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Introduction:  
Who Was Ronald Coase?

Ronald Coase was one of the most influential economists of the 20th century, 
and one of the most unusual. His influence spans economics, law, and social 
science more broadly, and is due largely to two publications, the only two cited 
in the announcement of his Nobel Prize: “The Nature of the Firm” (1937) and 
“The Problem of Social Cost” (1960). These two articles are among the most-
cited works in economics, and despite their age continue to be cited widely 
today (Landes and Lahr-Pastor 2011). The ideas Coase developed in these two 
works led to entirely new fields of inquiry in economics, law, management, 
and political science, and in conjunction with his article on using markets to 
allocate radio spectrum (Coase 1959), spawned new market design theory 
and practice that helped to transform our society and enable innovation and 
digitization (see, for example, Medema (1998), Ménard and Shirley (2005), 
Hazlett (2009), and Veljanovski (2015)).

Coase’s style of theory, analysis, and persuasion was narrative, fact-
driven, and much less formal than is the norm in economics. Coase spent his 
career asking deceptively simple questions that revealed profound complexi-
ties in the arrangement of economic activity. Why do firms exist? Why don’t 
we allocate scarce resources such as radio spectrum by using markets instead 
of regulation? Can people resolve conflicts over resource use through bargain-
ing and contracts, or is government regulation necessary? Is a lighthouse a 
public good that requires government provision? How does a durable goods 
monopolist price its output?

Ronald Harry Coase was born in Willesden, a London suburb, on 
December 29, 1910. While attending the University of London, from which he 
graduated with a Bachelor of Commerce degree in 1932, Coase was awarded 
the Sir Ernest Cassell Travelling Scholarship. This scholarship enabled him 
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to travel to the United States, study at the University of Chicago from 1931 to 
1932 with Frank Knight and Jacob Viner, and visit several factories to learn how 
they organized production. In particular, his visits to Ford and General Motors 
factories provided an empirical foundation for his first paper, “The Nature of the 
Firm” (1937). He initially taught in the UK, and then his academic career saw 
him migrate to the US. After some years at the University of Virginia, he spent 
most of his career on the law faculty at the University of Chicago (starting in 
1964), where he also served as an editor of the Journal of Law and Economics. 
He was awarded the Nobel Prize in economics in 1991 “for his discovery and 
clarification of the significance of transaction costs and property rights for the 
institutional structure and functioning of the economy.”

His argument that firms are an organizational structure for economiz-
ing on transaction costs, both between the firm and the market and within the 
firm itself, led to a new field of research in industrial organization. More gener-
ally, studying the details about the organization of production set Coase on a 
path to develop a new approach to economic analysis by focusing on institu-
tions. Institutions are the formal and informal ways that people structure social 
interactions, including formal law, long-standing customs, and informal social 
norms. Coase’s work has given rise to an emphasis on comparative institutional 
analysis, in other words, looking at the performance of different arrangements 
in contexts from production within firms to environmental regulation. His anal-
ysis also embedded counterfactual analysis in the examination of alternative 
institutions, comparing the effects of an institutional arrangement with what 
the outcome would have been in the next most likely institutional arrangement.

In Coase’s view, formal economic theory was mistaken in assuming away 
institutions in mathematical models, because the institutions that emerge and 
evolve in society have important economic origins and implications that are 
worthy of analysis. Coase was consistently critical of what he called a “black-
board economics” approach to economic theory that focuses on optimization 
models with defined constraints, not on the actual structures of interactions 
and relationships that underlie economic activity. In many ways Coase found 
this to be empty theorizing because it overlooked precisely what is economic—
the diverse ways people organize production and economic activity for mutual 
benefit. As Coase stated in his Nobel address:
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This neglect of other aspects of the system has been made eas-
ier by another feature of modern economic theory—the growing 
abstraction of the analysis, which does not seem to call for a detailed 
knowledge of the actual economic system or, at any rate, has man-
aged to proceed without it.… What is studied is a system which lives 
in the minds of economists but not on earth. I have called the result 
“blackboard economics.” The firm and the market appear by name 
but they lack any substance. The firm in mainstream economic 
theory has often been described as a “black box.” And so it is. This 
is very extraordinary given that most resources in a modern eco-
nomic system are employed within firms, with how these resources 
are used dependent on administrative decisions and not directly 
on the operation of a market. Consequently, the efficiency of the 
economic system depends to a very considerable extent on how 
these organizations conduct their affairs, particularly, of course, 
the modern corporation. Even more surprising, given their interest 
in the pricing system, is the neglect of the market or more specifi-
cally the institutional arrangements which govern the process of 
exchange. As these institutional arrangements determine to a large 
extent what is produced, what we have is a very incomplete theory. 
(1992: 714)

Coase’s influence is also evident in the work of his students and col-
leagues, such as Harold Demsetz and Steven Cheung. They applied and 
expanded Coase’s original ideas, and in the process expanded Coase’s own 
perception of the depth and breadth of the relevance of his work.

Coase wrote and worked until his death on September 2, 2013. Why 
have the ideas that he developed over an 80-year career stood the test of time? 
Hoffman and Spitzer summarize his widespread influence:

We suggest that Coase’s work has enduring appeal to, and insight 
for, social scientists in part because it addresses the most impor-
tant social problem of all: solving governance and coordination 
problems when limited information, common resource issues, and 
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public good issues produce conflicts among several people at once. 
Social science research for the past half century has focused on 
examining various aspects of this central issue in particular settings. 
Any scholar who works on issues of corporate or common-pool 
governance, pollution, allocation of seats on legislative committees, 
regulation of systemic risk in financial markets, provision of mili-
tary forces, patent thickets, creation of optimal communications 
networks, regulation of decreasing cost industries, or compensation 
of corporate officers can see his or her work stemming from several 
of Coase’s original insights. (2011: S64)
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Chapter 1

Institutions, Property Rights,  
and Transaction Costs

In fact, a large part of what we think of as economic activity is designed to 
accomplish what high transaction costs would otherwise prevent or to reduce 
transaction costs so that individuals can freely negotiate and we can take 
advantage of that diffused knowledge of which Hayek has told us.

—Coase (1992), p. 716

In all of his work Coase emphasized the importance of incorporating institu-
tions into economic theory and empirical economic research. Institutions are 
the arrangements, the “rules of the game,” that structure social interactions. 
They vary from informal social norms about acceptable conduct to formal law 
enshrined in precedent or legislation. Institutions structure social interactions 
in the sense that they shape the incentives that individuals face as they make 
decisions, decisions that can affect their own outcomes and the outcomes 
for other people.

One important institution for economic activity is understanding what 
property rights are, how they are defined, and how they are enforced. Human 
societies have long developed concepts of what is “mine” and “not mine” 
(Wilson 2020). That concept of having property in an item specifies what a 
property owner can do with that item—use it, change or improve it, loan it, 
lease its use to someone else, let it lie unused, give it, sell it. A property right 
is a right to take particular actions or make certain decisions about the use 
of a resource.

A property rights framework reflects the activities that are and are not 
permissible for property owners to do with their property. That framework 
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affects their incentives to use the resource productively over time. For example, 
rent control restricts how someone uses their property, which affects their 
incentives. Limiting the rent owners can charge limits their revenue and thus 
their incentive to improve the property, which is why properties often fall into 
disrepair under rent control. In situations where rent control legislation is very 
onerous or burdensome, that legislation can even induce owners to stop rent-
ing, thereby reducing the supply of rental housing and contradicting the poli-
cymaker’s original intentions.

In general, a property rights framework in which rights are defined 
clearly and transparently, and where rights can be enforced at reasonable cost, 
is an institution that creates incentives for the efficient use of resources and 
for efficient production, consumption, investment, and innovation. Coase’s 
insights on property rights sparked a new literature that further developed the 
concept of property rights theory and applying it to a variety of situations (see, 
for example, Demsetz (1967), Libecap (1989), and Barzel (1989)).

Another important implication arising from the property rights frame-
work concerns transaction costs. Coase defined transaction costs as consisting 
of all costs of using markets, contracts, and the price system. Allen defines 
transaction costs as the costs of “establishing and maintaining property rights” 
(1999: 898). Transaction costs affect the distribution of property rights across 
all types of governance structures and organizations. Coase never defined 
transaction costs explicitly, relying instead on examples to illustrate how they 
affect contracts, incentives, and outcomes.

Much of a society’s property rights framework depends on its formal 
legal institutions because legal definitions and enforcement of property rights 
are inputs into the specifics of property rights. Some aspects of property rights 
emerge out of more customary norms and conventions that societies form 
around property over time, but the bulk of Coase’s work focuses on legal insti-
tutions, the effect of the law on economic decisions, and the role of the judicial 
system and legal precedent in defining property rights. Importantly, Coase 
stressed that various forms of government regulation, including state-owned 
property, are alternative ways of performing the coordinating tasks of property 
rights and entail their own transactions costs. Chief among these transactions 
costs are the barriers that regulation often puts in the way of firms that wish to 
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reorganize to operate more efficiently or to introduce new innovations. These 
costs are often unseen and, more dangerously, ignored in traditional economic 
analyses. 

Formal legal institutions and a property rights framework affect mar-
ket institutions by enabling exchange and supporting the formation of firms 
that will subsequently produce and offer their wares for sale in markets. Well-
defined property rights are often essential precursors to mutually beneficial 
market exchanges, because a buyer is less likely to purchase from a seller, and 
an investor is less likely to put resources into perceived opportunities, to the 
extent that uncertainty exists about whether the seller has the right to sell 
or develop the item. Indeed, in the abstract, market transactions are really 
exchanges of rights over the use of items, as anyone who has bought or sold a 
house or a car realizes.

With respect to firms, one way to think about the management and 
organization of firms is as markets for corporate control, which uses a property 
rights approach to describe what firms do. The extent to which markets can 
emerge, can operate, and can enable participants to create value through mutu-
ally beneficial exchange, depends on whether or not the formal, informal, and 
property rights institutions introduce higher transaction costs or reduce them. 
For example, well-functioning stock markets enable firms that wish to expand 
to easily obtain the necessary funds by selling additional shares of ownership. 
In addition, share prices set on stock markets convey a great deal of informa-
tion about how well or how poorly firms are currently being managed. Shares 
of corporations that are poorly managed will be priced lower than they would 
were these corporations better managed. 

This institutional framework is a combination of legal institutions, a 
property rights framework, and market institutions, within a context of infor-
mal social norms and conventions. A society’s institutional framework deter-
mines the transaction costs that citizens confront. These costs, in turn, are an 
important part of the incentives that individuals confront when engaging in 
economic activities. Whether as a producer or consumer, we can think about 
those outcomes as net value realized from a transaction. In this sense, insti-
tutions matter for shaping the transaction costs and incentives that lead to 
specific outcomes.



Fraser Institute d www.fraserinstitute.org

8 d The Essential Ronald Coase

Institutional frameworks don’t always generate beneficial outcomes; 
often people can attempt to improve on realized outcomes by experiment-
ing with different actions or rules. Over time there are feedback effects from 
the profits and losses realized. If an institutional arrangement embeds high 
transaction costs that thwart potential gains, people may use that feedback to 
change the institutional arrangement to be more conducive to welfare creation. 
In many cases that reform does not happen, and those cases are important to 
study and understand. 

Figure 1 Institutional Frameworks 

Figure 1 represents institutional relationships and consequences. The dark 
arrows represent how the legal institutions influence the property rights frame-
work, which shapes market institutions. Together that institutional framework 
affects market outcomes. The light arrows represent how the experimentation, 
learning, and feedback effects from market outcomes flow back into the com-
ponents of the institutional framework.

Property 
rights

framework

Formal legal
institutions

Market
institutions

Economic
outcomes

Institutional framework
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Chapter 2 

Why Do Firms Exist?

[T]he operation of a market costs something and by forming an organiza-
tion and allowing some authority (an “entrepreneur”) to direct the resources, 
certain marketing costs are saved.

—Coase (1937), p. 392

Consider the operation of an ice cream shop. The owners decide what inputs 
to use and how to organize them. This set of decisions will have significant 
implications for what the shop does and how it operates as a firm. The shop 
requires ice cream, workers, and other inputs (such as cones, cups, and elec-
tricity) that vary depending on how much ice cream the shop sells, its operat-
ing hours, and so on. It also requires freezers, a place of business, and other 
pieces of capital to work complementarily with the other inputs to produce 
ice cream. An economic analysis of the ice cream shop as a firm could exam-
ine production costs, and it could investigate the market for ice cream to 
determine the most profitable prices to charge. It could also explore the firm’s 
operational details to see how it goes about organizing its productive activi-
ties. Coase emphasized the latter.

