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ABSTRACT

A contract is much more complex than its individual terms would
suggest. Yet contract scholars have traditionally taken a reductionist
approach to the study of contracts. According to 'contractual
reductionism,” a contract can be understood through each of its
constituent terms. Recent scholarship, however, has begun to challenge
contractual reductionism's term-by-term view of contracts. Building on
this work, this Article provides the first application of complex systems
theory to contracts, arguing that a contract is a complex system that is
greater than the sum of its terms. A complex system is composed of many
components that interact in a nontrivial manner. Complex systems theory
is an interdisciplinary field of study that has been used to analyze a broad
range of complex systems including living organisms, cities, economies,
technology systems, and ecosystems. One of the key findings of complex
systems theory is that complex systems exhibit a surprising degree of
similarity and common behavior across diverse contexts — a finding that
holds when extended to contracts. To provide a framework for
understanding and analyzing a contract as a complex system, the Article
models a contract using concepts drawn from complex systems theory. The
Article then uses this model to demonstrate that contract systems exhibit
many key properties observed in other complex systems. The Article ends
by discussing how a complex systems approach to contracts informs
contract design, interpretation, and analysis. The Article makes three
primary contributions. First, the Article extends the scholarship
challenging contractual reductionism through the first application of
complex systems theory to contracts. Second, the Article models a contract
as a complex system and identifies key properties of contract systems.
Third, the Article shows how complex systems theory can be used to
improve the design, interpretation, and analysis of contracts. The Article's
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findings have significant implications for lawyers, judges, and legal
technology companies.
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I. INTRODUCTION

A contract is much more complex than its individual terms would
suggest.! Yet contract scholars have traditionally taken a term-by-term,

ISee infra Section 1I1.C.1. (discussing the meaning of "complex" in the context of
complex systems).



2021 CONTRACTS AS SYSTEMS 221

reductionist approach to the study of contracts.> According to "contractual
reductionism," a contract can be understood through each of its constituent
terms.? This reductionist view of contracts has influenced many of the key
theoretical discussions in contract scholarship, including contract design,
interpretation, and the role of the transactional lawyer.* Beyond contract
theory, empirical studies of contracts have largely focused on individual
terms and their effects rather than viewing these terms as parts of a greater
contractual whole.* Furthermore, many legal technology companies
developing contract analysis products, such as natural language processing
and machine learning-assisted prediction, have built their products based
on reductionist models of contracts.®

Contractual reductionism overlooks the complexity and
significance of macro-level effects in contracts.” Recent scholarship,
however, has begun to challenge contractual reductionism.® This line of
scholarship started with a focus on the importance of modularity in
contract design.® Scholars then evaluated interaction effects in the context
of vague terms,' the use of multiple contracts to effectuate a single deal,"
and the multidimensional nature of contracts designed to respond to a
variety of transaction costs.”> Most recently, Cathy Hwang and Matthew
Jennejohn analyzed the role of contract structure in contract design and
interpretation, proposing a theory of "contractual structuralism."” While

2See Cathy Hwang & Matthew Jennejohn, Deal Structure, 113 Nw. U. L. REV. 279,
281-83, 293 (2018); see infra Section 11.A. (discussing traditional contractual reductionism).

3See infia Section ILA.

4See infra Section IL.A.

3See infra Section ILA.

%See infira Section IV.C.

"See Hwang & Jennejohn, supra note 2, at 282-84.

8See infra Section I1.B.

%See Henry E. Smith, Modularity in Contracts: Boilerplate and Information Flow, 104
MICH. L. REV. 1175, 1179-80, 1187-99 (2006); see Margaret Jane Radin, Boilerplate Today:
The Rise of Modularity and the Waning of Consent, 104 MICH. L. REV. 1223, 1223-26 (2006);
see also George G. Triantis, Improving Contract Quality: Modularity, Technology, and
Innovation in Contract Design, 18 STAN. J.L. Bus. & FIN. 177, 191-92 (2013).

10See Albert Choi & George Triantis, Strategic Vagueness in Contract Design: The Case
of Corporate Acquisitions, 119 YALE L.J. 848, 852-55, 859-60, 921-24 (2010) (arguing that
vague terms combined with liquidated damages clauses and dispute resolution provisions can
reduce moral hazard and adverse selection).

"See Cathy Hwang, Unbundled Bargains: Multi-Agreement Dealmaking in Complex
Mergers and Acquisitions, 164 U. PA. L. REV. 1403, 1408-09 (2016) (discussing how complex
deals, particularly M&A transactions, are effectuated using multiple interconnected contracts).

