
structured data that exists within the contract.

FIGURE 4 | Markup with embedded data parameters

{{#clause clauseName}}

## Loan payments

This is a fixed interest loan in the amount of {{loanAmount}} at an
annual interest rate of {{rate}}% with a term of {{loanDuration}}.
{{% monthlyPaymentFormula(loanAmount,rate,loanDuration) %}} is due on
the {{day}} of each month.

{{/clause}}

Various forms of markup language exist for different domains, such as HTML for web
pages,* MathML forintegrating mathematical notation and formulae into web pages,”
and Markdown for plain text documents.® The notable difference is that such a digital
contract markup language enables contract specific functionality to be embedded within
the natural language. These may take various forms, but at a basic level include:

——  Formatting - {{#clause clauseName}} to define aclause asacomponent within a
contract and ## to indicate a heading for the clause.

——  Parameters - Syntactically distinct elements within the text of the document such
as {{rate}} which operates as a placeholder to indicate that some value for the
interest rate should be entered. These, together, comprise the structured data
model for the document and are discussed below in section 6 and the Annex.

——  Expressions and code - Expressions such as {{% monthlyPaymentFormula
(loanAmount,rate, loanDuration) %}} enable calculationsto be performed within
the document using the other parameters in a manner similar to spreadsheets. The
example in Figure 4 may be extended to include code to initiate a business process
such as a transfer of the monthly payment amount on the stipulated date during
the loan period.
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— Schema

Schemas are used to model domains. A domain may be any specified sphere of activity or
knowledge, and can be general or specific in nature. The purpose of schemas is to create
open standards for expressing document data, which in turn facilitates interoperability
and promotes universality. Schema.org is an example of a foundational domain schema
to define and describe core types, such as an event,® organisation,*® person,* place,*
product,*and many more. It was devised to create and maintain common schemas for
structured data on the internet so that search engines can understand the contents of
web pages.*

Open data standards also exist to facilitate the creation and use of structured, useable,
data across government.®® Legislation in the UKis structured using Crown Legislation
Markup Language (CLML) Schema.** For example, the Video Recordings Act 2010 can
be accessed online at http://www.legislation.gov.uk/ukpga/2010/1and the underlying
structured data using the CLML Schema by adding /data.xml at the end. The same
structured data can be viewed in PDF by adding /data.pdf. Companies House also
publish schemas for structuring data on the register,” enabling users to submit digital
documents programmatically in structured data through the Software Filing service?®
instead through a static document form, as discussed above. For example, the schema for
submitting a valid officer appointment is accessible at: http:/xmlgw.companieshouse.gov.
uk/v1-O/schema/forms/OfficerAppointment-v2-8.xsd. Both are prominent examples of
critical legal data in documentary form being designed to be intentionally accessible in

an open format. These schemas are important to ensure : (i) the validity and accuracy of
the structure of data submitted (as in the case of forms filed at Companies House); and (ii)
to facilitate the standardisation, interoperability, and ultimately, use of data contained in
these documents with external systems (such as Companies House registration systems
or software products using legislation data).

Contracts represent a major category of critical data that can benefit from the same
approach for the reasons cited above. The movement towards structured data in
contracts is already underway in specific industries. Both the International Swaps and
Derivatives Association (ISDA) and the International Securities Lending Association
(ISLA) have developed schema for modelling the data that occurs in derivatives trades*’
and lending transactions,®® respectively. As ISLA states:
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“We are on an inevitable journey to data-orientated legal agreements,
with a representation of the written contractual terms in @ manner that
follows a consistent, predictable, and structured data format.

[T]o move from current word-based contracts to those which allow for the
automation and application of the data elements to the wider business,
meaning must be given to the structured data variables and allowable

values of those variables™’

Contracts are different from government forms or legislation in that the content of a
documented agreement can be substantially richer and more varied than the attributes
of a piece of legislation, the set fields of data for a particular form that requires submission
to Companies House,*? or derivatives trade events.>* There is a need for a generalised
legal schema technology that can accommodate the easy creation and management of a
corpus of highly extensible and standardised structured data for digital contracting (see
section 6 and the Annex).

Such a generalised legal schema is likely to provide numerous benefits, including but not
limited to:

——  Providing a single, common, representation of data that exists within a contract for
the benefit of all contracting parties;

—  Fostering a ‘platform’ for innovation through the use of a universal ontology and
method for structuring contract datal; and

—— Integrating with systems of record and automating business processes using the
structured data contained with the contract.
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— Code

The advent and growth in the use of digital ledger technologies has fuelled interest in
the concept of ‘'smart contracts’ > Whilst a digital contract may interact with distributed
ledger technologies, digital contracts may more generally include expressions and
scripts that perform calculations, transactions, business processes, or provide other
functionalities in a similar way to web pages.

Notably, a digital contract does not need to include code or be a “smart contract”, just

like a web page may be static in nature and not include interactive componentry. As a
consequence, the issue of code in contracts sits outside the core scope of the current
paper. Itisimportant to note, however, that digital contracts will likely increasingly

trend towards the inclusion of coded elements®® and, by implication, digital contracting
technologies should therefore accommodate the same. Importantly, a legal schema can
provide structure to the data used by the expressions and scripts embedded within the
contract markup language (e.g. by passing structured data into the code/smart contract),
as demonstrated by Figure 4. The schema provides the ‘narrow waist’ of the digital
contract technology stack:

FIGURE 5 | Position of the schema within a contract technology stack

Applications
Markup Languages

Legal Schema
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The Legal Schema is a core technology that enables digital documents to be created in
markup languages and integrated with code and other applications. The Legal Schema
also enables documents to be rendered into other formats including: (i) machine-
readable structured data formats such as XML and JSON; and (ii) human-readable
document formats such as DOCX and PDF.

KEY TAKEAWAYS

——  Digital contracts may be viewed as analogous to web pages. A web page
is a form of digital document constructed using various technologies to
define its formatting, structure, content, and functionality.

——  Schemas are widely used to model structured data. Existing schemas are
used to model data in digital documents such as web pages, legislation,
registers, and financial instruments.

——  The key components of a digital contract may include: (i) text formatted
using a markup language; (i) schema to model the structured data for the
contract, embedded into the text using parameters; and (iii) code, where
applicable, to perform operations using the structured data.