As a 21-year old student at the London School of Economics, Coase 
won a scholarship to spend a year in the United States learning about and 
analyzing how firms organize production. This question remains one of the 
most profound and fundamental in economics—why do firms exist? Coase 
observed the contrast between markets, where individual actions and deci-
sions are coordinated by the decentralized price system, and firms, where 
actions and decisions are coordinated by internal hierarchy and central plan-
ning. If spot markets using the price system to coordinate production can 
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maximize economic welfare, why is not all production done through spot mar-
ket transactions? These two options present alternative institutional structures 
for the organization of production.

In the neoclassical economic theory Coase was learning in the 1930s, 
called the cost-based theory of the firm, economists modeled firms based on 
their input costs, with inputs falling into two categories: labour and capital. 
Having decided what to produce, firms choose combinations of inputs that 
maximize their profits. The neoclassical theory of the firm focuses on how 
firms allocate resources to their highest-valued uses and how they make profit-
maximizing investment decisions over time. This theory does not explore what 
determines the use of hierarchies over markets, or which transactions firms 
choose to perform internally. It also says little about how firms as organiza-
tional structures enable innovation, or how entrepreneurship is expressed in 
the forms or the actions that firms take.

Coase took the opportunity to explore how firms organize production, 
which did not negate the cost-based theory of the firm, but rather built upon 
it to examine how to determine which functions should be performed within 
firms and which should be performed through contracts with independent sup-
pliers, as well as how internal organizational decisions within firms are made. 
The article based on this research, “The Nature of the Firm” (1937), was one of 
the two most influential works cited by the Nobel Committee in awarding the 
Nobel Prize to Coase in 1991.

In response to the question “why do firms exist?” Coase answered that 
they exist in order to address—specifically, to keep to a minimum—transac-
tion costs. Coase’s answer unleashed a stream of influential research that is 
still generating new ideas today (although he did not use that phrase in his 
1937 article, calling them “marketing costs” instead). Coase defined transaction 
costs as “the cost of using the price system” (1937: 390). A more general defi-
nition is the cost of establishing and maintaining property rights (Allen 1999: 
898). As examples of transaction costs, Coase included the task of discovering 
what market prices are and the cost of negotiating a separate contract for each 
transaction. Institutions emerge to reduce those costs, but they can never be 
eliminated entirely. Firms still use contracts, but they are of longer duration 
and of a different nature:
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It is true that contracts are not eliminated when there is a firm 
but they are greatly reduced. A factor of production (or the owner 
thereof ) does not have to make a series of contracts with the fac-
tors with whom he is co-operating within the firm, as would be 
necessary, of course, if this co-operation were as a direct result of 
the working of the price mechanism. For this series of contracts is 
substituted one. (1937: 391)

Organizing and using managerial hierarchy within the firm has costs, so the 
decision of what transactions to perform internally involves weighing the trad-
eoff between transaction costs and organization costs. That was Coase’s fun-
damental insight.

Let’s return to the economic analysis of the ice cream shop as a firm 
employing labour and capital to produce output. So far this model of the ice 
cream shop fits with the neoclassical view of the firm. Coase’s insight gives us 
deeper understanding, by prompting questions in several dimensions around 
how the owners organize production. Do the shop owners make the ice cream 
on-site, or buy in ice cream from a supplier? If they buy ice cream, do they con-
tract for standard flavours, or do they have the supplier make custom flavours 
that are unique to that shop but (perhaps) might be sold to other shops? Do 
they have a long-term contract with a single supplier, or do they place orders 
with any one of a number of multiple suppliers in a spot market when needed? 
When the shop hires workers, do they contract with them on a day-to-day basis, 
or do they enter into longer-term employment contracts?

Consider how costly it would be to have to settle on a new contract each 
day for each worker who comes to the shop, and for that contract to specify 
the tasks to be performed. Longer-term employment contracts that make the 
employee part of the firm typically economize on transaction costs, enabling 
the shop owners to schedule and plan production and the workers to schedule 
tasks based on more stable expectations and routines. Longer-term employ-
ment contracts also encourage firms to invest in worker training, making them 
more productive. But shop owners may decide not to bring all of the relevant 
transactions into the firm. It may be cheaper for them to specify the quality of 
ice cream they want and contract with a private label ice cream manufacturer 
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(or lease an “industrial kitchen” and hire specialized ice cream “chefs”) than 
to buy all of the equipment and inputs to make the ice cream in their retail 
shop. The firm, simply responding to profit incentives, tends to discover and 
implement the lowest transaction costs solution, and thereby deliver quality 
ice cream to customers at the lowest possible price.

The basic idea is deceptively simple: transaction costs determine what 
a firm does in house and what inputs it buys, so firms perform functions inter-
nally that are cheaper (given a specific level of quality) for them to accomplish 
than through independent contracts in markets. The firms contract with others 
for functions that are cheaper to accomplish through markets than by organiz-
ing internally. This paradigm may seem basic, but it has sparked a wide range 
of research and created new fields of inquiry in economics, management, and 
political science.

If a firm is successful and faces sufficient demand to expand, it can 
expand by increasing the amount of its production, by expanding into related 
product lines (product differentiation), or by merging with a competitor (hori-
zontal integration). It can also integrate backward by producing its own inputs, 
or forward into more finished goods and marketing (vertical integration). Coase 
argued that the comparison between transaction costs and organization costs 
determine the size and boundaries of the firm as well as the extent of vertical 
integration.

[A] firm will tend to expand until the costs of organising an extra 
transaction within the firm become equal to the costs of carrying 
out the same transaction by means of an exchange on the open 
market or the costs of organising in another firm. (1937: 395)

Note how this theory uses the fundamental economic idea of evaluating oppor-
tunity costs at the margin, which Coase embeds in all of his work. As an alterna-
tive to integration into a firm, Coase pointed out that long-term contracts can 
avoid some transaction costs and can be attractive to risk-averse parties—but 
they still have the risks associated with imperfect foresight and forecasting. 
Thus, contracts are necessarily incomplete and cannot cover every possible 
circumstance that could arise in a production relationship.
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Throughout his career Coase viewed Adam Smith’s pioneering ideas as 
important insights. In the idea that transaction costs determine a firm’s bound-
aries, Coase built on Smith’s foundations. Smith grounded his economics in the 
division of labour, and the idea that by specializing in a task and working with 
others who are specialized in complementary tasks, people can be more pro-
ductive, be wealthier, and create economic growth. In “The Nature of the Firm” 
Coase takes this idea of specialization and asks where and how specialization 
occurs, and how specialization affects which functions are best accomplished 
within the firm and which are best accomplished through contracts in markets. 
Specialization and organization are two dimensions of the same question of 
how best to organize production.

Coase’s introduction of transaction costs and organization to the theory 
of the firm initiated new work in industrial organization, leading to new fields of 
transaction cost economics (TCE), organizational economics, and new institu-
tional economics, now broadly called institutional and organizational econom-
ics (IOE). IOE focuses on governance institutions and their diversity in orga-
nizing production relationships, enabling organizations to adapt to unknown 
and changing conditions, to protect their investments in assets specific to that 
relationship, and to harmonize the interests of the parties in the relationship.

Figure 2, adapted from Shelanski and Klein (1995), shows the continuum 
of diverse governance institutions for organizing production, from open spot 
markets to fully integrated firms. IOE research building on Coase (1937) has 
expanded the analysis of hybrid methods of organization beyond long-term 
contracts to include relational contracts that are informal relationships held 
together by the expectation of future value, as well as other forms of hybrid 
ownership and control.
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Figure 2  The IOE Continuum

Since the 1970s, TCE/IOE research on governance institutions in a vari-
ety of settings has grown. One fundamental research topic in this area is the 
“make or buy” decision. Should a firm make its own inputs, or buy them from a 
specialized external supplier? This question is relevant in a wide range of indus-
tries and applications, from truck manufacturing to information technology to 
winemaking (and even ice cream shops). The make-or-buy decision is a decision 
about the degree of vertical integration in a firm’s structure. Why do some firms 
vertically integrate while others do not, even in the same industry? Building on 
Coase (1937), the tradeoff between transaction costs and organization costs is 
the starting point for such investigations. Vertical integration provides a means 
of coordinating production, but substitute institutional choices exist, such as 
long-term contracts or other hybrid forms of organization. This literature has 
delved deeply into those alternatives (Klein, 2005).

TCE theories of vertical integration and the make-or-buy decision draw 
heavily on the work of Oliver Williamson, who was awarded the Nobel Prize 
in 2009 for his pioneering work in developing TCE in the 1970s and 1980s. 
Williamson argued that the neoclassical theory of the firm treated the firm as 
a black box, an observation consistent with Coase’s earlier work. Williamson 
opened that black box and created TCE, introducing governance within the 
firm as a topic for economic analysis (Tadelis, 2010). This research starts to 
answer the question of which transactions occur within firms and which within 
markets. Governance in firms involves hierarchy, increased complexity, and 
control, so within-firm transactions will be those that, at the margin, benefit 
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from additional control. Such governance can provide benefits in two general 
categories—it can enable people in production relationships to adapt better 
in the face of imperfect foresight, and it can enable them to make longer-
term commitments of relationship-specific assets that they might otherwise 
not make. Analyzing governance institutions takes the idea that incomplete 
contracts are pervasive and unavoidable and the analysis examines how peo-
ple manage that incompleteness. Even market contracts can be complex, with 
short-term and long-term contracts achieving different objectives, so the study 
of governance institutions applies to market relationships as well.

Relationship-specific assets, also called asset specificity, play a large 
role in TCE research. Suppose, for example, that our ice cream shop owners 
want a particular shape of cone to be their signature way of serving ice cream, 
embossed with their logo. Their make-or-buy decision is whether to make the 
cones or to contract out cone production to a supplier. If they contract out, 
do they provide the machinery to make the logo-embossed cones, or does the 
supplier purchase the asset? If the supplier purchases the machinery, and it is 
expensive and can only be used to make cones for that single firm, the supplier 
will want a long-term contract to ensure that it earns what it considers to be 
a sufficient return on its investment since it cannot use that machinery in any 
other production relationship. The ice cream shop owners, though, are con-
cerned that the supplier, knowing how essential its work is to the firm, might 
hold out for a larger share of the economic pie that arises from cone sales (also 
known as “the holdup problem”). Given that contracts are incomplete, writ-
ing a long-term contract that negotiates a mutually beneficial split of those 
rents might be difficult (in other words, transaction costs exist). Hence, the 
more profitable arrangement may be for the ice cream shop owners to buy the 
machinery, hire employees from the supplier, and make the signature cones 
themselves.

More generally, a cooperative production relationship generates value 
that the parties did not (or could not) allocate in advance in their contract and 
which they have to divide between them. The contractual incompleteness gives 
each one an opportunity to try to get a bigger share of the pie, and they exert 
effort to do so, so it may be that vertical integration proves to be less costly 
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because it eliminates the incentive to behave opportunistically (Monteverde 
and Teece, 1982).

The most commonly cited application of this idea is the analysis of 
the relationship between General Motors and Fisher Body in the 1920s from 
Klein, Crawford, and Alchian (1978). General Motors had a 60 percent own-
ership stake in Fisher Body, which made closed car bodies for GM and other 
manufacturers and had considerable autonomy in decision-making in its rela-
tionship with GM. To accommodate Fisher’s production process, GM had to 
make some very costly investments in production machinery and processes that 
would have become obsolete had GM switched to another body supplier. Klein, 
Crawford, and Alchian used this relationship as an example of the potential 
cost of the holdup problem that GM would bear. The holdup problem arises 
when party A depends upon party B to perform some action, but party B—
knowing that party A has become dependent on B to carry through with the 
action—threatens not to complete the action unless party A pays more than 
was originally agreed to by party B.

