
KEY POINTS
	� Automating derivatives contracts will require lawyers to assess whether contractual 

language can be translated effectively into computer code.
	� This translation process will be supported by enhanced standardisation of ISDA 

documentation.
	� Standardised legal text can be digitised within a legal agreement data model and 

implemented through smart contracts.
	� Lawyers will play a crucial role in determining whether the development of smart 

contracts based on existing legal standards is effective.
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Translations: creating legally effective 
smart derivatives contracts
Smart derivatives contracts have the potential to deliver significant efficiency benefits 
to derivatives market participants. However, automating legal documentation is 
a specialised task and lawyers have a crucial role to play in ensuring automation 
is legally and operationally effective. Developing smart derivatives contracts will 
require lawyers to enhance the levels of standardisation within industry standard 
contracts and contribute towards the development of legal agreement data models 
that will serve as the foundation for smart derivatives contracts. 

INTRODUCTION

nIn his play “Translations”, Brian Friel 
described the Irish language as “a rich 

language”, possessing “a syntax opulent with 
tomorrows”. Perhaps the same can be said of 
contractual language. Much of the language 
of contracts is concerned with how the 
parties can or should respond to anticipated 
(and unanticipated) future events. The 
ISDA Master Agreement is no exception. 
The Master Agreement contains a range of 
provisions that: 
(i) determine how and when parties should 

make payments and deliveries; 
(ii) provide a means of determining how 

various events may affect the parties’ 
respective obligations; 

(iii) how disputes between the parties 
should be resolved; and 

(iv) how their trading relationship can be 
terminated. 

These provisions are all inherently 
forward looking, and their operation  
largely depends upon factors that are 
generally unknowable at the point the 
contract was entered into. 

The form and purpose of contractual 
language can be contrasted with that of 
computer code. While contractual language 
aims to provide a high-level framework 
for responding to future events, allowing 
the parties to exercise discretion and make 

commercially reasonable determinations in 
order to give effect to the parties’ (presumed) 
intentions, computer code operates very 
differently. Computer code must be precise 
and predictable at the point of execution. 
Given a defined input, the code or algorithm 
operates deterministically to deliver a standard 
output. While contractual language looks 
to the future, computer code is very much 
operating in the present.

This creates a challenge to developers 
of smart contracts. How can we translate 
contractual language into a more formal, 
machine-readable representation that allows 
for its automation? How can we do so 
without losing the precise legal meaning of the 
contract? Which parts of a contract, such as 
the ISDA Master Agreement, are capable of 
being automated?

EFFECTIVE AUTOMATION
Smart Derivatives Contracts: From Concept 
to Construction (ISDA, King & Wood 
Mallesons) proposes a practical framework 
for determining which parts of a derivatives 
contract should be selected for automation. 
The first step is to select the parts of a 
contract for which automation would be  
both effective and efficient. The efficiency 
benefits to be achieved through automation 
will largely depend on the type of process 
being automated and will likely be 
determined by technological and commercial 

rather than purely legal considerations. 
However, lawyers should expect to play a 
more central role in determining whether 
automation is effective. 

Effective automation in this context goes 
beyond what is merely possible in a practical 
sense. For automation to be effective, it must be 
possible to automate a contractual provision in 
a manner that ensures the resulting automated 
operation is either substantively identical to 
the natural language contract or in a way that 
allows the parties to accurately identify any 
basis between the two. 

One approach, as suggested in Smart 
Contracts and Distributed Ledger – A Legal 
Perspective (ISDA, Linklaters), is to divide  
the contract into operational and non-
operational clauses. Operational clauses 
typically embed some form of conditional 
logic, ie that upon the occurrence of a 
specified event, a deterministic action  
will take place. These types of provision lend 
themselves well to automation. Operational 
clauses can be contrasted with non-
operational clauses, which do not contain 
such conditional logic. These types of clauses 
may be very challenging (or inefficient) to 
automate.