—— Adigital contractis both machine-readable and human-readable.
The former is provided by the structured data model for the contract,
as defined by the schema. The latter is generated by rendering the
document using the values input into the parameters in the marked-up
version of the document (see figure 6).
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6 | AlLegal Schema
forthe UK

Schemas are a formal description of the structure of data. A schema

provides documents with common, well defined, and well understood,

formats. A schema may be seen as analogous to the grammar of a language—the
vocabulary and system of constraints for forming a valid, meaningful, structure
with that vocabulary.

Expressing and integrating the structured data within a contract is critical to its
transformation from document to data. As discussed above, the schema that
provides the structure for the data contained within the contract is the core
component that enables contracts to become valuable, usable, data.
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Through the Lawtech Sandbox the first version of a generalised schema system has been
released for the legal domain. This whitepaper accompanies the publication of the open
source code®® and technical documentation for a UK Legal Schema. The purpose of
which is to provide both the core technology to create digital contracts using a common
language and standard, much like schema.org does for webpages. The Legal Schema
can be accessed at legalschema.org The technical aspects are described in greater
introductory detail in the annex below.

The Legal Schema, inits current form, consists of three main components:®’

——  Legal Schema Language (LSL): A language to build legal schemas and embed LSL
defined schema data into the marked-up document text to create digital contracts
and other structured legal documents. The Legal Schema operates in a similar
manner to schema.org but instead of being devised for use on the internet through
web pages, itis designed for use within contracts and other legal documentation.

——  Conversion Framework: A code library that transforms template documents using
the LSL into other document formats, including PDF, HTML, and DOCX®® so as to
enable LSL structured documents to remain capable of being rendered in existing
natural language text formats.

——  Schemas: Aninitial set of readily defined schemas developed using LSL to build
digital contracts and other documents. A number of base models to initiate the
schema system have also been released.®” The examples below demonstrate some
of these schemas.

Figure 6 demonstrates a simple example in which the contract text can be marked up with
the schema parameters embedded:

FIGURE 6 | Thethree ‘views’of a contractual provision using structured data

Markup

{{#clause clauseNamel}}

Upon the signing of this Agreement, {{buyer}} shall pay {{amount}} to
{{seller}}.

{{/clause}}

The same content of the contract can then be both represented in human-readable
text with the appropriate values replacing the parameter placeholders in a manner
similar to the text one would see on a web page, and the structured data version that
provides the machine-readable version of the same.
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Textual Representation

Upon the signing of this Agreement, Alice shall pay 100.00 GBP to Bob.

Structured Data Representation

Using the markup and schema, the document is also organised as a data model
describing the semantic structure and details contractual text. The technical details of

how this operates are available in the annex:

{
“Sclass”: “org.legalschema.ExampleContract?”,
“contractId”: “1f3a4329-6a99-4c2d-86b5-febe0815823a”,
“buyer”: {
“Sclass”: “org.legalschema.contract.Party”,
“partyId”: “Alice”
I
“seller”: {
“Sclass”: “org.legalschema.contract.Party”,
“partyId”: “Bob”
I
“amount”: {
“Sclass”: “org.legalschema.money.MonetaryAmount”,
“value”: 100.00,
“currencyCode”: “GBP”
}
}

The Legal Schema provides a means to add structured data into legal documents using a
common, well defined, format. The LSL provides a language to build schemas or models
of the data embedded into the text. Importantly, each such model does not need to be
written uniquely for each document. Much like schema.org, new types can use existing
models to build up a rich vocabulary to describe and structure the data that exists

within contracts and other legal documents.*® For example, Figure 6 demonstrates a
simple marked-up clause using three parameters and two underlying types: Party and
MonetaryAmount to define the structure of the data. Each of these models has different
properties:

——  Party: Both ‘buyer”and ‘seller”are named parameters. “Alice” and “Bob” are
values assigned to the single partyld property and are displayed in the textual
representation in lieu of the {{buyer}} and {{seller}} ‘placeholder syntax. The
Party type forms part of a wider Contract model®' that itself defines the constituent
data elements that may comprise a valid contract.
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——  MonetaryAmount: The amount’ parameter differs as it comprises two properties
-value and currencyCode, each of which is defined by a more primitive type.
currencyCode, for example, isan enumerated type consisting of all recognised
currency codes. The details and structure for the Money model 2 Similarly, a Party
type could also be extended to define the legal structure of the party (e.g. a private
limited company, limited liability partnership, unincorporated association, etc). The
structure of these types is discussed in further detail in the Annexat p. 42.

Through these notions of extensibility and reuse, powered by an open source modelling
language, the Legal Schema aims to provide a universal and standard foundation for
structured data in digital legal documents, just as schema.org is for web pages. The library
of data models within the Legal Schema initially contains a series of base models that can
be openly extended to build a vast open vocabulary. LSL makes it easy to build around
common base types needed for defining legal concepts, transactions, participants and
assets.®®In addition, the open source nature of LSL enables users to build their own
proprietary models independently, using other published models (e.g. by regulators, law
firms, industry standards bodies), or within the Legal Schema library.

The Legal Schema is the core of a digital contracting technology stack. A universal format
and structure for contractual data provides numerous benefits, not least the ability to
provide a common reference for data within all contracts as they transition to digital form.
In doing so, standardised structured data drives down transaction costs by providing a
standard reference usable by all contracting parties; avoiding the need for parties to build
proprietary models or use models that are inconsistent. For example, an asset like a trade
mark can be described and referenced consistently using a common language and model
rather than each party having to interpret non-standard structured data, a result that
would itself mitigate the value of structured data. This is the same rationale that supported
the creation of web schemas ¢4

In much the same way, as Open Banking®® standardised the technical foundations for the
use of financial data, the Legal Schema provides a foundation for ' Open Agreements’—an
open source technology for digital contracting. The major milestones towards achieving
thisinclude:

——  Developing the Legal Schema into a robust common standard for use in the UK
with the establishment of an interdisciplinary governance group to oversee the
development of UK legal schemas;

——  Liaising with government departments and industry bodies to integrate with
existing schemas such as the Legislation and Companies House schema, as well
developing extensions to the Legal Schema for specific models and subject matter
e.g. HMRC for taxation and customs related schemas; and
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Building an industry consensus for an open source technology stack with research
institutions and other key stakeholders, including collaboration and involvement of
existing contract technology providers.