This specific case ultimately resulted in GM acquiring Fisher Body in 
1926 and vertically integrating into auto body production. With the producer 
of automobile engines and chassis now also owning the maker of automobile 
bodies—that is, with both operations owned by GM—there was obviously no 
incentive for one “division” to try to hold up the other. However, the Klein-
Crawford-Alchian interpretation of this history as resulting from a holdup 
problem remains controversial, with a lively debate resurfacing in 2000 that 
included further research from Coase. As Peter Klein notes,

Klein, Crawford, and Alchian (1978) and Klein (1988) cite the case 
as a classic example of vertical integration designed to mitigate 
holdup in the presence of asset specificity. Fisher refused to locate 
its plants near G.M. assembly plants and to change its production 
technology in the face of an unanticipated increase in the demand 
for car bodies, leading G.M. to terminate its existing ten-year sup-
ply contract with Fisher and acquire full ownership. Coase (2000), 
revisiting the original documents, argues instead that the contract 
performed well, and was gradually replaced with full ownership 
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only to get Fisher’s top managers (the Fisher brothers) more closely 
involved in G.M.’s other operation.… In short, G.M. did not acquire 
the remaining 40 percent of Fisher’s stock in response to an inap-
propriate alignment between transactional attributes and an exist-
ing governance structure. Rather, the long-term contract signed 
in 1919 was adequate for mitigating holdup in the face of asset 
specificity and uncertainty, and was replaced by vertical integration 
for secondary reasons. (2005: 446)
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Chapter 3

Resolving Disputes: The Problem 
of Social Cost

The question is commonly thought of as one in which A inflicts harm on B 
and what has to be decided is: how should we restrain A? But this is wrong. 
We are dealing with a problem of a reciprocal nature. To avoid the harm to B 
would inflict harm on A. The real question that has to be decided is: should 
A be allowed to harm B or should B be allowed to harm A? The problem is to 
avoid the more serious harm.

—Coase (1960), p. 2

A town has a river running through it, with a running path and park along the 
river, a boat launch for kayaking and fishing, a water treatment facility, and a 
paper mill (see Yandle 1998). The paper mill produces products and sells them 
to consumers who value the products. This transaction defines the mutually-
beneficial interaction between parties at the heart of human exchange. The 
paper firm earns profits from paper sales when its revenues exceed its costs, 
and paper consumers earn net satisfaction when they derive more benefit 
from the paper than the cost to them of purchasing it. Both parties weigh 
benefits and costs in making their choices over resource use.

If we examine the paper mill’s production more closely, though, we 
see some costs that may not be reflected fully in the accounting costs we 
typically associate with such a calculation. For example, producing paper gen-
erates waste by-products. The firm competes for consumers’ business, so it 
has strong incentives to minimize costs. Disposing of waste is costly, so the 
paper firm has an incentive to discharge its waste into the river if it can do so 
at no cost. That waste depletes oxygen in the water and is unattractive, so the 
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company’s “free” waste disposal may create costs that other river users have to 
bear. But because the paper firm does not pay for disposing of its waste in the 
river, neither the producer nor the consumer of paper, the two parties to the 
market transaction, bear that cost. Instead, the cost shows up in diminished 
enjoyment of the riverside park, less pleasant kayaking and reduced fishing, a 
lower quality ecosystem due to depleted oxygen, and additional costs of treat-
ment for water consumption.

Coase called this problem “the problem of social cost” and wrote an 
article of the same name on the topic in 1960. How can people resolve conflicts 
over resource use when that use creates costs for people who are not party to 
the transaction? Coase used his approach of examining how people resolve 
such conflicts in reality to look at the history of how disputes were resolved in 
English common law, from grazing cattle eating a neighbouring farmer’s crops 
to industrial smoke harming nearby residents. One famous case is Sturges v. 
Bridgman (1879). In that case, a London confectioner used heavy machinery 
to make candy. The confectioner’s neighbour, a doctor, built a new room in 
which to see his patients. But the new room was subject to noise and vibrations 
from the candy-making machinery, which made it difficult for the doctor to 
use his own equipment with his patients. This case shares some of the same 
features as the above case of the paper mill on the river—conflicting uses of a 
shared resource—in this case, the surrounding air, which is being affected by 
noise and vibration.

Coase’s impetus to explore this question arose from the work of A.C. 
Pigou (1920), who in the 1920s developed much of the theory of welfare eco-
nomics, which is still in use today. In the paper mill situation, Pigou’s “external 
cost theory” would start from the point that the paper mill is creating a cost 
and imposing it on others who are not party to the paper-making transaction. 
Therefore, the paper mill should pay for the harm associated with that cost. 
Pigou’s analysis implied a specific policy recommendation, specifically, a tax on 
paper to reflect the per-unit cost of the discharge into the river, or a regulation 
on the paper mill to induce it to incorporate the cost of its discharge into its 
accounting. Applying the same logic to Sturges v. Bridgman would result in an 
injunction on the confectioner, such as restricting the times of day he could 
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operate his machinery. This logic has come to be known as “polluter pays,” or 
that a party that creates a cost should be the one to bear it.

Coase looked at such problems differently, asking instead what the least-
cost way of dealing with this problem was, assessing it as a problem of a con-
flicting use of a resource. This way of thinking about the problem identifies its 
property rights origins. While Pigou implicitly assumed that the “non-polluter” 
party has the right to be free from this harm, Coase instead acknowledged that 
in such cases the property rights definition is not necessarily clear, and that 
transaction costs limit the ability to define and enforce property rights.

The external cost problem
A related difference in Coase’s approach to the problem of social cost is to 
see the external cost problem as a reciprocal problem. In Pigou’s analysis, the 
paper mill creates the waste discharge, the confectioner creates noise, and 
those actions impose costs on others. Coase argued that this framing of the 
problem is incomplete, because it misses the fact that the parties impose costs 
on each other precisely because they have different uses of the shared resource 
when property rights are not sufficiently well-defined. The paper mill wants to 
use the river to discharge waste, while the water treatment plant wants clean 
water to process for consumption, and the kayaker wants an attractive and 
clean river for recreation. At its core the problem of social cost is a dispute 
over property rights: “For Coase, natural resource and environmental protec-
tion problems typically arise when there is a need to balance these conflicting 
interests. Whether an actor or group of actors is the ‘victim’ or ‘perpetrator’ of 
an ‘externality’ is fundamentally a question of who has the rights to engage in 
the activity concerned and if they wish to trade such rights for compensation” 
(Pennington 2015: 95). Coordination is difficult, and valuable resources become 
dissipated, because ownership is undefined. With there being no owner of the 
river (or the water that flows through it), the pollutant-emitting mill does not 
pay for the costs it imposes. Hence, bargaining over resource use, where the 
highest bid for the resource is identified, does not occur. The harmful effects 
from paper production may destroy clean water—even if clean water has a 
much greater social value.
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Continue to consider the paper mill and the water treatment facility. The 
two parties can identify each other and the conflicting uses each wants to make 
of the river, so they can come together and figure out a mutually agreeable way 
to adjust their uses of the river. In the process of that bargaining, they identify 
a set of ways to do so, one of which is probably less costly than the others. 
Suppose they decide that the best way to deal with the waste is for the paper 
mill to install a new filter. Coase argued that bargaining is a process that enables 
parties to learn and discover and to create through innovation lower-cost ways 
of mitigating such costs. In contrast, the Pigouvian approach presumes that the 
regulator knows the relevant costs and benefits well enough to determine the 
exact tax to impose to elicit the exactly optimal amount of paper production. 
That presumption is unrealistic, as Pigou came to acknowledge later in his life.

After figuring out the best way to deal with the harm, the next logical 
question is, who pays for the filter—the water treatment facility or the paper 
mill? Where the law establishes property rights, it will be clear. If the mill has 
the right to pollute, the water treatment plant will pay. If the water treatment 
plant owns the water, the mill pays. Both parties have incentives to cooperate 
in enacting this solution if the cost of stopping the pollution is less than the 
value gained by allowing it to continue. Crucially, this is also the requirement 
for societal gains–that the benefits exceed the costs. 

When property rights are ill-defined or transaction costs are high
Coase noted that such straightforward solutions might not unfold in cases 
where decision-making is decentralized, i.e., where property rights are not 
defined or in instances where transaction costs have kept the parties from 
making efficient bargains. In those instances, Pigouvian policies, such as a 
regulation mandating that paper mills install filters, might prove superior. But 
neither the market negotiation nor the regulatory approach is free. The two 
approaches should be compared and contrasted for their ability to foster social 
coordination, maximizing the value of the resources involved. We can think of 
a Coasean bargaining as a knowledge-generating process of negotiating mutu-
ally beneficial transfers of rights between parties.

Coase’s insight builds on his earlier work by connecting transaction 
costs to the costs of defining and enforcing property rights—when defining 
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property rights is prohibitively costly or not feasible (as in, say, air pollution), 
bargaining to negotiate transfers of rights cannot happen. Property rights defi-
nition and enforcement costs are a category of transaction costs. Situations 
with low transaction costs are more likely to see welfare-enhancing bargaining, 
while high transaction costs can prevent such conflict resolution. An example of 
Pigou’s that Coase discusses for other reasons illustrates the challenge of trans-
action costs: the operation of a railroad through rural land in the 19th century. 
Railroad companies purchased land and built rail networks to run trains pulled 
by coal-fired steam locomotives, which threw off sparks that could cause fires 
that destroyed some adjoining crops or woodlands. In a situation such as the 
transcontinental railroad in the United States, the railroad company operated 
over thousands of miles and could potentially emit sparks on land owned by 
thousands of different farmers. This situation and others like it present a con-
siderable transaction cost challenge, one that is common in many situations 
where there is a conflict in resource uses.

In order for the farmers to bargain with the railroad over the rights 
to emit sparks and the rights to unharmed crops enough farmers would have 
to gather together to represent the interests of all affected farmers—in other 
words, the transaction costs would be high. In situations like these, the courts 
determine which party has legal liability for harms created, and enforce com-
pensation if necessary. An overarching theme of Coase’s work on social cost is 
that transaction costs are pervasive. Because of that pervasiveness courts are 
important institutions whose decisions have implications for both the efficiency 
of outcomes and the distribution of profits across parties. The law is an institu-
tion that can act to clarify property rights, as Coase notes in his Nobel address:

If we move from a regime of zero transaction costs to one of positive 
transaction costs, what becomes immediately clear is the crucial 
importance of the legal system in this new world. I explained in 
“The Problem of Social Cost” that what are traded on the market are 
not, as is often supposed by economists, physical entities, but the 
rights to perform certain actions, and the rights which individuals 
possess are established by the legal system. While we can imagine 
in the hypothetical world of zero transaction costs that the parties 
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to an exchange would negotiate to change any provision of the 
law which prevents them from taking whatever steps are required 
to increase the value of production, in the real world of positive 
transaction costs, such a procedure would be extremely costly and 
would make unprofitable, even where it was allowed, a great deal 
of such contracting around the law. (1992: 717)

Courts have an information problem, though: they may not possess all of the 
knowledge they need to be able to identify which party can avoid the harm at 
least cost, which is one reason why transaction costs influence outcomes. In a 
low transaction cost setting, parties can bargain to exchange rights to rearrange 
them if the court’s assignment doesn’t reflect the best feasible assignment of 
rights and liabilities (“contracting around the law” in Coase’s words). When 
courts assign rights and liabilities in the presence of positive (and high enough) 
transaction costs, though, that assignment could prevent parties from reach-
ing the efficient outcome because transaction costs prevent the parties from 
bargaining to exchange those rights and liabilities (Pennington, 2015: 97). In the 
farmer-railroad scenario, if the court assigned the right to emit sparks to the 
railroad and the cost of sparks to farmers was higher than their benefit to the 
railroad, then the efficient outcome would be for the farmers to pay the railroad 
to reduce their sparks. But the high transaction costs of organizing farmers to 
discover how high their cost is and to bargain with the railroad could prevent 
the transfer of rights to resolve the conflict.

The Coase Theorem
While Coase focused on the pervasiveness of transaction costs, his colleague 
George Stigler interpreted Coase’s emphasis differently (see Posner’s (2017) 
discussion). Stigler articulated what he called “the Coase Theorem”: when 
transaction costs are zero, the specific assignment of legal liability or the defi-
nition of property rights does not change the ability of parties to achieve the 
most efficient outcome, although it will change the distribution of realized 
costs and benefits. In a situation where there are no transaction costs, the 
precise definition of property rights does not affect the ability of the parties 
to find the efficient distribution of rights and efficient use of the resource. In 
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that setting, the only effect that the specific property rights definition has is 
on the distribution of costs and benefits, not on the ability to achieve the most 
efficient outcome. Using the paper mill and water treatment plant example, 
if the efficient outcome is for the paper mill to install a filter, if they face no 
transaction costs then discovering that efficient outcome through bargaining 
is easy and costless. What the court’s definition of rights and liabilities does 
in this case is to determine who pays for the filter that the paper mill installs.