12See Matthew Jennejohn, The Private Order of Innovation Networks, 68 STAN. L. REV.
281, 313-28, 363-64 (2016) (proposing a framework of "multivalent contracting," in which a
variety of contract terms are used in an integrated fashion to respond to a variety of transaction
costs).

13See Hwang & Jennejohn, supra note 2, at 281, 284-85.
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these works have implicated the systemic nature of contracts, none have
fully addressed contracts as systems.

Building on this scholarship, this Article provides the first
application of complex systems theory to contracts, arguing that a contract
is a complex system that is greater than the sum of its terms." A complex
system is composed of many components that interact in a nontrivial
manner." In the case of a contract, the contract is the system and the terms
are the components.'* Complex systems theory is an interdisciplinary field
of study that has been used to analyze a broad range of complex systems,
including living organisms, cities, economies, technology systems, and
ecosystems.'” In the context of complex systems theory, "complex" refers
to the degree of interaction between the components of a system.'® The
primary goal of complex systems theory is to understand the behavior of
complex systems for analytical and predictive purposes.' One of the key
findings of complex systems theory has been that complex systems exhibit
a surprising degree of similarity and common behavior across diverse
contexts—a finding that remains consistent when extended to contracts.?
While complex systems theory has existed for decades, it has experienced
a recent resurgence due to advances in computing and data collection.?!
Despite being applied to a variety of fields such as physics, biology,
economics, and computer science, complex systems theory remains
relatively underexplored in legal scholarship, particularly in contract and
business law.?

To provide a framework for understanding and analyzing a contract
as a complex system, this Article models a contract using concepts drawn
from complex systems theory.?? In this model, a contract system is
represented as a coevolving multilayer network.?* The system exists within
an environment that contains external conditions such as contract law and
norms.” The terms of the contract and the interactions between the terms
evolve over time in tandem.” The Article then uses this model to

14See infia Section I11.A. (providing an overview of complex systems theory).
15See infira Section I1LA.
16See infra Section I11.B.
17See infra Section I1LA.
18See infira Section I1LA.
1See infra Section IILA.
28See infra Section I11A.
2See infra Section IILA.
22See infra Section I11A.
BSee infra Section 111.B.
24See infra Section I11.B.
%See infra Section 111.B.
%See infra Section 111.B.
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demonstrate that contract systems exhibit many key properties observed
in other complex systems, including organized complexity, hierarchy,
emergence, adaptation, sensitivity to initial conditions, nonlinearity, and
punctuated equilibria.”” The Article ends by discussing how a complex
systems approach to contracts informs contract design, interpretation, and
analysis.”

This Article makes three primary contributions. First, the Article
extends the scholarship challenging contractual reductionism through the
first application of complex systems theory to contracts.” Second, the
Article models a contract as a complex system and identifies key
properties of contract systems.* Third, the Article shows how complex
systems theory can be used to improve the design, interpretation, and
analysis of contracts.’! The Article's findings have significant implications
for lawyers, judges, and legal technology companies.

The remainder of this Article proceeds as follows. Section II
discusses the traditional reductionist approach to contracts and the recent
scholarship challenging contractual reductionism.*? Section III provides a
brief overview of complex systems theory, uses complex systems theory
to model a contract as a complex system, and identifies key properties of
contract systems.*® Section IV discusses the implications of a complex
systems approach to contracts for contract design, interpretation, and
analysis.* The Article concludes with a discussion of opportunities for
further research.*

II. CONTRACTUAL REDUCTIONISM

This section examines contractual reductionism and the recent
scholarship challenging this longstanding approach to the study of
contracts. Section II.A discusses the traditional reductionist approach to
contracts.’ Section II.B highlights the recent work moving away from
contractual reductionism.”

¥See infra Section II1.C.
28See infra Section V.
»See infra Section II.
3See infra Section III.
31See Infia Section IV.
32See infra Section II.
3See infra Section III.
34See infra Section V.
3See infra Conclusion.
3See infra Section ILA.
¥See infra Section 11.B.
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A. The Traditional Reductionist Approach to Contracts

Contract scholars have traditionally taken a term-by-term,
reductionist approach to the study of contracts.’® Reductionism has its roots
in the natural sciences, particularly physics,” and has since become
commonplace in the social sciences as well.# The core idea of
reductionism is that one can understand the whole by understanding the
parts.* Similarly, according to '"contractual reductionism,” one can
understand a contract by understanding each of its constituent terms.*
Contractual reductionism largely stems from the law and economics
"efficient contracting”" view of contracts that originated from the Coase
Theorem.® According to efficient contracting, a contract is a collection of
terms that the parties have efficiently selected from the universe of
possible terms to maximize the joint value generated by the contract.* If
circumstances change such that the collection of terms in the contract is
no longer optimal, the parties merely add, delete, or modify the individual
terms to move the contract back to optimality.* This approach is inherently
reductionist as it places the focus of analysis on the terms of the contract
rather than the contract as a whole.