Applying this approach to derivatives 
contracts, one can immediately identify many 
opportunities for automation. For example, 
the main payment and delivery obligations 
within a standard derivatives transaction 
rely heavily on conditional logic and might 
therefore be considered operational in nature. 
However, this narrow focus on the economic 
terms and payment mechanics within an 
individual derivatives transaction may 
overlook the overarching contractual terms 
that govern the broader legal relationship.  
For example, how might a smart contract that  
is designed to automate a payment on  
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a certain date take account of the occurrence 
of an Event of Default that occurs with  
respect to a party on the day (or hour,  
or second) immediately preceding that 
payment? Focussing exclusively on the 
economic terms of a contract ignores much  
of the external complexity that can affect  
a party’s ability to make (or right to receive) 
that payment or delivery. Clearly there is 
a symbiotic relationship between these 
operational and non-operational parts of 
a contract, and one that cannot be easily 
disentangled without affecting the meaning  
of the contract. 

Smart Derivatives Contracts: the ISDA 
Master Agreement and the automation of 
payments and deliveries (Clack, McGonagle) 
goes further, noting that this unexpected 
tangling of operational and non-operational 
clauses does not merely exist within the 
contract as a whole, but within individual 
clauses themselves. Specifically, this article 
highlights the “separability problem” which 
states that operational logic within contracts 
is typically and very closely intertwined with 
other, less operational semantic aspects of 
language, including temporal and deontic 
aspects. Consider, for example, a clause that 
allows (but does not require) a party to take  
a specific action upon the occurrence of  
a certain event, provided they do so promptly. 
Such clauses are not uncommon within 
derivatives contracts.

The separability problem would appear  
to pose significant challenges to the developers 
of smart contracts. However, many of  
these challenges can be overcome through 
enhanced standardisation, allowing for the 
identification, definition and categorisation 
of legal agreement data, and the development 
of legal agreement data models that connect 
or embed these standardised legal agreement 
data within an operational process. 

STANDARDISATION
While the ISDA documentation architecture 
is standardised, the content of certain 
agreements within this architecture can be 
heavily customised. This presents a similar 
challenge to the “canonical form” problem 
outlined in the Smart Derivatives Contracts 
article. The canonical form problem  

arises as a result of the difficulty in 
disentangling different semantic aspects 
within a contract (the separability problem) 
and creating a single, unique standardised  
or “canonical” form of the resulting text. 
While this problem is explored primarily 
in the context of semantic expression, it 
can perhaps be expanded to reflect the 
lack of canonical form in the way in which 
substantively similar or identical outcomes 
are expressed within contracts. In other 
words (no pun intended), lawyers attempting 
to achieve the same outcome within two 
different contracts often use different 
combinations of words to do so. 

Solving this problem requires us to first 
determine the universe of substantive outcomes 
that are typically expressed within those 
contracts. ISDA has addressed this issue by 
developing a Legal Agreement and Clause 
Taxonomy. The Taxonomy deconstructs 
the contract and assigns meaning to the 
various different obligations and events 
expressed within it. It does so by identifying, 
defining, and categorising each of the most 
commonly negotiated clauses used within 
ISDA documentation, including the ISDA 
Master Agreement. An important feature of 
the Taxonomy is that it has been developed by 
reference to substance, rather than form.  
When developing a function that is intended to 
automate the operation of a contractual term, 
we are primarily concerned with the outcome 
expressed within the contract, rather than the 
(often differing) formulation of words used to 
achieve that outcome. To support this move 
away from unnecessarily bespoke drafting, 
ISDA has also published a Clause Library 
based upon the Taxonomy. The Clause Library 
provides standard-form drafting options for 
each of the outcomes identified within the 
Taxonomy and is available in digital format 
through the ISDA Create platform.

With this standard foundation in place, 
we can now consider how these standardised 
contractual outcomes can be digitised as legal 
agreement data and expressed within a legal 
agreement data model. 

LEGAL AGREEMENT DATA MODEL
A legal agreement contains the elements of 
a parties’ agreement that they have agreed to 

express in written form with the intent that it 
is legally binding. Legal agreement data relates 
to the content of this legal agreement. 

In the context of ISDA documentation, 
there are two main sources of legal 
agreement data:
	� the content of relationship-level contracts, 

such as the ISDA Master Agreement 
(Relationship Data); and
	� the content of transaction-level 

confirmation and incorporated product 
definitions (Transaction Data).