Although Stigler’s Coase Theorem has gathered considerable attention 
over the past four decades, it rather misses Coase’s point that courts and legal 
precedent are important precisely because transaction costs are pervasive and 
often high enough to prevent mutually-beneficial exchange. “The So-Called 
Coase Theorem” (McCloskey, 1998) also misses the point to the extent that 
Coase’s emphasis was not on idealized models with transaction costs assumed 
to be zero, but was entirely on real-world situations where coordination has 
to create feasible institutional frameworks to manage conflict resolution in 
the presence of positive transaction costs. Although it the Coase Theorem 
provides a concrete theoretical benchmark, focusing on the unrealistic zero 
transaction cost case is a bit too close to the “blackboard economics” that 
Coase so criticized.

“The Problem of Social Cost” is one of the most influential and widely-
cited articles in economics, and its influence extends beyond economics and 
into law. Coase himself did not see the broader implications of his analysis; he 
was concentrating solely on the narrow application of his ideas to critiquing 
Pigou’s externality theory:

I should add that in writing this article I had no such general aim 
in mind. I thought that I was exposing the weaknesses of Pigou’s 
analysis of the divergence between private and social products, 
an analysis generally accepted by economists, and that was all. It 
was only later, and in part as a result of conversations with Steven 
Cheung in the 1960s that I came to see the general significance for 
economic theory of what I had written in that article and also to 
see more clearly what questions needed to be further investigated. 
(1992: 717)
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The ideas Coase developed formed a foundation for the then-new field 
of law and economics, and created a research agenda for both law and econom-
ics and the field of property rights economics that would emerge in the 1970s. 
Those ideas have also been influential in environmental and natural resource 
economics by providing a rich theoretical framework for considering policy 
alternatives to command-and-control regulation or Pigou-style taxation.

The pervasiveness of transaction costs includes difficulty defining prop-
erty rights, so there are resources and contexts in which groups of people use 
resources communally and have to figure out how to make the best use of them. 
Elinor Ostrom pioneered the comparative institutional analysis of situations 
with common pool resources, for which she was awarded the Nobel Prize in 
Economics in 2009. Consider the example of an agricultural village with an irri-
gation network, a situation that Ostrom analyzed in her 1990 book, Governing 
the Commons. If digging private wells and self-irrigating is either too costly or 
not feasible for individuals, then the people in the village will benefit from the 
alternative arrangement of a shared irrigation network. But in a shared network 
the villagers run into the problem that each of them has an incentive to draw as 
much water as possible, which can lead to scarcity and waste because the irriga-
tion network is a common-pool resource. Ostrom identified the fundamental 
cause of the incentive problem as a lack of well-enough defined (imperfectly 
defined) property rights. In combining extensive field work and data with game 
theory (the irrigation situation is an example of a Prisoner’s Dilemma, i.e., indi-
viduals in a group choose to act in their own self-interest—at the expense of 
the others—which does not produce the best outcome for everyone), Ostrom’s 
insight was that the villagers evolved an institutional framework that enabled 
them generally to avoid the “tragedy of the commons,”—to avoid scarcity and 
waste—by developing a system of use rights to the common pool. To do so, 
they use governance to make the best possible use of the resource. This field of 
comparative institutional analysis builds on the institutional and transaction 
cost foundations in Coase’s work, and applies Coase’s approach of examining 
how people actually arrange their transactions, find approaches to reducing 
conflict, and develop welfare-enhancing governance institutions as a result.
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Chapter 4

Applied Transaction Cost 
Economics: Spectrum Allocation

Certainly, it is not clear why we should have to rely on the Federal 
Communications Commission rather than the ordinary pricing mechanism 
to decide whether a particular frequency should be used by the police, or for 
a radiotelephone, or for a taxi service, or for an oil company for geophysical 
exploration, or by a motion-picture company to keep in touch with its film 
stars or for a broadcasting station. Indeed, the multiplicity of these varied uses 
would suggest that the advantages to be derived from relying on the pricing 
mechanism would be especially great in this case.

—Coase (1959), p. 16

We use the electromagnetic radio spectrum constantly, for radio, television, 
wireless internet, navigation, and many other applications. Innovative uses of 
that spectrum since the 1990s, which have greatly improved our lives, arose 
in part from policy changes with deep roots in Coase’s work. An important 
policy application of Coase’s ideas on institutions, property rights, and trans-
action costs is the allocation of radio spectrum using spectrum license auc-
tions. More specifically, Coase’s work has led to market-based allocation of 
radio spectrum rather than administrative allocation, and to the liberalization 
of the property rights that are conveyed in those licenses. This liberalization 
has enabled extensive innovation and market complexity.

Radio waves are electromagnetic waves with a range of frequencies 
(measured in megahertz, or millions of cycles per second). The radio “spec-
trum” is the set of these frequencies. Different parts of the spectrum, with 
different wavelengths, are suitable for different uses, and have been divided 
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accordingly — broadcast radio, short wave radio, television, mobile phones, 
wireless internet, the Global Positioning System, and so on. If multiple users 
are too close to each other and try to use the same frequency (for example, two 
FM radio operators broadcasting at 93.1 megahertz), the interference between 
them would disrupt both broadcasts, and that frequency would not be put to 
its best use. Users of the radio spectrum must leave enough space between fre-
quencies to avoid interference. Since the origins of broadcast radio in the early 
20th century, new technologies have radically altered the interference problem, 
continually creating new opportunities for communication, but simultaneously, 
generating new demands that drive conflicts.

Commercial uses of spectrum started around the turn of the 20th cen-
tury for ship-to-ship and ship-to-shore communications. In 1912, concerns 
about maritime safety led to legislation requiring radio stations to have federal 
Department of Commerce-issued licenses. With the introduction of broadcast-
ing in the 1920s, spectrum scarcity became a problem (Hazlett, 1990). Political 
conflicts arose over how to govern the use of the spectrum. (Most strikingly, the 
Navy argued for a government monopoly under their control.) Congress passed 
legislation in February 1927, establishing the Federal Radio Commission (FRC). 
The FRC created and granted licenses according to “public interest, necessity, 
or convenience” (Coase, 1959: 14).

Spectrum license lotteries
In 1934 the FRC’s regulatory jurisdiction was transferred to the new Federal 
Communications Commission (FCC), which to this day regulates radio, televi-
sion, wire, satellite, and cable communications in the United States. Between 
1927 and 1981, the FRC/FCC awarded licenses using comparative public inter-
est hearings, a process that according to the US Congressional Budget Office 
“weighs the relative merits of the contending applicants”—and a process that 
telecommunications economist Thomas Hazlett called “socially wasteful and 
politically charged” (1998: 530). In 1981 the FCC switched from the hearings to 
using lotteries to allocate spectrum licenses, which de-politicized the process 
but did not ensure efficient license allocation and continued the process of 
wasteful rent seeking (as lottery applicants had to fill out voluminous docu-
ments to establish their “public interest” credentials).
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Up until the switch to the lottery system, and worried about interfer-
ence, the FCC did not issue “spectrum licenses” granting permission to use a 
given bandwidth, but very specific authorizations that mandated the service, 
technology, and business model to be used. This decision greatly restricted 
competition among licensees; in addition, many potential competitors were 
denied licenses. The result was a cartelization of wireless markets via govern-
ment regulation. Substantial profits accrued to those who succeeded in the 
comparative public interest hearing process, while the radio spectrum was 
underused compared to its capacity. Innovations were thwarted as no market 
in spectrum existed: new applicants or networks had to apply for permission to 
use part of the spectrum from the FCC—and they were dependably opposed by 
incumbent operators and the regulators rarely granted permission. In the face 
of technological progress in electronics, the social burdens of these restrictions 
grew substantially over time. Had entrepreneurs been able to buy spectrum 
rights, wireless innovations bringing new products and services to market could 
have competed for consumers. Instead, these new value-creating opportunities 
were all too rarely realized.

In 1959 Coase published “The Federal Communications Commission,” 
an article that explained the institutional and historical background of the 
development and use of radio spectrum in the United States since the 1910s. 
After describing this background (summarized above), Coase asked if there was 
a feasible way to allocate the use of radio spectrum to create the most possible 
value out of it, which the then-current public interest hearings method did not 
accomplish. The policy objective should be not to minimize interference along 
the spectrum, but to maximize output from the spectrum, treating interference 
as a constraint to be managed (or something that innovation would reduce). 
Why not define a property right in a specific part of the spectrum for each user, 
and make those rights tradable? Coase here followed the suggestion of Leo 
Herzel (1951), who proposed defining spectrum ownership rights and allocat-
ing them through auctions. 

Coase claimed that despite arguments to the contrary, the scarcity of 
spectrum does not necessitate its administrative allocation, ongoing regulation, 
or government ownership. Coase identified the core of the spectrum allocation 
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problem as ill-defined property rights, and drew analogies between spectrum 
and land:

We know from our ordinary experience that land can be allocated 
to land users without the need for government regulation by using 
the price mechanism.… If one person could use a piece of land for 
growing a crop, and then another person could come along and 
build a house on the land used for the crop, and then another could 
come along, tear down the house, and use the space as a parking lot, 
it would no doubt be accurate to describe the resulting situation as 
chaos. But it would be wrong to blame this on private enterprise and 
the competitive system. A private-enterprise system cannot func-
tion properly unless property rights are created in resources, and, 
when this is done, someone wishing to use a resource has to pay the 
owner to obtain it. Chaos disappears; and so does the government 
except that a legal system to define property rights and to arbitrate 
disputes is, of course, necessary. (1959: 14)

Why use markets? Markets reveal the opportunity cost of the license 
and factor that opportunity cost into the decision-making of incumbent and 
entrant license holders. A right to use a frequency would have to be defined 
precisely in order to be transacted (Coase, 1959: 25). 

Section V of his “Federal Communications Commission,” article fore-
shadows arguments Coase would make the following year in “The Problem of 
Social Cost.” In the spectrum allocation situation as well as the more general 
argument made a year later, Coase shows that clearer property rights definitions 
can reduce conflicting uses of resources. 

Coase’s recommendation fell on deaf ears for decades, in part because 
spectrum licenses are complex, those holding scarce licenses did not want com-
petition, and designing and testing the auction rules is an important precursor 
to success. Auctions were bitterly opposed by television broadcasters and by 
the leaders of the committees in Congress who supervised the FCC.
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The move to spectrum license auctions
Thirty-four years after Coase proposed using markets to allocate spectrum, 
Congress passed legislation allowing non-broadcast spectrum licenses to be 
allocated using auctions. Licenses for the most valuable bandwidth are “flexible 
use” licenses, where the specific use is not stipulated in the license. The FCC 
moved away from the lottery system and began spectrum license auctions in 
1994. Each license was defined by a particular frequency and geographic loca-
tion. As a result of the liberalization of property rights in the licenses and their 
allocation by auctions, market participants now determine how airwaves are 
used and how interference conflicts are managed.

Early auctions covered mobile phone frequencies, and mobile operators 
interested in building a network would bid on several licenses. Depending on 
which licenses they got, the subjective value of other licenses could change, and 
efficient allocation entailed changing their bids to reflect that changing value. 
Moreover, as a new market, price discovery was important yet there were few 
comparable markets, so an information-rich auction design helped facilitate 
price discovery (it could also facilitate collusion, but Cramton (1996) found lit-
tle evidence of meaningful collusion). Several auction theorists collaborated to 
design a new auction for these early spectrum auctions, called a “simultaneous 
multiple round auction” (SMRA) (McMillan, 1994). In an SMRA, participants 
bid simultaneously on the set of available licenses, and bids are observable to all 
participants. Each round is timed, and licenses with multiple offers have their 
prices increased in the next round. Bidding continues until all licenses have 
no further bidding activity. Simultaneous bids combined with multiple rounds 
enable participants to move among licenses to create the license combinations 
to build their networks. 