Contractual reductionism has influenced many of the key theoretical
discussions in contracts scholarship, including contract design,
interpretation, and the role of the transactional lawyer.* With respect to

38See Hwang & Jennejohn, supra note 2, at 281-83, 293.

39See NEIL JOHNSON, SIMPLY COMPLEXITY: A CLEAR GUIDE TO COMPLEXITY THEORY
17 (2007); see generally JOHN H. MILLER & SCOTT E. PAGE, COMPLEX ADAPTIVE SYSTEMS 10
(2007).

40See MILLER & PAGE, supra note 39, at 27.

“MILLER & PAGE, supra note 39 ("[Bly reducing complicated systems to their
constituent parts, and fully understanding each part, we will then be able to understand the
world.").

“2Steven Shavell, On the Writing and the Interpretation of Contracts, 22 J.L. ECON. &
ORG. 1, 3 (20006).

43See Smith, supra note 9, at 1187 (discussing how Coase divided "property into its
smallest constituent parts" and then drawing the comparison to dividing contracts into their
constituent terms); see R.H. Coase, The Problem of Social Cost,3 J.L. & ECON. 1, 15-16 (1960).

4See Alan Schwartz & Robert E. Scott, Contract Theory and the Limits of Contract
Law, 113 YALEL.J. 541, 544, 552 (2003); see Robert E. Scott & George G. Triantis, Incomplete
Contracts and the Theory of Contract Design, 56 CASE W. RES. L. REV. 187, 188 (2005).

4See generally FRANK H. EASTERBROOK & DANIEL R. FISCHEL, THE ECONOMIC
STRUCTURE OF CORPORATE LAW 1-39 (HARVARD UNIV. PRESS 1991); see Marcel Kahan &
Michael Klausner, Path Dependence in Corporate Contracting: Increasing Returns, Herd
Behavior and Cognitive Biases, 74 WASH. U. L.Q. 347, 347, 366 (1996); see also Spencer
Williams, Predictive Contracting, 2019 COLUM. BUS. L. REV. 621, 626 n.18 (2019) (discussing
theoretical and empirical critiques of efficient contracting).

46See Albert Choi & George Triantis, The Effect of Bargaining Power on Contract
Design, 98 VA. L. REV. 1665, 1667 (2012); see also Ronald J. Gilson, Value Creation by
Business Lawyers: Legal Skills and Asset Pricing, 94 YALE L.J. 239, 255 (1984).
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contract design, scholars have typically viewed the "design" of the contract
simply as the collection of terms that make up the contract.*’” Theories of
how lawyers should design contracts are often based on economic models
that assume contracts are decomposable into their constituent terms.*
Contractual incompleteness, a well-discussed topic in contract design, is
subject to contractual reductionism as well.* Scholars have argued that
parties make term-by-term decisions regarding the level of specificity for
a term in order to balance the front-end cost of writing a more specific
term with the back-end cost of increased litigation resulting from a less
specific term.® Furthermore, the scholarly discussion on standardization
has long taken the view that contractual "boilerplate" is merely a collection
of homogenized, easily reusable terms whose primary function is to reduce
transaction costs.”” A similar view has been advanced with respect to
default terms supplied by contract law. The timing of term selection has
also been framed in a reductionist manner, with key terms being negotiated
upfront through term sheets and memorandums of understanding and less
important terms being left for later.”* A core assumption running through
much of the contract design scholarship is that terms should be viewed
simply as distinct provisions rather than interconnected parts of a broader
contractual whole.

4ISee, e.g., Choi & Triantis, supra note 46, at 1667 (describing contract design as the
nonprice terms in the contract).

48See, e.g., Shavell, supra note 42, at 2-9.

“See id. at 2.

9See Scott & Triantis, supra note 44, at 190-91, 196-97 (distinguishing between front-
end costs and back-end costs and discussing how parties balance these costs when designing a
contract); see Robert E. Scott & George G. Triantis, Anticipating Litigation in Contract Design,
115 YALE L.J. 814, 814, 817, 836-38 (2006) (arguing that more specific terms increase front-
end costs but decrease back-end costs whereas less specific terms do the opposite).