KEY TAKEAWAYS

The Legal Schema is a generalised format for structured data in legal
contracts. It enables contracts and other documents to be constructed to
be simultaneously human-readable and machine-readable.

Schemas can be embedded into human-readable documents using a
markup language. Legal Schema Language (LSL) is a modelling language
that enables schemas of any arbitrary complexity to be developed for
contracts and other documents. LSL provides the machine-readable
components of a digital document. The technical background to LSL is
detailed further at docs.legalschema.org. The markup structure provides
the human-readable component.

New schemas can be built by extending existing types, and schemas can
be published for use in any document. By extending and reusing schemas,
arich foundation of structured data for contracts, assets, and legal
artefacts can be developed.

The goal of the Legal Schema project is to develop a common, extensible,
standard for the UK that will advance the adoption of digital contracts
and assets. The project will be developed in conjunction with leading
stakeholders and research institutions.®¢
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/ | Projects
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— SmartCo | Norton Rose Fulbright

The increased use of digitization and new technologies by companies in their daily
operations requires a corporate digital infrastructure that can integrate with existing and
developing software based systems to streamline company administration. In recent
years, a number of jurisdictions have looked to incorporate digital characteristics into
their corporate governance models to accommodate this. At the same time, new forms
of entity have emerged or evolved, such as foundations and decentralised autonomous
organisations (DAOs) and companies.

While new forms of entity can provide many benefits, particularly in terms of their practical
operation and their ability to interoperate with a company’s wider technology platforms,
company stakeholders, such as regulators, investors, funders and management, require
confidence that basic corporate protections and accountability are maintained. The
SmartCo project intends to address this by enabling existing UK corporate forms (initially
a private limited company) to be operated and administered using Legal Schema. This has
the dual benefit of creating a form of entity that has the required technology capabilities
but which also operates within a legal and regulatory corporate framework which is
understood and recognised by the market.

The SmartCo project provides a number of potential benefits, including:

—— adigital framework to potentially automate or facilitate compliance with ongoing
statutory filing and disclosure requirements;

——  theability to digitalise the upkeep and maintenance of company records
and registers with the potential to improve the security of those records and
accessibility thereto; and

——  enabling potential interoperability with other technology platforms and products

being developed. As the use of technology becomes more prevalent in company
operations, this benefit will become more significant.
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PHASE 1 | Incorporatinga“Smart” private limited company (the “SmartCo”)
and creating a “Smart” share register (the “Smart Register”)

The initial proposal is to demonstrate the ability to incorporate a private limited company
using Legal Schema and to create a smart share register on a distributed ledger platform
(the “Smart Register”). Each share held in the SmartCo will then be represented by a
token thatis recorded on the Smart Register. It is intended that additional features will be
added in Phase 2 (see below).

FIGURE 7 | Structure of the SmartCo and Smart Register

( SHARE REGISTER
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APlinterface allowing transfers between
DLT accounts

Share Data includes:

- Unique ID - On-chain address + company reference taken from INO1data from CH

- Share class and nominal value - link to the section in articles or the filed share class
particulars which set out the rights of that class.

- Date of issue/transfer.
- Shareholder address - the recipient DLT address of the share from the on-chain contract

that creates the shares
- The extent to which the shares are paid up (assume fully paid up)
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a | Incorporation of SmartCo

The intention is to build on existing methods of incorporating English companies
electronically at Companies House through the use of Legal Schema.®” In so doing,

the project is making use of existing legislative tools, such as Section 1068 Companies
Act 2006, which gives Companies House the power to approve the form and manner

of delivery of documents by electronic communication and the way in which they are
authenticated in place of being signed. An APl with Companies House would be used to
file the Form INO1and for a Certificate of Incorporation to be issued, at which point the
SmartCo would be incorporated.

For the purposes of the initial use case, it is intended that Model Articles will be used for
the SmartCo. Itis intended that the use of bespoke constitutional documents will be

explored as part of Phase 2.

b | Smart Register

During Phase 1, the intention is to create a register of members for the SmartCo using
Legal Schema. The Smart Register will be maintained and updated on a distributed
ledger platform with each share represented by a token that is recorded on the Smart
Register. The intention is that this will provide a more immutable and secure record than
manual documentation (and therefore is well suited to act as primae facie evidence of
membership under section 127 Companies Act 2006). Although, as noted in the UKJT
Legal Statement on Cryptoassets and Smart Contracts, further work may be required to
enable it to be deemed the definitive record of legal rights.

Inaddition, itisintended that the Smart Register will ultimately provide a more efficient
method for SmartCo to comply with its statutory obligations to maintain and update its
register of members (as required under the Companies Act 2006, for example under
sections 554 and 771) and provide significant operational benefits in removing the
overheads, accuracy challenges and inefficiency inherent in current methods of share
register administration. It will also, through the APIs with Companies House, have the
potential to streamline required statutory filings in respect of share capital, such as
confirmation statements and SHOTs.

The distributed ledger platform and the tokens to be issued to the subscribers of the
SmartCo will be created and the data populated as part of the incorporation process.
However, they will not take effect until the Certificate of Incorporation for the relevant
SmartCoisissued by Companies House and the SmartCo is incorporated.
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In order to comply with company law requirements, the information contained on the
Smart Register will match that required for a traditional share register. In particular,and in
accordance with section 113 Companies Act 2006, it will record the following in respect of
each member:

——  Names and addresses

- Date on which such person was registered as a member
——  Date on which such person ceased to be a member
——  Numberand class of shares held

——  Amount paid for shares held

As such, it will contain the information required for a traditional share register but this will
be represented in a digital form using Legal Schema. It will also have the capacity to be
reproduced in a natural language form for access rights required under Companies Act
2006, including under sections 116 and 117/.

c | Tokenised Shares

ltisintended that each shareissued in SmartCo will be represented by a token that is
then recorded on the Smart Register. The initial tokens will be created as part of the
incorporation process and activated upon the issue of a Certificate of Incorporation for
the relevant SmartCo by Companies House. The ownership of that share will then be
represented by its corresponding token on the Smart Register.