The SMRAs were successful at efficiently allocating licenses, getting 
licenses in the hands of operators who could build out the cellular networks 
that helped transform our economy into a digital one. Since 1994, spectrum 
auctions have created new, valued products and services, enhancing economic 
welfare and enabling communications firms to profit from creating innovative 
uses of the radio spectrum. They have also created considerable revenue for the 
federal government (see Hazlett, Porter, and Smith, 2011, and Hazlett, 1990 for 
overviews of Coase’s influence on spectrum license property rights).
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The SMRA is prone to a problem called the exposure problem. Many 
licenses are complements to each other in creating a viable network, and at 
the end of the auction an operator might lack some essential licenses to enable 
business viability. That complementarity means that the licenses have interde-
pendent values. In 2006 Ausubel, Cramton, and Milgrom (2006) introduced 
a combinatorial clock auction that enabled participants to incorporate these 
complementarities and reduce the exposure problem while retaining the ben-
eficial features of the SMRA. Revised combinatorial clock auction designs are 
now used widely worldwide (Milgrom, 2019: 392).

Coase’s 1959 analysis did not delve into the particular details of auction 
theory or market design. Rather, he provided a detailed institutional descrip-
tion and analysis of the existing license allocation method, identified the loss 
of economic welfare arising from that institutional arrangement, and asked 
the deceptively simple question: why not use markets to allocate use rights to 
different frequency bands in the spectrum? He argued that government plan-
ning of spectrum allocation was unnecessary, and that flexible rights issued 
to competitive market participants would be a better approach. The digital 
world we inhabit today has been built in part on the innovation unleashed by 
competitive spectrum license auctions.
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Chapter 5

Applied Transaction Cost 
Economics: Emission Permit 
Trading

If factors of production are thought of as rights, it becomes easier to under-
stand that the right to do something which has a harmful effect (such as the 
creation of smoke, noise, smells, etc.) is also a factor of production.… The 
cost of exercising a right (of using a factor of production) is always the loss 
which is suffered elsewhere in consequence of the exercise of that right—the 
inability to cross land, to park a car, to build a house, to enjoy a view, to have 
peace and quiet or to breathe clean air.

—Coase (1960), p. 44

Together, three of Coase’s most influential works, “The Nature of the Firm,” 
“The Federal Communications Commission,” and “The Problem of Social 
Cost,” create a coherent theory about the relationship between property rights 
and transaction costs and the institutional implications of those relationships. 
Transaction costs, that is, the costs of defining property rights, shape incen-
tives and how we organize the use of resources. As the example in the previ-
ous chapter of spectrum license auctions shows, these ideas have significant 
policy implications, even if their implementation takes decades. The use of 
emission permit trading in the United States to reduce air pollution is another 
example; it too, has long-lasting and great beneficial effects. The design of the 
emission permit trading program has several Coasean features, particularly 
the emphasis on institutional design to reduce transaction costs.
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In 1970 the US Congress passed the Clean Air Act (CAA), enacting 
regulatory standards for a specific set of emissions. Geographic areas were 
required to meet specific National Ambient Air Quality Standards (NAAQS), 
and companies that were the sources of emissions faced limits on their emis-
sion rates and regulation of the particular technologies that could be used 
in production processes. One of the “criteria pollutants” regulated under the 
CAA was sulphur dioxide (SO2), produced primarily from burning coal to 
generate electricity. When airborne SO2 combines with water, sulfuric acid 
is the result; it falls as acid rain and harms aquatic life, trees, and the carved 
faces of sculptures on buildings. Airborne SO2 also causes respiratory illness 
and consequent health costs. The CAA regulations led power plant owners to 
build tall smokestacks to reduce local SO2 emissions, but that SO2 entered the 
jet stream and was transported to other regions where the resulting acid rain 
caused harm. The CAA regulations had not reduced the harms associated with 
SO2 emissions, but had relocated them, and many areas were still not meeting 
the CAA’s air quality standards. Economists working on environmental policy 
suggested a different approach.

Emission permit trading
This different approach was emission permit trading. Emission permit trading 
built on a “netting” program that the Environmental Protection Agency (EPA) 
had established in the mid-1970s to allow new sources of SO2 in a region if they 
purchased emission credits from an existing source in the region. However, that 
program had substantial bureaucratic requirements that created high transac-
tion costs (Tietenberg, 2010: 362). The EPA worked with economists to design a 
market for SO2 emission permits, or allowances. The design of this new market 
was also part of the process of negotiating the Clean Air Act Amendments 
(CAAA), which Congress passed in 1990 and authorized the EPA to design and 
administer. Title IV of the CAAA aimed to reduce SO2 levels by 10 million tons 
from their 1980 levels in a decade, implemented in two five-year phases. (In 
1985 electricity generation accounted for around 70 percent of SO2 emissions 
in the US and coal-fired power plants accounted for 96 percent of that amount.)

The design of this program, called the EPA Acid Rain Program, involved 
considerable bargaining and its implementation was extremely detailed. 
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Focusing on the most essential design details indicates how important Coase’s 
ideas were for the design and the ultimate success of the program. The Acid 
Rain Program included several innovative features (see Stavins, 1998; Ellerman 
et. al., 2000; and Sandor, 2012). The CAAA targeted a total national quantity 
of SO2 emissions rather than individual source emission rates or technologies. 
It laid out an emissions reduction timeframe to meet the target in 2000. The 
total quantity, or cap, declined over time to deliver more emissions reductions. 
In Phase I (1990-1995), the 263 largest SO2-emitting coal-fired power plants 
were required to reduce their annual emissions every year. In Phase II almost 
all fossil fuel-fired power plants were subject to the national emissions cap. The 
EPA used a formula to determine each plant’s allowable emissions, and each 
plant received emission allowances based on its historic emission rates (so that 
it could not manipulate its current emissions to affect its allowance allocation).

The mechanism for meeting the Phase I and II requirements was trad-
ing emission allowances. Utilities would be required to have emission allow-
ances, each of which permitted the owner of the allowance to emit one ton of 
SO2 in the year it was issued or in any subsequent year. If annual emissions 
exceeded allowable emissions, the utility had three choices: use an allowance 
it already owned, abate (i.e., reduce emissions), or purchase an allowance. If 
emissions were below allowable emissions, the utility could sell the difference. 
The number of annual allowances decreased over time, tightening the cap and 
ensuring emission reductions. This “cap-and-trade” system created incentives 
for utilities to find the least-cost ways to reduce SO2 emissions.

Parties could trade the allowances through the annual auction market 
the EPA established at the Chicago Board of Trade, as well as through private 
market transactions. Electricity generators were not the only parties allowed 
to participate in the allowance market; brokers speculating on a future price 
increase could purchase allowances and sell them later, and environmental 
groups could purchase them and retain them, which would ensure that that 
ton of SO2 was never emitted. The program also had a voluntary participation 
option. In addition, some allowances were auctioned to utilities in every year 
in a “revenue-neutral” auction. 

One aspect of better-defined property rights and lower transaction 
costs is using technology to do so. The EPA developed a continuous emission 
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monitoring system and implemented it in the Acid Rain Program, enabling 
it to verify the amounts utilities entered into the allowance tracking system. 
Using technology to reduce monitoring costs (and backed up by a $2,000/ton 
penalty on any emissions that exceed allowances) facilitated exchange in ways 
consistent with the examples Coase used in “The Problem of Social Cost.”

Seeing the emission allowance as an asset
The predominance of the market in the program design is the feature that 
reflects Coase’s ideas, particularly his argument for spectrum license auctions. 
Making property rights clear and transferable in markets makes it possible to 
discover what the allowances are really worth, rather than having a bureaucratic 
process establish some estimate of the value. It created a decentralized process 
by which the allowances find their highest-valued uses and users. 

There were two policy options to reduce acid rain: command and 
control (CAC) or flexible mechanisms.… Flexible mechanisms con-
sisted of taxes and/or subsidies, or something more dynamic like 
emissions trading, that is, cap-and-trade. The concept of emissions 
trading… had its roots in Ronald Coase’s theory of social cost (fully 
articulated by J. H. Dales). (Sandor, 2012: 206)

In this case, as with the spectrum license, the emission permit is more of a use 
right than a property right, but the essential feature for value discovery and 
creation is that the right is transferable, which turned the regulation from a 
requirement into an asset. 

Thinking of the emission allowance as an asset highlights another 
important feature of the Acid Rain Program. Allowances could be banked for 
use in future years, which had a considerable effect on the incentives of allow-
ance holders. In any given year a utility had three choices for an allowance: use 
it, sell it, or bank it. Facing this explicit choice made the utility confront the 
opportunity cost of the allowance because it had to evaluate what it thought 
the allowance was worth in each of those three options, and then choose what 
it saw as the most valuable option. Different utilities viewed those options 
differently; in other words, their opportunity costs were subjective, and that 
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diversity combined with good market institutions enabled a mutually beneficial 
exchange of emission allowances. In the SO2 emission reduction context, this 
evaluation amounted to each utility figuring out if it could abate the pollution 
more cheaply than the market price of the allowance, which would mean it 
could make money from selling the allowance and instead abating the pol-
lution. An emission permit market created incentives for firms to figure out 
cheaper and more effective abatement technologies. Similarly, if they could 
abate more cheaply than they expected the future price of the allowance to 
be, they could bank the allowance to sell later, or to use later if necessary. The 
emission permit market made the opportunity cost of emitting a ton of SO2 
economically salient in a way that prior command-and-control regulations had 
never been able to do.

What are some ways to abate SO2 pollution? It turned out that buying 
lower-sulphur coal from the Powder River Basin in Wyoming was a relatively 
low-cost way to reduce emissions and sell allowances to others, and utilities 
profited from doing exactly that. Coal substitution was cheaper than new gen-
eration technology (made even cheaper by railroad rate deregulation in the late 
1970s) and delivered emission reductions without having to use allowances. 
Creating more cost-effective smokestack scrubbers also abated emissions with-
out using allowances. As Coase had argued for spectrum licenses and in “The 
Problem of Social Cost,” property rights and markets created incentives to 
innovate that economized on resource use.

The Acid Rain Program succeeded beyond the expectations of its design-
ers. Utilities achieved emissions reduction targets ahead of schedule, and most 
of the areas that had SO2 concentrations above the NAAQS saw reductions 
that brought them into compliance with the regulation. Some regional pol-
lution “hotspots” occurred occasionally, but overall, between 1990 and 2004, 
SO2 emissions fell by 36 percent—despite an increase in coal-fired electricity 
generation of 25 percent during the same period (Schmalensee and Stavins, 
2013: 106).

As SO2 concentrations fell—and even fell below increasingly tight stan-
dards—the market value of the allowances dropped and trading volume dwin-
dled. Early banking of so many allowances provided a cushion for future tech-
nological and commercial changes and the tightening of the cap that brought 
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down SO2 emissions. Most recently, the shift from coal to natural gas generation 
since the mid-2000s has reduced emissions further, a result of hydraulic frac-
turing innovations that have increased natural gas supplies. More significant, 
though, has been the subsequent government regulation of individual sources 
at the federal and state levels that has essentially closed down the SO2 allow-
ance market. 

Through a series of new Clean Air Act regulations, court rulings, 
and regulatory responses, the courts affirmed that EPA could not 
set up a new interstate trading system or modify the Title IV sys-
tem in the absence of new legislation from Congress. In response, 
state-level and source-level constraints were put in place that ulti-
mately rendered the SO2 cap-and-trade system itself nonbinding 
and effectively closed down the allowance market. (Schmalenseee 
and Stavins, 2013: 113)

Despite the Congressional demise of the Acid Rain Program, it remains the 
most successful market-based pollution control initiative ever developed. Its 
most valuable features are Coasean: defining use rights in a shared resource, 
reducing transaction costs, and using markets to enable parties to discover 
value, create value, and innovate.

Over the past 15 years as environmental policy attention has turned to 
greenhouse gas emissions, the cap-and-trade design has been applied in several 
places (e.g., the European Emissions Trading Scheme, California’s Cap and 
Trade program, and the Regional Greenhouse Gas Initiative in the US north-
east), with mixed results. One economist involved in the Acid Rain Program, 
Richard Sandor, created the Chicago Climate Exchange (CCX) in 2003. Inspired 
by Coase, Sandor designed the CCX as a voluntary, legally binding, greenhouse 
gas emission reduction and trading exchange (Sandor, 2012: chps. 11 and 18). 
The CCX ceased trading in 2010 due to inactivity in US carbon trading.