A legal agreement data model defines 
and categorises these legal agreement data, 
identifying relevant data points, and creating 
a framework for understanding how these 
data interact with each other within the 
legal agreement or among multiple related 
legal agreements. A legal agreement data 
model therefore creates a common, digital 
representation of legal agreement data, 
allowing for consistent implementation of 
processes designed to automate functions 
derived from or relating to the underlying legal 
agreement(s).

It is worth noting that a legal agreement 
data model will generally not be capable 
of faithfully identifying and capturing the 
complete, precise meaning of an entire legal 
agreement. For example, a legal agreement data 
model will likely not be capable of capturing 
unanticipated outcomes flowing from the 
operation of clauses within legal agreements. 
Such unanticipated outcomes may result from 
changes in law or in the applicable rules of 
contractual interpretation. Legal agreement 
data models may also struggle to accurately 
capture bespoke clauses that do not use 
defined, stanadardised data points. 

A legal agreement data model should 
therefore be seen as a simplified digital 
representation of the underlying legal 
agreement and a means of identifying and 
constructing the operational functions that one 
might need in order to automate certain parts 
of the contract. The question as to whether 
that automation is “effective” will continue to 
require legal validation.

ISDA is developing a legal agreement data 
model within the ISDA Common Domain 
Model (CDM). The CDM creates  
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a single, common digital representation of 
derivatives trade events and actions as a means 
of enhancing consistency and facilitating 
interoperability among firms and platforms. 
The CDM also provides a framework for 
creating digital representations of the legal 
agreements that govern these transactions and 
legal relationships. Over time, this will allow 
for Relationship Data to be connected with 
Transaction Data to create a more holistic 
model and to support the development of 
smart derivatives contracts. 

We now consider a practical example 
of how a clause within the ISDA Master 
Agreement can be captured within the CDM.

Example
The Schedule to the 2002 ISDA Master 
Agreement contains a standard election 
allowing parties to apply the Automatic Early 
Termination provisions of the agreement to 
either party. If Automatic Early Termination 
is elected in respect of a party, the occurrence 
of certain events contemplated by the 
Bankruptcy event of default under the Master 
Agreement will result in all transactions 
entered into between the parties being 
terminated automatically and without any 
requirement to give notice. 

While the Automatic Early Termination 
clause appears in the Schedule as a standard 
election, it is routinely negotiated by parties. 
This negotiation can result in the inclusion 
of additional text with the effect of qualifying 
or modifying the operation of the clause. 
Automatic Early Termination may therefore 
be considered to be a bespoke provision and, 
in theory at least, resistant to digitisation and 
automation. 

However, in creating the Taxonomy ISDA 
determined that, based on current market 
practice, this clause is generally negotiated in 
a manner intended to achieve four distinct 
outcomes:
	� it either does or does not apply to  

a party;
	� it does not apply to a party unless 

required by an applicable system  
of law;
	� it either does or does not apply to a party 

and includes an indemnity; or
	� it does not apply to a party unless 

required by an applicable system of law 
and includes an indemnity.

In designing a legal agreement data model, 
it is important to capture all of the relevant 
legal agreement data that will allow a user to 
determine that this clause exists or applies and, 
if so, the relevant outcome. 

Within CDM, we created a high-level data 
type within the hierarchal legal agreement 
model allowing users to determine whether 
this clause exists within the contract:

type AutomaticEarlyTermination 

Within this data type, we then provided 
further data points or “attributes” allowing 
users to capture the data needed to define 
a specific instance of this clause within the 
relevant legal agreement. For example, we can 
specify whether Automatic Early Termination 
applies to or does not apply to a specific party 
within the following attribute:

 
 partyElection AutomaticEarly 

TerminationElection (0..2)

Note that the partyElection  
data attribute refers to a further data type 
(AutomaticEarlyTerminationElection) 
and includes a cardinality rule (0..2) that 
allows for two sets of data to be captured  
(ie one for each party). 

The AutomaticEarlyTermination-
Election data type is expressed within the 
model as follows:

 type AutomaticEarlyTermination 

Election:

party Party (1..1)

isApplicable boolean (1..1)

This data type contains a Boolean election 
requiring users to specify whether Automatic 
Early Termination is or is not applicable.  
It also requires users to specify which party 
the election applies to. It does so by inheriting 
a further data type (Party), which is used in 
multiple places throughout the model and  
is thus defined at a higher level so as to 
promote reusability of common features 
throughout the CDM.