Each token will contain the following data:

— Unique ID - on-chain address plus company number

——  Share class and nominal value - this will include a link to the relevant sections on
share class rights in SmartCo'’s articles of association or filed share class particulars

—  Dateofissue/transfer

——  Shareholder address - this will be the recipient DLT address

——  Extenttowhich shares are fully paid up.

At present, itis intended that a share certificate will also be available to the relevant
shareholder if required and in accordance with the Model Articles.

In the future itis intended that subsequent issues of shares will also be in token form

so that the tokens recorded on the Smart Register represent the entirety of the share
capital in the SmartCo and the Smart Register can operate as a definitive record of share
ownership. Future issuances and share transfers will be further addressed in Phase 2 (see
below) to enable them to be effected by transfer of tokens and corresponding updating of
the Smart Register.
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d | Initial questions to be addressed

ltisintended that the incorporation process and creation of the Smart Register will mirror
existing processes, save using Legal Schema and distributed ledger technology. As such,
the intention is that the existing company law requirements will be accommodated within
its framework.

However, a number of initial legal questions will need to be addressed, including:

——  Willthe operation of the Smart Register on a distributed ledger platform satisfy
the requirements as to the location of the register of members (for example under
section 114 Companies Act 2006 and regulation 3, The Companies (Company
Records) Regulations 2008 (512008/3006))7?

—— Ifthe entire share capital of SmartCo is reflected on the Smart Register (and
represented by the corresponding tokens) is this sufficient to ensure the integrity
of any share issue and the acceptance of the Smart Register as the definitive record
of ownership?

——  Could atoken ultimately be used as an alternative to share certificates for the
SmartCo (or will aright to receive a share certificate “off chain” still be required)?
In particular, will it (a) satisfy required execution formalities, such as under section
44(4) Companies Act 2006, and (b) be sufficient to provide a “certified” interest to
the relevant shareholder, for example for the purposes of tax legislation?

A Structured Data Format for Digital Contracts in the UK | 33



PHASE 2 | Additional Features

For the purposes of Phase 1, the use case will demonstrate the ability to incorporate an
English private limited company using Legal Schema and to issue shares in token form to
be represented on the Smart Register. Once the feasibility of this use case is established,
itisintended that additional features will be added to further digitalize company
administration and provide further efficiencies in terms of compliance obligations and the
practical administration of English companies.

Some of the areas that will be considered in Phase 2 include:

—— enabling share transfers to be completed by a transfer of tokens as recorded on the
Smart Register. Certain formalities will need to be considered or may need to be
completed “off-chain”in the interim, such as the execution of stock transfer forms.
In addition, requirements such stamping and approval requirements (such as
shareholder approvals) will need to be accommodated. With regards to stamping,
one possibility in the future may be that this can be completed through an APl with
HMRC.

—— enabling filing obligations at Companies House in respect of share capital to be
completed through an APl with Companies House.

——  providing a mechanism for complying with disclosure obligations in respect
of shareholdings - for example, PSC requirements but also, potentially wider
disclosure obligations, such as FCA disclosure requirements.

—— enabling other company records to be represented using Legal Schema with a
corresponding ability to make relevant filings in respect thereof through the AP
with Companies House.

—— potentially providing a secure mechanism for corresponding and interacting with
shareholders - for example, in respect of decision-making, meetings, and other
correspondence.

The intention of the SmartCo project is to operate within the existing legal framework

for English private limited companies to provide shareholders and other stakeholders
with the security it provides. In so doing, it will replicate (through the Legal Schema)

the required components for an incorporation of an English private company. As the
project develops this will continue to be monitored and the project will liaise with the Law
Commission and the relevant authorities in respect thereof.

As stated above, the basis for the incorporation process will be existing legislative tools,

such as Section 1068 Companies Act 2006 and it will also build on the existing model for
electronic incorporation that Companies House has developed and used in recent years.
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KEY TAKEAWAYS

——  The Legal Schema enables the constitutional documentation of a private
company limited by shares to be formed in a data structured manner.

——  Structured data enables new, increasingly efficient, forms of administration
of existing processes such as company incorporation and management.

——  The structured data in the corporate documents of the company can be
used, in conjunction with data submitted to Companies House using the
Companies House Schema during incorporation, to generate a ‘Smart
Register’ of members for the company.

——  The Smart Register will be maintained and updated on a distributed ledger
platform with each share represented by a token that is recorded on the
Smart Register. The Legal Schema will be used to provide the structure of
data for the Smart Register.

——  The SmartCo project will be extended to include other stages of a
company lifecycle beyond incorporation.
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— Smart Trade | HMRC Innovation Team

Digital Documentary Intangibles

English law distinguishes between ‘choses in possession”and ‘choses in action’.®® Each
creates proprietary interests, distinct in the manner in which they may be enforced,

and dependent on the possessory nature of the subject object. A ‘chose in possession’
represents rights which can be enforced or acquired through physical possession. By
contrast, a ‘chose inaction’is a bundle of property rights capable of being assigned, sold,
or held in trust that are enforceable by legal action such as debts, contractual rights, and
proprietary interests over intangible objects created and recognised at law.®’

Intangible property takes two forms: pure intangibles (such as intellectual property
rights) and documentary intangibles, which are so closely identified with the obligation
embodied in them that the appropriate way to perform or transfer the obligation is
through the medium of the document:

“The abstract intangible right acquires such a degree of concretized
expression that it takes on some of the characteristics of a chattel. The
document recording the right it itself a tangible thing and thus a chattel,

and the right is thoroughly fused with the document.”°

Documentary intangibles may be: (i) documents of title to money; (ii) documents of title
to goods; and (iii) documents of title to negotiable securities.”" Bills of exchange, bearer
shares, promissory notes, bills of lading, certificates of deposit and depository receipts are

notable examples.