Applying the successful Acid Rain Program emission permit market 
design to greenhouse gases faces significant physical, economic, and political 
challenges. Greenhouse gases behave differently from SO2, and the effects are 
not felt locally or on a short timeframe. They are also embedded in widespread 
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economic activity, unlike the concentration of SO2 emissions, which was cen-
tred in fossil fuel electricity generation. The challenges of designing and imple-
menting carbon markets reinforce the lesson from Coase that institutions mat-
ter and are highly context-specific.
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Chapter 6

Coase and the Lighthouse in 
Economics

I think we should try to develop generalisations which would give us guidance 
as to how various activities should best be organised and financed. But such 
generalisations are not likely to be helpful unless they are derived from studies 
of how such activities are actually carried out within different institutional 
frameworks… by showing us the richness of the social alternatives between 
which we can choose.

—Coase (1974), p. 375

Since the 19th century economists have routinely posed the lighthouse as an 
example of a public good. Ships coming in to port benefit from lighthouse 
services. Ships cannot individually be excluded from using the lighthouse if 
they have not paid for it, so the public good argument suggests that ships will 
free-ride on the payments of others for the provision of the lighthouse. If the 
free-rider problem is extreme, then there won’t be enough lighthouses, or any 
at all. For that reason, economists starting with John Stuart Mill in 1848 and 
most notably Paul Samuelson, who formalized public good theory in 1954, 
concluded that public goods should be supplied by governments and paid for 
through taxation. Coase was dissatisfied with this treatment of public goods, 
and in “The Lighthouse in Economics” (1974) he laid out his critique and an 
alternative analysis.

In economics, “public goods” has a precise technical definition—a 
public good is both non-excludable and non-rival. Non-excludable means 
that a person cannot be prevented from consuming the good if they don’t 
pay, and non-rival means that adding more consumers does not reduce the 
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amount of the good available for others. National defence is the closest thing 
to a pure public good because national defence protects everyone in a country, 
not just taxpayers, and adding more people to the country does not diminish the 
amount of defence available to others to consume (the marginal cost of serving 
an additional consumer is zero). National defence is clearly provided by the 
state and paid for through taxation, and public good theory suggests that doing 
so avoids the free-rider problem that arises with a decentralized pricing system. 

Another economic good that interested Coase—the use of radio spec-
trum for broadcasting—also has the public good features of non-excludabiilty 
(anyone can listen to radio broadcasts) and non-rivalry (the signal does not 
degrade even when more people listen). Yet broadcast radio is a private industry 
(even public radio in the US is supported almost entirely by individual member-
ships and corporate sponsorships), paid for by advertising, with little evidence 
of a free-rider problem. How is this private provision of a public good possible?

The private provision of a public good
In his analysis Coase does two things that are common in his work: he points 
out relevant aspects of the question that other scholars are overlooking, and 
he emphasizes the essential role of institutional detail and knowing that detail 
to be able to produce sound economic theory. Coase uses Mill and Samuelson 
as analytical foils. He notes that Mill’s argument supports government taxation 
to pay (private or public) lighthouse owners for their services while Samuelson 
makes a different argument, that zero marginal cost for an additional ship 
means that the lighthouses should be provided to everyone, and therefore 
through government ownership. Both Mill and Samuelson engage in a casual 
observation of reality, pointing out that in their day the provision of lighthouses 
was a government function and then deducing that private lighthouses were 
not sustainable due to the free-rider problem.

Coase challenges that claim, and through it the theory they developed, 
with his empirical investigation of the history of the British lighthouse system. 
England was the dominant maritime power in Europe in the 18th and 19th cen-
turies, and its shipping industry was expanding quickly. Lighthouses initially 
emerged as private commercial entities, but in 1836 were nationalized and 
operated by governments (Candela and Geloso, 2019). Using the centuries-old 
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piloting organization Trinity House, the British government first nationalized 
the lighthouses and then supervised the collection of light dues to create a 
General Lighthouse Fund. Different types of vessels paid different dues, some by 
journey and some as an annual fee, so price discrimination was reflected in their 
monopoly grants (foreign ships always paid more than domestic ones). Between 
the 16th and early 19th centuries, though, Britain had private lighthouses, the 
owners of which overcame free riding by collecting port fees and bundling light-
ing services with other maritime safety services such as pilotage and ballastage. 
There were also other substitute means of providing light and guidance along 
the coast, particularly in the 16th and 17th centuries. For instance, as Rosolino 
Candela and Vincent Geloso have analyzed, entrepreneurs provided floating 
lighthouses or lightships along the English coast, with construction funded by 
voluntary contributions, subscriptions, and user fees that differed for different 
types of vessels (price discrimination) (Candela and Geloso, 2018).

Coase’s examination of this rich history was detailed and showed the 
diversity of institutional arrangements that existed in maritime safety. For 
example, in a shallow port with shifting sands, having a local pilot bring the 
ship into port had substantial value as a private good to the ship’s captain, and 
the lighthouse service was a complement to such pilotage. A lighthouse owner 
could charge a fee for pilotage that bundled the light service with it (Candela 
and Geloso, 2019). Such arrangements were common in Britain and elsewhere. 
The more important way of thinking about the situation was to characterize it as 
a market for maritime safety services, which involved a variety of services that 
could be provided in a variety of ways by different private parties. Lighthouses 
were but one part of that broader market. 

Public good theory that focused only on one service often overlooked 
alternative institutional arrangements and, from Coase’s perspective, missed 
the important economic theory that would help us understand why and how 
such institutional arrangements emerged and were beneficial to both producer 
and consumer (in constrast, see Bertrand (2006) for a critique of Coase’s argu-
ment). If we theorize without understanding the actual markets and institu-
tional frameworks about which we theorize, our theories have little meaning 
and are no more than “blackboard economics” likely to be derided as irrelevant 
when economics can and does provide valuable insights.
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Chapter 7 

Problems of Monopoly

No Government could distinguish in any detail between the varying tastes of 
individual consumers… without a pricing system, a most useful guide to what 
consumers’ preferences really are would be lacking; furthermore, although a 
pricing system puts additional marketing costs on to consumers and firms, 
these may in fact be less than the organising costs which would otherwise 
have to be incurred by the Government.

—Coase (1946), p. 172

An interesting and thorny question in the economic organization of produc-
tion is monopoly, that is, when a single firm produces all output sold in a 
market. Coase analyzed two different monopoly questions: how should public 
utilities price their output, and how should a monopolist that produces a 
durable good price it?

The marginal cost controversy and public utility pricing 
Industries, like railways, electricity, and telecommunications, have charac-
teristics that lead to difficult economic questions and challenging analyses. 
In such industries, production costs are skewed heavily toward capital, or 
fixed costs, with variable costs being a small share of total costs. In these high 
fixed-cost industries, the average production cost per unit of output declines 
as a firm’s output increases, at least over the quantity or amount of product 
that consumers want to buy (“over the relevant range of demand”). That cost 
structure means that the marginal cost of a unit of that company’s product is 
lower than its average cost over this significant range of output. Companies 
structured this way are called “decreasing-cost.” If firms in a decreasing-cost 
industry compete in a typical market process, their rivalry would drive the 
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price of their product down to its marginal cost, because if the market price is 
the same as a firm’s marginal cost it can still pay its variable costs like wages. But 
if the price they receive is equal to marginal cost and this is a decreasing-cost 
industry, the market price will be lower than average cost, which will lead to 
losses. If marginal cost is not the right way to price goods in a decreasing-cost 
industry, how should prices be determined?

Early in his career Coase entered a lively debate over prices in decreas-
ing-cost industries. In 1938 Harold Hotelling published an argument in favour 
of marginal cost pricing on efficiency grounds, based on the general argu-
ment that social welfare is maximized where marginal benefit equals marginal 
cost. For that reason, Hotelling argued, these firms should charge consumers 
a price equal to marginal cost and receive taxpayer-funded subsidies to cover 
their fixed costs (which, again, are considerable). Hotelling relied on taxation 
theories to suggest lump-sum taxes on consumers that, in aggregate, would 
pay for fixed costs.

In 1946 Coase’s analysis of Hotelling’s proposal, “The Marginal Cost 
Controversy,” clarified the question and gave the debate its name. (Frischmann 
and Hogendorn (2015) provide an excellent summary of the marginal cost 
controversy debate and the lasting relevance of Coase’s argument today.) While 
acknowledging the efficiencies inherent in marginal cost pricing, Coase argued 
that imposing lump-sum taxes to pay for firms’ fixed costs would not actually 
result in the most efficient outcome. Coase distilled the problem down to three 
essential parts:

1) The divergence between marginal cost and average cost, with 
marginal cost lower than average cost;

2) The allocation of common costs across consumers;
3) That many fixed costs are pre-payments on long-term contracts 

for inputs that could be considered variable costs.

While the divergence between marginal and average cost is the predominant 
analytical issue, the other two are tricky. When there is a common fixed cost 
that must be shared across consumers, economic theory does not suggest a 
single, clear, definitive method of doing so. In electricity, for example, much 
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of the capital in the distribution system creates a shared network that differ-
ent consumers use to different degrees (and at different times of day). How 
should the costs be apportioned among these different consumers, particu-
larly at the time Coase was writing, when digital technologies did not exist to 
enable precise measurement of use of the distribution grid? This question of 
the apportioning of common costs remains relevant in regulated electric util-
ity rate design.

To examine Hotelling’s question Coase set up a simplified conceptual 
model, using a style of analysis common to all of his major works. He argued 
that while price would equal marginal cost, resource misallocation would still 
arise because neither producers nor consumers would take fixed costs into 
account in making production and consumption decisions. In other words, 
if fixed costs were paid for through taxes or subsidies, neither producers nor 
consumers would have any incentive to consider the opportunity cost of those 
resources. 

Coase also argued that in the absence of a market price that reflected 
opportunity costs, there would be no institutional framework, no market 
process, for learning whether or not consumers were willing to pay the full 
cost of the output they consumed; this observation overlaps with the chal-
lenge of allocating common costs across consumers. Finally, Coase observed 
that in Hotelling’s system the redistribution of wealth from people who used 
only a little of the product in question to those who used a lot of it would be 
almost unavoidable. Wealth redistribution would also arise from the mismatch 
between consumers and taxpayers—not all consumers of the firm’s output 
would necessarily be taxpayers, and vice versa.

Rather than accepting Hotelling’s static analysis of an already-existing 
decreasing-cost firm, Coase performed a dynamic analysis of the broader incen-
tives of Hotelling’s proposal and the realistic institutional framework that would 
be required to implement it. How would the government determine consumer 
demand to learn consumer preferences, to make sure that the right amount 
and type of fixed costs were incurred? In his emphasis on government ability 
to acquire knowledge, government performance, and the assumption of gov-
ernment as neutral public servants, Coase makes points that presage the later 
developments of public choice economics in the 1950s and 1960s.
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Coase made an alternative proposal to Hotelling’s: multi-part pricing. 
While he did not provide specifics in his 1946 article, his idea was to have the 
price include a component that reflected the marginal cost and a component 
that allocated the fixed cost, subject to the constraint that the firm does not 
earn losses; this example is called a two-part tariff. Such pricing incorporates 
all costs into the prices to which producers and consumers respond, and does 
not involve either the funding problems or institutional incentive problems 
that Coase identified with the tax/subsidy proposal. Multi-part pricing does 
not avoid the problem of allocating common costs across consumers, and such 
allocation will also be the province of estimates and be prone to bureaucratic 
manipulation, but it may be the best we can do given realistic assumptions 
about our constraints and the limitations of our knowledge.

Coase’s analytical framework for decreasing-cost industries persists to 
this day in the form of regulated rate setting in the electricity and natural gas 
distribution industries. If you look at your electric bill you will see a variable 
“energy charge,” reflecting marginal cost, and a “wires charge” or “carrying 
charge,” that allocates a share of the fixed costs of constructing, maintaining, 
and operating the distribution network. At least in theory, regulated rate setting 
is grounded in Coase’s logic.

Coase and his interlocutor William Vickrey remained interested in 
the marginal cost controversy questions through 1970, and the ideas in that 
debate informed Coase’s work on the related question of public utility pricing. 
Utilities such as telephone, electricity, and natural gas have traditionally had 
the high fixed costs that had been the focus of the marginal cost controversy 
analyses. Coase (1970) revisited his earlier analysis and applied his approach 
to the Federal Communications Commission ruling that allowed competitive 
entry in the microwave band of the radio spectrum. This decision created a new 
option for businesses: they could invest in their own microwave communica-
tions system or use AT&T’s new Telpak microwave band service.