S1See Claire A. Hill, Why Contracts Are Written in "Legalese”, 77 CHL.-KENT L. REV.
59, 59-63 (2001) (describing the use of "forms" in transactional law); see Michelle E. Boardman,
Contra Proferentem: The Allure of Ambiguous Boilerplate, 104 MICH. L. REv. 1105, 1107
(2006) (arguing that boilerplate terms carry less litigation uncertainty and therefore reduce
transaction costs); see also MITU GULATI & ROBERT SCOTT, THE 3 1/2 MINUTE TRANSACTION
2-3 (2012) (discussing the widespread use of a boilerplate "pari passu" term in sovereign bond
contracts).

2See Charles J. Goetz & Robert E. Scott, The Limits of Expanded Choice: An Analysis
of the Interactions Between Express and Implied Contract Terms, 73 CALIF. L. REV. 261, 262
(1985) (noting that default contract terms reduce transaction costs by providing parties with
standardized and generally applicable "preformulations"). But see lan Ayres & Robert Gertner,
Filling Gaps in Incomplete Contracts: An Economic Theory of Default Rules, 99 YALE L.J. 87,
90-91 (1989) (arguing that default rules should be unfavorable to incentivize the parties to design
their own transaction-specific terms).

53See Albert H. Choi & George Triantis, Designing and Enforcing Preliminary
Agreements, 98 Tex. L. Rev. 440, 440-44 (2020).
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As with contract design, scholarship on contract interpretation has
typically come from a reductionist standpoint. Economic models of
contract interpretation tend to be term-focused.** The long-standing debate
between textualist interpretation and contextualist interpretation has
generally assumed a term-by-term approach to interpretation.* Calls to
embrace both textualism and contextualism have even been based in
reductionism.* Discussions of the parol evidence rule, a core interpretive
principle in contract law governing whether outside terms may be added
to a written contract, are similarly reductionist.” Proposals for alternative
theories of interpretation, such as interpreting contracts in a manner akin
to statutory analysis® or through surveys® have also viewed contracts as
collections of terms.

In addition to contract design and interpretation, research into the
role of the transactional lawyer has been based on contractual
reductionism.® In his pivotal article in 1984, Ronald Gilson characterized
transactional lawyers as "transaction cost engineers."®' According to
Gilson, transactional lawyers add value to a transaction by reducing
transaction costs through specific terms such as representations,
warranties, and indemnification provisions.® Gilson's view of a contract is
a combination of terms that can each be tweaked to reduce transaction

4See, e.g., Richard A. Posner, The Law and Economics of Contract Interpretation, 83

TEX. L. REV. 1581, 1582 (2005) ("Contract interpretation is the undertaking by a judge or jury .
. to figure out what the terms of a contract are, or should be understood to be."); see also
Shavell, supra note 42, at 12-18.

3See Eric A. Posner, The Parol Evidence Rule, the Plain Meaning Rule, and the
Principles of Contract Interpretation, 146 U. PA. L. REV. 533, 533 (1998) [hereinafter Posner,
Parol Evidence); see Eric A. Posner, A Theory of Contract Law Under Conditions of Radical
Judicial Error, 94 Nw. U. L. REV. 749, 751 (2000) [hereinafter Posner, Judicial Error];
Schwartz & Scott, supra note 44, at 544, 598; see also Alan Schwartz & Robert E. Scott,
Contract Interpretation Redux, 119 YALE L.J. 926, 931-32 (2010). Reductionism is present even
in the interpretation of goods contracts under the Uniform Commercial Code (U.C.C.), which
explicitly adopts a contextualist approach to interpretation. See Hwang & Jennejohn, supra note
2, at 313-14. Although the U.C.C. requires judges to consider contextual evidence such as usage
of trade when interpreting a goods contract, the contract itself is still primarily seen as a
collection of individual terms.

36See Ronald J. Gilson, Charles F. Sabel & Robert E. Scott, Text and Context: Contract
Interpretation as Contract Design, 100 CORNELL L. REV. 23, 23-29 (2014).

57See Posner, Parol Evidence, supra note 55, at 533-40.

38See Stephen J. Choi & G. Mitu Gulati, Contract as Statute, 104 MICH. L. REV. 1129,
1131-32, 1160-61 (2006) (proposing an approach to interpreting boilerplate terms akin to
legislative history where courts look to the intent of the original drafters of a term).

See Omri Ben-Shahar & Lior Jacob Strahilevitz, Interpreting Contracts via Surveys
and Experiments, 92 N.Y.U.L.REV. 1753, 1761-66, 1776-78 (2017) (proposing that courts could
use surveys to determine the meaning of contract terms).

See Gilson, supra note 46, at 255.

®1See Gilson, supra note 46, at 255.

82See generally Gilson, supra note 46, at 256-93.