Historically, the concept of possession was used to distinguish between those things

that were enforceable only against a particular party, and those which were enforceable
against everybody.”? If something was a “bare right”, it had no existence separate from the
person with the right to enforce it. This meant that no other party could take it or benefit
fromit, and its presence in the world was dependent upon there being both a party and a
legal system willing to recognise it. Something which a party possessed, by contrast, was
something separate from any individual: parties could lay claim to it, but it would continue
to exist whether they did or not, orindeed whether any law recognised such claims.
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Until relatively recently, the tangible/intangible dichotomy tracked precisely the
distinction between possessory and bare rights. Tangibility therefore became
synonymous with the former, and intangibility with the latter. As the nature of commerce
has changed, particularly with the rise of the information age, the instance and value of
intangible assets has grown significantly. When most personal property was tangible in
form, “tangible” was a description capable in its own right of discriminating between those
things which had a physical existence and those which did not. It was, however, always
just a description and not an explanation of the difference between choses in action
and choses in possession. Tangible things do have a material existence, but this is not
caused by their tangibility. This distinction has, however, settled as a necessary criterion
for possession” rather than a description of a physical attribute. As such, dematerialised
documents are considered incapable of possession.” Often, however, digitised material
has features that make it, in terms of possession, more like a physical asset than a
contractual right.

The general rule of possession requires exclusive physical control.”® Digitised material,
such as documents, are not so easy to categorise as being capable of possession in a priori
way. A digital document may be capable of exclusive control but this does not necessarily
follow.”” For example, a digital document may be replicated and distributed, thereby
extinguishing its capability of being subject to exclusive control. Where it is however so
amenable, there is no reason to deny its amenability to possession.

The ‘Smart Trade’ use case set out to demonstrate the application of the Legal Schema
to create and manage structured digital documents—in this case a digital bill of lading—
capable of being provably subject to exclusive control.

Digital Bills of Lading

Bills of lading (B/L) are documentary intangibles issued by a carrier of goods (or their
agent) and acts as: (i) a conclusive receipt of the goods;” (i) a contract of carriage or
evidence thereof; and (iii) a document of title to the goods.”® The B/L is considered to
symbolise the goods and its transfer leads to the transfer of the rights to the cargo, if such
isthe parties’intention. Thus, possession of the B/L is equivalent to possession of the
goods.”” The B/L, evidencing the contract of carriage, enables an action in contract law
and also facilitates an action in the tort of conversion® which requires the claimant to have
a proprietary right to immediate possession of the goods. With such security, the B/L can
be used as a pledge of the goods in carriage by the purchaser,® knowing that the seller has
relinquished their control of the goods.
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Various initiatives are underway to transition towards paperless trade,®? including the
use of electronic B/Ls.2% Paperless trade is predicted to contribute significantly to the
reduction of trade costs and an increase in trade activity.®* Estimates from the UN
Economic and Social Commission for Asia and the Pacific (ESCAP) suggest an export
increase of $36bn-5257bn annually.®® Digital bills of lading present a number of potential
benefits:

——  Reduction in exposure to fraud. As a matter of English law, delivery against
a forged bill of lading is a misdelivery and it is no defence that it was done
innocently.®

- Efficiency and speed. Digitised transfer enables a B/L to pass through the
international trade system and still be at the discharge port when the vessel
arrives, removing the need for letters of indemnity. Paperless trade can also help
businesses meet regulatory compliance obligations more efficiently and at a lower
cost.¥

- Transparency and traceability. Electronic data exchange can enable improved
tracking of the goods declared - in some manual systems, exporters might over-
declare to maximize tax recovery, while an importer might under declare to pay less
import duties.®®

Dematerialising a B/L does not, in principle, pose anissue in respect of the receipt and
contractual functions.®” Asa B/L is indicative of constructive possession of the goods,”
the issue of exclusive control does, however, present potential issues pertaining to its
function as a document of title.”? The UNCITRAL Model Law on Electronic Transferable
Records 2017 (MLETR) envisages the possession requirement to be met with respect to
an electronic transferable record if a reliable method is used to: “(a) establish exclusive
control of that electronic transferable record by a person; and (b) identify that person

as the person in control”.”? The United Kingdom has yet to implement legislation
adopting the MLETR.” The Law Commission is undertaking a project considering law
reform to allow for the digitisation of trade documentation including bills of lading.”* The
“Smart Trade” use case is developed in conjunction with the HMRC Innovation Team to
demonstrate the capabilities of the Legal Schema to underpin a “Digital B/L" (DB/L)%
capable of being exclusively controlled and therefore capable of possession.
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FIGURE 8 | Digital Bill of Lading schematic
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“ynitOfMass”: “TONNE”,
“packageType”: “CONTAINER”,
A “description”: “Corn”,

i
T T Q00> DLT
j B F TOKEN

AGREEMENT DATA

The DB/L is generated using the Legal Schema to create a machine-readable and
human-readable document that replicates a tangible form of B/L. The DB/L is rendered
in human-readable PDF form, much like a traditional B/L, and machine-readable form
as structured data. Both are stored in a file storage medium. This storage medium may
be local storage, a distributed storage medium,? or a hybrid of the two.” The structured
dataisthen passedinto a smart contract-based token on a distributed ledger network.
The D/BL data includes the substantive details of the B/L along with a unique identifier
(a cryptographic hash) representing the content of the data.”® Taken together with the
address of the token, this data provides a single, unique, representation of the D/BL
capable of exclusive possession. This occurs because both the content of the D/BL and
the instance of the D/BL are uniquely identifiable:
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——  Content: The data held within the D/BL is uniquely represented by the content-
addressed hash of the structured data. Only the exact structured data yields the
stored cryptographic hash. If the data were to change, the hash would similarly
change. This ensures that the content of the DB/L cannot be tampered with.

—— Instance: The unique content-addressed identifier is then stored within a token
that isitself uniquely identified on a distributed ledger system. Taken together,
the smart contract address and the structured data hash uniquely demonstrate
aninstance of the exact D/BL. The smart contract also includes time-stamped
transactions of all events, including the creation of the D/BL.

The smart contract provides a tokenised representation of the D/BL capable of being
transferred between parties on the distributed ledger system. In doing so, the D/BL
can be shown to be exclusively possessed by the holder of the token that references
the DB/L data. The tokenised B/L is accessible at: https://rinkeby.etherscan.io/
address/Oxeedbb41d1ac24e9a620169994 deb22739f64f23. The B/L document in
structured format can be accessed at https://templates.legalschema.org/bill-of-
lading@0.1.0.html.

KEY TAKEAWAYS

——  The dematerialisation of documents presents a challenge to existing legal
doctrine in which possession is inextricably associated with tangibility.

——  The Legal Schema enables the critical trade documentation, such as
bills of lading, to be dematerialised into a structured data representation.
The structured data can be used in conjunction with other technologies.
The Smart Trade project demonstrates how the Legal Schema structure
can be used with digital assets on a distributed ledger—in this case to
exhibit exclusive control, and thus possession, of a digital documentary
intangible.