In this articulation of his argument Coase made the economic logic 
even clearer:

A consumer does not only have to decide whether to consume addi-
tional units of the product. He also has to decide whether it is worth 
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his while to consume the product at all rather than spend his money 
in some other direction. This can be discovered if the consumer is 
asked to pay an amount equal to the total costs of supplying him....

Apparently what the advocates of marginal cost pricing had in 
mind was that the Government should estimate for each consumer 
whether he would be willing to pay a sum of money which would 
cover the total cost. However, if it is decided that the consumer 
would have been willing to pay a sum of money equal to the total 
cost, then—and this strikes me as a very paradoxical feature of this 
argument—he will not be asked to do so. So the Government would 
estimate whether a consumer would be willing to pay, and if he is 
willing to pay, it does not charge him.

I found this a very odd feature. But I do not see how it would be 
possible for any government, or anyone else for that matter, to 
make accurate estimates at low cost and without knowledge of what 
would have happened if consumers had been required to pay the 
cost. The way we discover whether people are willing to pay some-
thing is to ask them to pay it, and if we do not have such a system, 
it becomes extremely difficult to make estimates of whether they 
would be willing to pay.…

But, of course, such estimates, if made, would in practice be very 
expensive, and they would be inaccurate, and much waste of 
resources would result from the kind of procedure envisaged by 
the advocates of marginal cost pricing. (1970: 118)

In addition to reiterating that efficiency entails consideration of both 
marginal cost and total cost, Coase makes a transaction cost argument—that 
attempting a government survey to elicit consumer preferences is costly. 
Designing and implementing such a survey would be an expensive venture, and 
those transaction costs have to be considered when choosing a utility pricing 
scheme. Earlier work from Hotelling and others assumed that those transaction 
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costs would be zero. This point bolsters Coase’s epistemic argument that gov-
ernments cannot aggregate the knowledge required to estimate fixed costs in 
the absence of a decentralized price system (an insight similar to Hayek’s (1945) 
argument about the role of the price system).

Durable goods monopoly
One of Coase’s most theoretical and abstract works, “Durability and Monopoly” 
(1972), starts by posing yet another deceptively simple question: “Assume that a 
supplier owns the total stock of a completely durable good. At what price will he 
sell it?” (1972: 143) If the good is completely durable (i.e., does not depreciate) 
and no other supplies and suppliers exist, the profit-maximizing monopolist 
will charge the competitive price (price = marginal cost), a provocative claim 
that is known as the Coase Conjecture. The logic of Coase’s argument is

1) Having sold the quantity where marginal revenue equals mar-
ginal cost, the monopolist can earn additional profit by selling 
additional units at a lower price. They can charge a lower price 
on later units sold and still profit because they do not have to 
lower the price on the earlier units that were already sold.

2) Consumers have the rational expectation that this price decrease 
will occur in the future, and will hold off purchasing at the earlier, 
higher price.

3) If the monopolist can change prices quickly, the initial price will 
be marginal cost.

In essence, the monopolist supplier is competing with its future selves. That 
intertemporal competition prevents the monopolist from exercising market 
power to raise prices today. A profit-maximizing monopolist today sells the 
“monopoly quantity”—that is, a quantity less than would be sold if the seller 
had no monopoly power—but then has strong incentives to sell more in the 
future, which requires lowering the price.

How could the monopolist avoid this outcome and maintain a higher 
price? Coase suggested leasing the good rather than selling it. A consumer 
can cancel a lease and then sign a new one if the price is lower, which imposes 
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pricing discipline on the monopolist. He also suggested making the good less 
durable, or in other words, planned obsolescence. Another option is a money-
back guarantee, which creates a disincentive to lower the price. Credible pre-
commitment to a future production schedule could also attenuate the incentive 
to reduce the price.

The Coase Conjecture has generated a large literature that formalizes 
the theory and applies it to durable goods markets. Much of this work is game-
theoretic in nature, which makes sense — the core of Coase’s logic is back-
ward induction, or reasoning backward to determine a sequence of optimal 
actions. The intertemporal strategic interaction among the monopolist and 
its future selves is a good example of how the monopoly maximizes its profits 
at each separate decision stage, working backward from the end to today, to 
determine the sequence of optimal pricing decisions over time. Deneckere and 
Liang (2008) and the research they cite provide good examples of this literature 
expanding on the Coase Conjecture.

In both the decreasing-cost industry question and the durable goods 
question, Coase’s analysis of the implications of monopoly deepened our under-
standing of those implications. The static monopoly model, with its naïve pre-
sumption that a monopolist would charge a high price, did not explain the 
actual experience of pricing observed in these markets. Coase’s work helps 
us understand why, and has led to further research to deepen and extend that 
understanding.
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Chapter 8

Conclusion

Coase’s pioneering work brought institutions, property rights, and transac-
tion costs into economic analysis, catalyzing new research in diverse fields 
in economics, management, law, political science, and other social sciences. 
The fields of law and economics, property rights economics, transaction cost 
economics, and institutional and organizational economics built upon Coase’s 
original contributions to our understanding of the organizational structure 
of production and the effect of law on economic activity. Founded in 2000, 
the Ronald Coase Institute works to promote institutional and transaction 
cost scholarship, particularly by connecting young international scholars 
and providing them with valuable research opportunities. Similarly, the 
annual Institutional and Organizational Economics Academy brings together 
European graduate students working in the Coasean tradition. Through such 
efforts, research and application in institutional, organizational, and transac-
tion cost economics continues to expand and thrive.

Coase worked continuously until his death in 2003 at age 102. In the 
last decade of his life he became increasingly interested in China’s increasing 
economic activity and worked with Chinese scholars to build networks of 
researchers in institutional and organizational economics. In his last work, 
“How China Became Capitalist,” (Coase and Wang, 2002) Coase and Ning 
Wang examined the incremental institutional changes that had taken place in 
China over the previous four decades and that enabled sustained economic 
growth and widespread increases in living standards. One of the institutional 
bulwarks of economic growth is the development and spread of new ideas, 
and they argue that markets for ideas are essential for increased flourishing in 
China, building on China’s long-standing cultural reverence for ideas. 

Coase’s enduring influence extends beyond academic scholarship 
to actual, meaningful institutional changes that have transformed society, 
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increased economic growth, and expanded the dimensions of our flourish-
ing. Institutional innovations in emissions permit trading, in spectrum license 
markets, and in many other applications derive inspiration from Coase’s ideas. 
In my own work on transactive energy, Coase’s ideas form a foundation for 
designing market institutions based on the extent to which digital technolo-
gies reduce transaction costs (Kiesling, 2016). Transactive energy uses digital 
automation to enable a house’s thermostat to submit bids to pay for power 
in a given time period; along with other houses they form a demand curve, 
while suppliers submit offers that create a supply curve. The market-clearing 
price is communicated back to each device along with an instruction of what 
action it has to take depending on whether its bid or offer was accepted. As 
energy technologies become more diverse and smaller in scale, the reductions 
in transaction costs from digital technologies will increase the potential welfare 
creation from such markets. In a complex network such as the power grid, the 
prices emerging from these markets can serve as control signals to keep the 
grid in balance. 

Coase’s ideas live in our institutional frameworks. In both scholarly 
work and applied institutional design, Ronald Coase has been one of the most 
influential economists of our time. Economic ideas and the world we inhabit 
and create are better due to his insights.



www.fraserinstitute.org d Fraser Institute d 55

Works Cited and Suggestions  
for Further Reading

Alchian, Armen A., and Harold Demsetz (1972). Production, Information 
Costs, and Economic Organization. American Economic Review 62, 5: 777-
795.

Allen, Douglas W. (1999). Transaction Costs. Encyclopedia of Law and 
Economics.

Ausubel, Lawrence M., Peter Cramton, and Paul Milgrom. (2006). 
The Clock-Proxy Auction: A Practical Combinatorial Auction 
Design. Handbook of Spectrum Auction Design: 120-140.

Baker, George, Robert Gibbons, and Kevin J. Murphy (2002). Relational 
Contracts and the Theory of the Firm. The Quarterly Journal of 
Economics 117, 1: 39-84.

Barzel, Yoram (1997). Economic Analysis of Property Rights. Cambridge 
University Press.

Bertrand, Elodie (2006). The Coasean Analysis of Lighthouse Financing: 
Myths and Realities. Cambridge Journal of Economics 30, 3: 389-402.

Candela, Rosolino A., and Vincent J. Geloso (2018). The Lightship in 
Economics. Public Choice 176, 3-4: 479-506.



Fraser Institute d www.fraserinstitute.org

56 d The Essential Ronald Coase

Candela, Rosolino A., and Vincent Geloso (2019). Why Consider the 
Lighthouse a Public Good? International Review of Law and Economics 60: 
105852.

Cheung, Steven N.S. (1973). The Fable of the Bees: An Economic 
Investigation. Journal of Law and Economics 16, 1: 11-33.

Coase, Ronald H. (1937). The Nature of the Firm. Economica 4, 16: 386-405.

Coase, Ronald H. (1946). The Marginal Cost Controversy. Economica 13, 51: 
169-182.

Coase, Ronald H. (1959). The Federal Communications Commission. Journal 
of Law and Economics 2: 1-40.

Coase, Ronald H. (1960). The Problem of Social Cost. Journal of Law and 
Economics 3: 1-44.

Coase, Ronald H. (1970). The Theory of Public Utility Pricing and its 
Application. The Bell Journal of Economics and Management Science: 113-
128.

Coase, Ronald H. (1972). Durability and Monopoly. Journal of Law and 
Economics 15, 1: 143-149.

Coase, Ronald H. (1974). The Lighthouse in Economics. Journal of Law and 
Economics 17, 2: 357-376.

Coase, Ronald H. (2000). The Acquisition of Fisher Body by General Motors. 
Journal of Law and Economics 43: 15–31.

Cramton, Peter (1997). The FCC Spectrum Auctions: An Early 
Assessment. Journal of Economics & Management Strategy 6, 3: 431-495.



www.fraserinstitute.org d Fraser Institute

The Essential Ronald Coase d 57

Demsetz, Harold (1967). “Toward a Theory of Property Rights.” American 
Economic Review 57, 2: 347-359.

Demsetz, Harold (1968). Why Regulate Utilities? The Journal of Law and 
Economics 11, 1: 55-65.

Ellerman, A. Denny, Paul L. Joskow, Richard Schmalensee, Juan-Pablo 
Montero, and Elizabeth M. Bailey (2000). Markets for Clean Air: The US 
Acid Rain Program. Cambridge University Press.

Frischmann, Brett M., and Christiaan Hogendorn (2015). Retrospectives: The 
Marginal Cost Controversy. Journal of Economic Perspectives 29, 1: 193-206.

Grossman, Sanford J., and Oliver D. Hart (1986). The Costs and Benefits of 
Ownership: A Theory of Vertical and Lateral Integration. Journal of Political 
Economy 94, 4: 691-719.

Hart, Oliver, and John Moore (1990). Property Rights and the Nature of the 
Firm. Journal of Political Economy 98, 6: 1119-1158.

Hayek, Friedrich August (1945). The Use of Knowledge in Society. American 
Economic Review 35, 4: 519-530.

Hazlett, Thomas W. (2009). Chapter 1: Ronald H. Coase. In L. Cohen and J. 
Wright (eds.), Pioneers in Law and Economics (Edward Elgar).

Hazlett, Thomas W. (1998). Assigning Property Rights to Radio Spectrum 
Users: Why did FCC License Auctions Take 67 Years? The Journal of Law 
and Economics 41, S2: 529-576.

Herzel, Leo (1951). “Public Interest” and the Market in Color Television 
Regulation. University of Chicago Law Review 18, 4: 802-816.



Fraser Institute d www.fraserinstitute.org

58 d The Essential Ronald Coase

Joskow, Paul L. (1987). Contract Duration and Relationship-Specific 
Investments: Empirical Evidence from Coal Markets. American Economic 
Review 77: 168–185.

Joskow, Paul L. (1988). Asset Specificity and the Structure of Vertical 
Relationships: Empirical Evidence. Journal of Law, Economics, and 
Organization 4: 95–117.

Kiesling, Lynne (2016). Implications of Smart Grid Innovation for 
Organizational Models in Electricity Distribution. In Chen-Ching Liu, 
Stephen McArthur, and Seung-Jae Lee (eds.), Wiley Smart Grid Handbook 
(Wiley).