The AutomaticEarlyTermination data 
type contains two additional attributes:

 
fallbackAet boolean (1..1)

indemnity boolean (1..1)

These Boolean elections requires users to 
specify: 
	� whether or not AET will apply where 

required by a system of law; and 
	� whether an indemnity is included. 

Within any data model, it is important 
to include validation rules to ensure data 
integrity and to prevent the combination of 
nonsensical or contradictory outcomes. The 
AutomaticEarlyTermination data type 
therefore includes a number of conditions 
which provide that, for example, an indemnity 
cannot apply where Automatic Early 
Termination does not (and cannot) apply:

 
condition indemnity:

 if fallbackAet = False and 

partyElection->isApplicable = False

then indemnity = False

Using this model, we can represent the 
following standard clause:

 
 The “Automatic Early Termination” 
provisions of Section 6(a)
will apply to Party A
will apply to Party B

using the CDM as follows:

“partyElection”:

  “party”: PartyA,

  “isApplicable”: true

“partyElection”:

  “party”: PartyB,

  “isApplicable”: true

“fallbackAet”: false

“indemnity”: false 

This model could then form the basis of 
a smart contract implementation aimed at 
automating the automatic termination of  
the Master Agreement upon the occurrence 
of the relevant event. Of course, that would 
require us to also be capable of automating 
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the determination of whether the relevant 
event has occurred which, in this case, would 
involve assessing whether certain limbs of the 
Bankruptcy Event of Default have occurred. 
Even if this were technologically possible, one 
might argue that it would be highly inefficient 
to, for example, develop a system designed to 
constantly monitor whether or not insolvency 
proceedings have been instituted against  
a particular entity in its local jurisdiction.  
In short, it could (in theory) be effective, but it 
may not be efficient.

However, an inability to entirely automate 
very complex operational (and non-
operational) aspects of contracts should not 
limit the effective and efficient application of 
smart contracts. Operational data deriving 
from the content of legal agreements 
could be effectively combined with other 
operational functions to develop useful smart 
contract-based applications that are capable 
of delivering significant efficiency benefits. 
Smart Close-out Netting (Datoo, Clack) 
suggests that, for example, certain operational 
aspects of the legal and regulatory process of 
close-out netting for prudentially regulated 
financial institutions could be automated. 

An underlying legal agreement data model 
containing a standard representation of  
the Automatic Early Termination clause  
(in addition to other relevant clauses  
such as Bankruptcy and the content of  
netting opinions) would likely be useful in 
this context. 

CONCLUSION
Developing smart contracts based on the 
operation of complex legal agreements is  
a highly specialised exercise. Before beginning 
this work, one must first determine which 
parts of a particular contract can and 
should be automated. A key question 
in this analysis is determining which 
provisions of the contract can be faithfully 
reproduced and executed as autonomous 
code without altering its meaning. Lawyers 
will play a crucial role in this translation 
process. Determining whether automation 
is “effective” will require lawyers to validate 
the legal effect of the code, by advising 
on the precise meaning of contractual 
obligations while having regard for external 
complexities beyond the contract. Without 
careful consideration of this question, we 

may find ourselves in a world of automated, 
self-executing smart contracts operating in 
a manner that is both unanticipated and 
undesirable, creating unnecessary legal and 
operational risk for market participants and 
undermining the efficiency gains that smart 
contracts are designed to provide. To conclude 
by once again quoting Friel’s Translations, we 
may find ourselves “imprisoned in a linguistic 
contour which no longer matches the 
landscape of fact”. n

Further Reading:

	� Big enough: understanding and 
complying with law through 
computational analysis of legal data 
(2021) 1 JIBFL 3.
	� The Legal Statement on cryptoassets 

and smart contracts: an extremely 
useful baseline from which to further 
develop the law and regulation (2020) 
3 JIBFL 147.
	� LexisPSL: Banking & Finance: 

Practice Note: ISDA – latest news on 
documentation.
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