——  The Smart Trade project will be extended and incorporated into the
HMRC Reducing Friction in Trade initiative.
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3 | Future Development

Digital contracts and assets are attracting increased attention as new
mechanisms for commercial coordination. The UKJT and the Law Commission
have undertaken projects to establish a robust legal foundation for their
applicationinthe UK?? In order to utilise and build upon these foundations, there
is a need for an open contracting format to drive the development, adoption, and
usage of digital contracts within the UK.

To thisend, the Legal Schema project will extend into a second phase of research
and development to deliver this open source format together with leading UK
stakeholders:

—  LawtechUKand the UK Jurisdiction Taskforce;
—  University of Oxford; and
——  University College London.

The second phase aims to include the development of research reports and
the creation of a series of sub-projects, including the further development of
the two detailed herein. The future development of the UKLS is intended to set
the foundations foran ‘Open Agreements’ framework for digital contracting in
the UK. Such a framework will provide a universal specification and technical
framework for developing and using structured contractual data to:

—— enable all contracting parties to utilise a single modeling language and
ontological basis for contract data; thereby ensuring that contracts
between parties ‘speak the same machine-readable’language just like
JSON and can be used by each contracting party in their own software

B systems that support the common contract data standard; and

——  fosterinnovation in lawtech, and specifically contract technology, such
as markup languages, APls, cryptoasset systems, artificial intelligence,
contract analytics and similar software tools and products.
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1 | Introduction

This whitepaper accompanies the publication of the open source code'® and
accompanying documentation fora UK Legal Schema. The purpose of which is to provide
both the core technology to create digital contracts using a common language and
standard, much like schema.org does for webpages. The Legal Schema can be accessed
at legalschema.org.

The Legal Schema, in its current form, consists of three main components:

——  Legal Schema Language (LSL): A language to build legal schemas’® along with
a markup reference language for embedding LSL defined schema data into the
document text to create digital contracts and other structured legal documents.

——  Conversion Framework: A code library that transforms documents using the LSL
into other document formats, including PDF, HTML, and DOCX.

——  Schemas: Aninitial set of readily defined schemas developed using LSL to build
digital contracts and other documents. The examples below demonstrate some of
these schemas.

The following annex serves the purpose of introducing the basic technical background to
the UK Legal Schema.

2 | Schemas and Structured Data

Schemas are a formal description of the structure of data. A schema provides documents
with common, well defined, and well understood, formats. A schema may be seen as
analogous to the grammar of a language - the vocabulary and system of constraints

for forming a valid, meaningful, structure with that vocabulary. The result is to provide
documentation that is both human-readable and machine-processable. A schema
language is used to:

(i) define constructs for ‘types’ of objects -the elements and attributesin a
vocabulary and to associated ‘data types’ (e.g. ‘price” must be a floating point
number) with values (e.g. £100.00) in documents; and

(il) constrain relationships between data types, define where objects can
Pappear, and define properties describing those objects. Structured hierarchies
can be built (e.g. Thing’ %> — ‘House’) with each object having their own
properties.'® For example, a house must have an address. An address may itself
be defined as having a street, each street must be in a town or city, and each
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town or city must have an associated postal code. Constraints as to the type of
data (the data type) that each property may store can be defined. For example,

a street address must be text.'°* A data type helps to ensure that the data that is
stored within the structure corresponds to a valid attribute for that data (e.g. that
a telephone numberis numeric, not alphanumeric).

As a simple example, a schema may be used to document the attributes of a person'® in a
structured form:

{

“firstName”: “William”,

“lastName”: “Blackstone”,

“isAlive”: false,

“age”: 56,

“address”: {
“streetAddress”: “55 Lincoln’s Inn Fields”,
“city”: “London”,
“postalCode”: “WC2A 3PF”

I

“children”: “8”,
“spouse”: {
“firstName”: “Sarah”,
“lastName”: “Clitherow”
}
1,

Schemas are used to model domains. A domain may be any specified sphere of activity or
knowledge, and can be general or specificin nature. The purpose of schemas is to create
open standards for expressing document data, which in turn facilitates interoperability
and promotes universality. Schema.org is an example of a foundational domain schema
to define and describe core types, such as an event,'®® organisation,'”” person,'°® place,'®”
product," and many more. It was devised to create and maintain common schemas for
structured data on the internet so that search engines can understand the contents of
web pages."" Domain extensions to schema.org"™ and other independent schemas for
specific domains, such as the GS1Web Vocabulary standard for describing products,
such as clothing™ and footwear™ to fruit and vegetables. Similar systems are used for
commercial data such as the Electronic Data Interchange (EDI) format."
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FIGURE 9 | Anexample schema datatype

org.legalschema.demo\

® Person

@ Bl ® Organization O String identifier
. . A - O String additionalName
8 g::::g fec;jrlrtrI]oaT 8 g:::g :\i":::f'er O Organization affiliation
ng ng I O Organization alumniOf
O String ISBN O String description o String award
O Integer numberOfPages O String duns 9

O DateTime birthDate
O DateTime deathDate

@ CreativeWork
. Genre

O Person author
O Organization copyrightHolder O FICTION

O Genre genre O NON_FICTION
O String langauge

@ Thing

O String name
O String url
O String description

The bibliographic data™ schema may be used to describe a book in structured form. A
‘Book’is a ‘CreativeWork” which itself is a "Thing’. The Book is described used properties
froma‘Book™® type, from a ‘CreativeWork™ type, and the most generic, Thing™° type.
The former describes properties unique to a book, such asit’s edition, format, ISBN, and
number of pages. The ‘Creative\Work' type describes properties of creative works such
as author details, copyright holders, genre, language. The latter describes more generic
attributes that are not unique to creative works or books, such as a name, web address,
descriptions, etc.
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Common examples of widely used schema languages include JSON Schema'™ and XML
Schema.®? Both define how a JSON™2 or XML'?* document must look, ways to extract
data from it, as well as ways to interact with it. These technologies are used by many of
the applications and services online, often without the user realising through exposure
to their operation or even their existence. Google Search uses structured data in JSON
using schema.org'?® to provide information about a page and classifying the page
content.”?® For example, on a recipe page, details about the ingredients, the cooking
time and temperature, calorific values, and other such data.’” Structuring the data in this
way enables users to search for specific pages (e.g. recipes as opposed to travel guides
or restaurants) and specific elements (e.g. ingredients) across recipes. Legislation in

the UKis structured in a form of XML using ‘Legislation Schema’?® For example, the
Video Recordings Act 2010 can be accessed online at http://www.legislation.gov.uk/
ukpga/2010/1and the underlying structured data using the Legislation Schema via the
Legislation APl by adding /data.xml at the end. The same structured data can be viewed in
PDF by adding /data.pdf.