Klein, Benjamin (1988). Vertical Integration as Organizational Ownership: 
The Fisher Body-General Motors Relationship Revisited. Journal of Law, 
Economics, & Organization 4, 1 (1988): 199-213.

Klein, Benjamin, Robert G. Crawford, and Armen A. Alchian (1978). 
Vertical Integration, Appropriable Rents, and the Competitive Contracting 
Process. The Journal of Law and Economics 21, 2: 297-326.

Klein, Peter G. (2005). The Make-or-Buy Decision: Lessons from Empirical 
Studies. In Claude Ménard and Mary Shirley (eds.), Handbook of New 
Institutional Economics. Springer: 435-464. 

Landes, William M., and Sonia Lahr-Pastor (2011). Measuring Coase’s 
Influence. The Journal of Law and Economics 54, S4: S383-S401.

Libecap, Gary D. (1993). Contracting for Property Rights. Cambridge 
University Press.

Masten, Scott E. (1984). The Organization of Production: Evidence from the 
Aerospace Industry. Journal of Law and Economics 27: 403–417.



www.fraserinstitute.org d Fraser Institute

The Essential Ronald Coase d 59

Masten, Scott E. and Keith J. Crocker (1985). Efficient Adaptation in 
Long-Term Contracts: Take-or-Pay Provisions for Natural Gas. American 
Economic Review 75: 1083-1093.

McCloskey, Deirdre (1998). The So-Called Coase Theorem. Eastern 
Economic Journal 24, 3: 367-371.

McMillan, John (1994). Selling Spectrum Rights. Journal of Economic 
Perspectives 8, 3: 145-162.

Medema, Steven G., ed. (1988). Coasean Economics Law: and Economics and 
the New Institutional Economics. Springer.

Ménard, Claude, and Mary M. Shirley, eds. (2005). Handbook of New 
Institutional Economics. Vol. 9. Springer.

Milgrom, Paul (2019). Auction Market Design: Recent Innovations. Annual 
Review of Economics 11: 383-405.

Monteverde, Kirk, and David J. Teece (1982). Appropriable Rents and Quasi-
vertical Integration. The Journal of Law and Economics 25, 2: 321-328.

Ostrom, Elinor (1990). Governing the Commons: The Evolution of Institutions 
for Collective Action. Cambridge University Press.

Pennington, Mark (2015). Coase on Property Rights and the Political 
Economy of Environmental Protection. In Cento G. Veljanovski (ed.), Forever 
Contemporary: The Economics of Ronald Coase. Institute of Economic 
Affairs.

Pigou, Arthur Cecil (1920/2013). The Economics of Welfare. Palgrave 
Macmillan.



Fraser Institute d www.fraserinstitute.org

60 d The Essential Ronald Coase

Posner, Eric A. (2017). Coase Theorem. In Bruno Frey and David Iselin (eds.), 
Economic Ideas You Should Forget. Springer: 101-103.

Sandor, Richard L. (2012). Good Derivatives: A Story of Financial and 
Environmental Innovation. John Wiley & Sons.

Stigler, George J. (2003). Memoirs of an Unregulated Economist. University 
of Chicago Press.

Shelanski, Howard A., and Peter G. Klein (1995). Empirical Research in 
Transaction Cost Economics: A Review and Assessment. Journal of Law, 
Economics, & Organization: 335-361.

Tadelis, Steven (2010). A Tribute to Oliver Williamson: Williamson’s 
Contribution and Its Relevance to 21st Century Capitalism. California 
Management Review 52, 2: 159-166.

Veljanovski, Cento G., ed. (2015). Forever Contemporary: The Economics of 
Ronald Coase. Institute of Economic Affairs.

Williamson, Oliver E. (1971). The Vertical Integration of Production: Market 
Failure Considerations. American Economic Review 61, 2: 112-123.

Wilson, Bart J. (2020). The Property Species: Mine, Yours, and the Human 
Mind. Oxford University Press.

Yandle, Bruce (1998). Coase, Pigou, and Environmental Rights. In Peter J. 
Hill and Roger E. Meiners (eds.), Who Owns the Environment? (Rowman & 
Littlefield).



www.fraserinstitute.org d Fraser Institute

The Essential Ronald Coase d 61

Publishing information

Distribution These publications are available from <http://www.fraserinstitute.org> 

in Portable Document Format (PDF) and can be read with Adobe Acrobat® or Adobe 

Reader®, versions 7 or later. Adobe Reader® X, the most recent version, is available 

free of charge from Adobe Systems Inc. at <http://get.adobe.com/reader/>. Readers 

who have trouble viewing or printing our PDF files using applications from other 

manufacturers (e.g., Apple’s Preview) should use Reader® or Acrobat®.

Ordering publications For information about ordering Fraser Institute printed pub-

lications, please e-mail: sales@fraserinstitute.org or telephone 604.688.0221 ext. 580 

or, toll free, 1.800.665.3558 ext. 580

Media For media enquiries, please contact our Communications Department at  

(1) 604.714.4582 or e-mail: communications@fraserinstitute.org.

Copyright © 2021 by the Fraser Institute. All rights reserved. No part of this publi-

cation may be reproduced in any manner whatsoever without written permission 

except in the case of brief passages quoted in critical articles and reviews.

ISBN 978-0-88975-644-1 

Printed and bound in Canada.

Citation L. Lynne Kiesling  (2021). The Essential Ronald Coase. Fraser Institute.

Cover design and artwork Bill C. Ray



Fraser Institute d www.fraserinstitute.org

62 d The Essential Ronald Coase

Author’s acknowledgments
I am grateful to Jason Clemens for the opportunity to introduce the work of one of my 

favorite economists to new audiences and to existing audiences in new ways. I thank 

Don Boudreaux for his editorial oversight, and Roger Meiners and Tom Hazlett for 

extremely valuable reviewer comments that sharpened the analysis and its expression. I 

also received helpful comments from Rosolino Candela, Karen Clay, and Vincent Geloso.

About the author
Lynne Kiesling is a Research Professor and Co-Director of the Institute for Regulatory 

Law & Economics in the College of Engineering, Design and Computing at the 

University of Colorado-Denver. She also provides advisory and analytical services as 

the President of Knowledge Problem LLC. Her research in grid modernization and 

transactive energy uses institutional and transaction cost economics to examine regula-

tion, market design, and technology in the development of retail markets, products, and 

services, and the economics of smart grid technologies in the electricity industry. She 

served as a member of the National Institute of Standards and Technology’s Smart Grid 

Advisory Committee, and is an emerita member of the GridWise Architecture Council. 

Her academic background includes a BS in Economics from Miami University (Ohio) 

and a PhD in Economics from Northwestern University.

Publisher’s acknowledgments
The Fraser Institute would like to express its gratitude to the Lotte and John Hecht 

Memorial Foundation for its support for Essential Hayek (2015) and Essential Adam 

Smith (2018), which established the foundation for the extended Essential Scholars ser-

ies. We would also like to thank the John Templeton Foundation, along with the Lotte 

and John Hecht Memorial Foundation, for their support of this specific volume, The 

Essential Ronald Coase. 



www.fraserinstitute.org d Fraser Institute

The Essential Ronald Coase d 63

Supporting the Fraser Institute
To learn how to support the Fraser Institute, please contact: 

 •  Development Department, Fraser Institute, 

Fourth Floor, 1770 Burrard Street,  

Vancouver, British Columbia, V6J 3G7 Canada

 • telephone, toll-free: 1.800.665.3558 ext. 586

 • e-mail: development@fraserinstitute.org.

Purpose, funding, and independence
The Fraser Institute provides a useful public service. We report objective information 

about the economic and social effects of current public policies, and we offer evidence-

based research and education about policy options that can improve the quality of life.

The Institute is a non-profit organization. Our activities are funded by charitable 

donations, unrestricted grants, ticket sales, and sponsorships from events, the licensing 

of products for public distribution, and the sale of publications.

All research is subject to rigorous review by external experts, and is conducted and 

published separately from the Institute’s Board of Trustees and its donors.

The opinions expressed by the authors are those of the individuals themselves, and 

do not necessarily reflect those of the Institute, its Board of Trustees, its donors and 

supporters, or its staff. This publication in no way implies that the Fraser Institute, its 

trustees, or staff are in favour of, or oppose the passage of, any bill; or that they support 

or oppose any particular political party or candidate.

As a healthy part of public discussion among fellow citizens who desire to improve 

the lives of people through better public policy, the Institute welcomes evidence-focused 

scrutiny of the research we publish, including verification of data sources, replica-

tion of analytical methods, and intelligent debate about the practical effects of policy 

recommendations.



Fraser Institute d www.fraserinstitute.org

64 d The Essential Ronald Coase

About the Fraser Institute
Our vision is a free and prosperous world where individuals benefit from greater choice, 

competitive markets, and personal responsibility. Our mission is to measure, study, and 

communicate the impact of competitive markets and government interventions on the 

welfare of individuals. 

Founded in 1974, we are an independent Canadian research and educational organ-

ization with locations throughout North America and international partners in over 

85 countries. Our work is financed by tax-deductible contributions from thousands of 

individuals, organizations, and foundations. In order to protect its independence, the 

Institute does not accept grants from government or contracts for research.

Nous envisageons un monde libre et prospère, où chaque personne bénéficie d’un plus 

grand choix, de marchés concurrentiels et de responsabilités individuelles. Notre mis-

sion consiste à mesurer, à étudier et à communiquer l’effet des marchés concurrentiels 

et des interventions gouvernementales sur le bien-être des individus.

Peer review—validating the accuracy of our research
The Fraser Institute maintains a rigorous peer review process for its research. New 

research, major research projects, and substantively modified research conducted by 

the Fraser Institute are reviewed by a minimum of one internal expert and two external 

experts. Reviewers are expected to have a recognized expertise in the topic area being 

addressed. Whenever possible, external review is a blind process.

Commentaries and conference papers are reviewed by internal experts. Updates to 

previously reviewed research or new editions of previously reviewed research are not 

reviewed unless the update includes substantive or material changes in the methodology.

The review process is overseen by the directors of the Institute’s research depart-

ments who are responsible for ensuring all research published by the Institute passes 

through the appropriate peer review. If a dispute about the recommendations of the 

reviewers should arise during the Institute’s peer review process, the Institute has an 

Editorial Advisory Board, a panel of scholars from Canada, the United States, and 

Europe to whom it can turn for help in resolving the dispute.



www.fraserinstitute.org d Fraser Institute

The Essential Ronald Coase d 65

Prof. Terry L. Anderson

Prof. Robert Barro

Prof. Jean-Pierre Centi

Prof. John Chant

Prof. Bev Dahlby

Prof. Erwin Diewert

Prof. Stephen Easton

Prof. J.C. Herbert Emery

Prof. Jack L. Granatstein

Prof. Herbert G. Grubel

Prof. James Gwartney

Prof. Ronald W. Jones

Dr. Jerry Jordan

Prof. Ross McKitrick

Prof. Michael Parkin

Prof. Friedrich Schneider

Prof. Lawrence B. Smith

Dr. Vito Tanzi

* deceased; † Nobel Laureate

Editorial Advisory Board

Members

Prof. Armen Alchian*

Prof. Michael Bliss

Prof. James M. Buchanan* †

Prof. Friedrich A. Hayek* †

Prof. H.G. Johnson*

Prof. F.G. Pennance*

Prof. George Stigler* †

Sir Alan Walters*

Prof. Edwin G. West*

Past members




	Contents
	Introduction: Who Was Ronald Coase?
	Chapter 1
Institutions, Property Rights, and Transaction Costs
	Chapter 2
Why Do Firms Exist?
	Chapter 3
Resolving Disputes: The Problem of Social Cost
	Chapter 4
Applied Transaction Cost Economics: Spectrum Allocation
	Chapter 5
Applied Transaction Cost Economics: Emission Permit Trading
	Chapter 6
Coase and the Lighthouse in Economics
	Chapter 7
Problems of Monopoly
	Chapter 8
Conclusion
	Works Cited and Suggestions for Further Reading
	Publishing information
	Author’s acknowledgments
	About the author
	Publisher’s acknowledgments
	Supporting the Fraser Institute
	Purpose, funding, and independence
	About the Fraser Institute
	Editorial Advisory Board