3 | AlLegal Schema

JSON and XML documents and their associated schema systems are devised for software
development environments where data structure and validity is critical. As discussed
above, other document types, like contracts, may benefitimmensely from schema
systems to structure and validate data contained within them.

The Legal Schema defines base types that are used to describe and define each type
within the schema system; each of which represents a legally relevant construct:

——  Concepts - to describe an abstract entity or ‘thing” within a contract (e.g. a trade
mark number registered at the UK Intellectual Property Office ora company
number at Companies House).

——  Assets - to define property or other contractual subject matter within a contract
(e.g.aninstrument, chattel, real property, etc.) and the associated identifying
properties, such as the VIN of a vehicle or the legal description of land.

——  Participants - to describe contracting parties and other identifiable entities within
a contract (e.g. the details of a company, an agent, auditor, beneficial owner).

- Transactions - to describe events that occur within a contract, such as the transfer
of an ownership interest of an asset from one contracting party (a participant) to
another.

——  Events - to describe abstract legal events such as an obligation generated by a
contract (e.g. an obligation to pay upon receipt of legal title to an asset).
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FIGURE 10 | Relationships between typesinthe Legal Schema

‘Asset ® Participant @ jlransaction @ S

O String transactionld O String eventld

0 String Id athingiid O DateTime timestamp O DateTime timestamp

'Concept

By using such a system, it becomes possible to build up arbitrary complex data structures
that represent contracts and other legal documents not simply as text, but as rich data.

Adigital contract may, in many ways, be viewed as analogous to a web page. A web page
is itself a document - one designed to be displayed in a web browser as opposed to a
desktop word processing application. It typically consists of: (i) a markup language e.g.
Hypertext Markup Language (HTML) that describes the semantic structure of the web
page document;™?’ (ii) a presentation language e.g. Cascading Style Sheets (CSS) that
describes the style (e.g. fonts, colours, and spacing) of the markup document;° and (iii)
scripting or programming languages, such as Javascript, that adds functionality to web
pages, transforming a web page document into a dynamic, interactive, document. The
schema provides descriptive structure to the content of the webpage. For example, the
markup of a web page for a movie can utilise the ‘Movie schema™' to structure the data
within the document by structuring the HTML to describe the name, director, genre, and
trailer information about the movie:

FIGURE 11 | Schema data embedded within HTML

<div ‘itemscope itemtype ="http://schema.org/Movie”>
<hl +dtemprop=”name”>Avatar</hl>
<span>Director: <span +itemprop="director”>James Cameron</span>
(born August 16, 1954)</span>
<span ditemprop="genre”>Science fiction</span>

<a href="../movies/avatar-theatrical-trailer.html”
itemprop="trailer”>Trailer</a>
</div>™2
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By comparison, the components of a digital contract may consist of equivalents devised
for contractual documents as opposed to web pages. Instead of HTML, a markup
language can be used to specify the structure of the contract document, for example, that
a particular element within the document is a clause:

FIGURE 12A | Formatting using a markup language

{{#clause clauseNamel}}
Upon the signing of this Agreement, Alice shall pay 100.00 GBP to Bob.
{{/clause}}

The textual content of the clause can be structured using a legal markup language . This
enables the text to be formatted appropriately using bold, italics, paragraphs, heading
structures, lists, quotes, links and other formatting methods.™

Schemas built using the LSL can be embedded within the markup language to provide
structure to the legal content. This is the functional equivalent of schema types being
embedded within HTML (Figure 9). Schemas can be embedded using parameters within
the natural language text of the contract document. For example:

FIGURE 12B | Schema-based parameters within markup

Upon the signing of this Agreement, {{buyer}} shall pay {{amount}} to
{{seller}}.

A machine can understand that in this snippet there are two parties and a payment
amount because of this underlying schematic structure:

——  Buyer: The ‘buyer’ parameter is named as such data structure for this particular
contract. Itis of a ‘Party’ type (inherited from the ‘Contract’ schema which defines
the types that comprise a ‘Contract’ type). The Party type has a property - ‘party|D’
-whichisa’string’ data type, meaning that itis represented as text and holds
the value we wish to assign to the ‘buyer’ parameter, typically the name of the
buyer. The Party type is of the ‘Participant’ type, inherited from the base types as
aforementioned. The buyer can therefore be said to be a Participant and, more
specifically, a Party, to the contract. To demonstrate the expressiveness of a legal
schema, in this example the "Party’ type is extended further by defining the ‘ouyer’
to be alegal person (e.g.a company).

——  Seller: The ‘seller’ parameter has the same schematic structure as the ‘buyer’,

just named differently to indicate the distinction and role that Party holds in the
contractual data structure.
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The three parameters highlighted above are syntactically distinguished from the
accompanying text by the use of curly braces. The parameters are placeholders for data
values (e.g. Alice’as the ‘buyer’and ‘Bob’ as the ‘seller’). The parameters, taken together,
represent the data structure for this simple example:

FIGURE 12C | Relationships between typesinthe Legal Schema

org.accordproject.money\
org.legalschema.contract\ ‘ CurrencyCode
O AED
' SampleClause O AFN © MonetaryAmount
Company o ALL
° ::":V "“l‘l"" P —— O AMD 0 Double doubleValue
g/ mpany, O ANG O CurrencyCode currencyCode
O MonetaryAmount amount
O AOA
O ARS
O ZWL
@]
o Partyld I
T —
org.accordﬁ?oiect.base\

Y
)
=
O,
°
)
3
—

The aforementioned data structure can itself be expressed as a ‘Contract’ type (a
‘Concept’ base type). The result is that this gives us a data structure, identifiable as a
‘Contract’ wherein the data is organised in accordance with the various schemas used to

define the content of the contract. As such, the aforementioned snippet can represent a
contract wherein the text reads:

Upon the signing of this Agreement, Alice shall pay 100.00 GBP to Bob.

and through use of the Legal Schema, represents the contract in a structured data form™®
thatis both: (i) human-readable - as we know through use of the schema types how to
interpret the structure and the associated values; and (ii) machine-readable - such that it
can be interpreted and used in a form that is understandable by computers:
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FIGURE 12D | Structured contract data with Legal Schema types highlighted

{
“Sclass”: “org.legalschema.ExampleContract”,
“contractId”: “1f3a4329-6a99-4c2d-86b5-febe0815823a”,
“buyer”: {

“Sclass”: “org.legalschema.contract.Party”,
“partyId”: “Alice”

I

“seller”: {
“Sclass”: “org.legalschema.contract.Party”,
“partyId”: “Bob”

I

“amount”: {
“Sclass”: “org.legalschema.money.MonetaryAmount”,
“Value”: 100.00,
“currencyCode”: “GBP”

}

The data structure tells us that the aforementioned snippet is a contract with an identifier.
It has three parameters that define the buyer, seller, and amount. Each of which is of their
respective type, and with values expressed as properties of those types.

Itisimportant to note that the latteris not intended to replace the former. They operate

as two representations of the same content (i.e. the contract). To reprise the web page
analogy, the formeris analogous to the content displayed to the user through the browser,
and the latteris analogous to the HTML that represents the structure of the page being
displayed.

For further detail, a full working technical specification is available at docs.legalschema.org

with the initial schema models discussed in this paper.
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United Nations Center for Trade Facilitation and Electronic Business, A Roadmap Towards Paperless Trade
ECE/TRADE/371(2006); World Economic Forum/UNECE White Paper, Paperless Trading: How Does [t
Impact the Trade System? (2017) Available at: http://www3.weforum.org/docs/WEF_36073_ Paperless_
Trading_How_Does_It_Impact_the_Trade_System.pdf

DCSA (https://dcsa.org/standards/ebill-of-lading); TradeLens eBL (https://www.tradelens.com/
marketplace/tradelens-ebl); Bolero (https://www.bolero.net/carriers-electronic-bills-of-lading/).

World Economic Forum/UNECE (n.79).
https://www.unescap.org/sites/default/files/Benefits%200f%20Cross-Border%20Paperless %20Trade.pdf

Motis Exports Ltd v Dampskibsselskabet Af 1912 Akleselskab (‘the Motis’) [2000] 1 LIoyd’s Rep 211 at 217 per
Mance LJ; Transpacific Eternity SA v Kanematsu Corporation and another [2002] 1 Lloyd’s Rep 233.

Seen.82.
Ibid.
See J.F. Wilson, Carriage of Goods by Sea (7th ed.) (Pearson: London, 2010), 166.

Barber v Meyerstein (1870) LR 4 HL 317. For historical background of bills of lading and the issue of possession
see M.D. Boals, The Bill of Lading (LLP: London, 1997), ch.7 and Aikens et al., Bills of Lading (2nd ed.)
(Informa: London, 2016), ch. 1.

As the law currently stands, only physical documents may be documents of title (n.70 and n.73). To
circumvent this, parties may often provide in their contracts that certain electronic documents shall be
treated, as between the parties, as documents of title.

Art.11.

As an example see Singapore’s Electronic Transactions Act (Amendment) Bill.

Seend.

Envisaged and permitted by s.1(5) Carriage of Goods By Sea Act 1992.

See https://ipfs.io

For example, the PDF stored locally and the structured data stored in a distributed system.

https://docs.ipfs.io/concepts/content-addressing
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Seen.2-n4
http://www.github.com/legalschema

See (3) below for details on the specifics on the language for building legal schemas.

A ‘Thing’, as a broadest possible item, may also be intangible, see https://schema.org/intangible.

The hierarchical structure may be of any arbitrary complexity. See, for example, the schema.org hierarchy for
a‘House’ (Thing > Place > Accommodation > House) and the defined properties of each object type.

See https://schema.org/streetaddress

For a detailed person type see: https://schema.org/person

https://schema.org/event

https://schema.org/organization

https://schema.org/person

https://schema.org/place

https://schema.org/product

For a general overview see: http://bid.ub.edu/en/34/sule.htm.

Such as health and life sciences: https://schema.org/docs/health-lifesci.nome.html and bibliographic data:
https://schema.org/docs/bib.nome.html.

https://www.gsl.org/voc/Clothing

https://www.gsl.org/voc/Footwear

https://www.gsl.org/voc/FruitsVegetables

Many EDI standards exist, including: UN/EDIFACT (https://unece.org/trade/uncefact/introducing-
unedifact); ASC X12 (https://x12.org) and domain specific derivatives such as SCRIPT for US medical
prescriptions (https://standards.ncpdp.org/Access-to-Standards.aspx); and GS1EDI standards for global
supply chains (https:/www.gsl.org/standards/edi).

https://www.w3.org/community/schemabibex/wiki/Bib.schema.org-1.0

https://schema.org/Book

https://schema.org/CreativeWork

https://schema.org/Thing

The example above is represented in JSON.

https://www.w3.org/standards/xml/schema

https://www.ecma-international.org/publications-and-standards/standards/ecma-404/
https://www.w3.org/TR/xml/

https://developers.google.com/search/docs/guides/intro-structured-data. Google Search uses a derivative
called JSON-LD: https://json-Id.org.

Schema.org was established to standardise data for webpages by leading search engine providers, including
Google: https://schema.org/docs/about.html

https://developers.google.com/search/docs/guides/intro-structured-data.

https://www.legislation.gov.uk/developer/formats/xml; https://www.legislation.gov.uk/schema/legislation.
xsd. For legislation metadata, see: https://www.legislation.gov.uk/schema/schemalegislationMetadata.xsd

Seen.32
Seen.33
https://schema.org/Movie

https://schema.org/docs/gs.html#schemaorg

See for example: https://docs.accordproject.org/docs/markup-ciceromark.html.

https://commonmark.org/help

JSON in this example, although capable of being converted into other formats such as DOCX, PDF, HTML:
https://github.com/legalschema/template-transformation.
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