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A natural result of the economist’s participation in externality literature has been a
strong emphasis upon market and price-guided policies. Available theoretical
foundations are insufficient for supporting this ideology. Absent is a conceptual
framework which integrates institutional options and their attendant resource costs with
what we know of resource and technology constraints. This paper addresses this
omission by incorporating an explicit role for transaction costs into traditional welfare

diagrammatics.
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Externality and market failure literature of re-
cent decades has been responsible for a sub-
stantial amount of discussion, debate, and in-
sight regarding the social relations which bind
and, indeed, define mankind. These develop-
ments have been spurred in no small part by the
policy relevance of externality-like issues. In
addition, because economists have believed that
they offer valuable input for such issues, market
devices for “correcting” externalities have al-
ways been emphasized in the literature, often to
the exclusion of other social /legal relationships.
“When the only tool you have is a hammer,
everything looks like a nail.” Throughout this
literature, concern for the relative abilities of the
market and government policy has usually been
explicit.

One of the primary themes of the externality
literature and its variants should be that a wide
array of institutions is available for correcting
externalities. While certain camps might focus
on narrowly defined subsets of these internal-
izing institutions, common sense suggests that
society examine externality situations on a case-
by-case basis and choose the best structure
available for accommodating the externality
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interdependence. The importance of transaction
costs becomes apparent in the pursuit of this ob-
jective.

A major tenet of the more recent literature has
been the integral involvement of transaction costs
within organizational processes which seek to
have externality creators account for their im-
pacts upon recipients. These processes include
both market and nonmarket forms of internali-
zation, and all such alternatives incur transac-
tion costs to some degree. Literature on this
subject observes that markets for accommodat-
ing externality problems will naturally arise if
transaction costs are sufficiently low (Demsetz
1964, 1967). Moreover, because it is rarely pos-
sible to know, a priori, whether market-incurred
transaction costs are exceeded by the transaction
costs of each policy (nonmarket) alternative, the
desirability of policy is usually founded upon
subjective biases regarding relative levels of
transaction costs (Dahlman).

While transaction costs are usually viewed as
affecting the economic efficiency of alternative
internalizing institutions, it is not typically ac-
knowledged that transaction costs are also rel-
evant in defining economic efficiency. The
prevalence of transaction costs implies that con-
cepts such as Pareto optimality are not immune
to a consideration of information and its costs.
Even when this fact is suggested, means for op-
erationalizing it are rarely provided. By prop-
erly applying some traditional “welfare ana-
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lytics,” an insightful background can be obtained
for institutional choice in the presence of trans-
action costs. The purpose of this paper is to ex-
pand neoclassical tools of welfare analysis
(summarized by Bator) to accommodate a role
for transaction costs.

Definitions and Background

To facilitate the exposition it is useful to estab-
lish a few fundamental definitions. It is partic-
ularly important to elucidate the concepts of ex-
ternality, property rights, and transaction costs
so that a common basis for the forthcoming dis-
cussion can be obtained. With regard to exter-
nality, the following definition is adopted and
progressively justified in this paper. An exter-
nality is an interdependence among people. Ex-
ternality, as it is defined here, does not imply
Pareto relevancy. That is, there is no presump-
tion of social ill in this definition. This defini-
tion is not mainstream, for the literature more
commonly defines externality as an interdepen-
dence among economic actors for which a mar-
ket or some other compensatory device does not
exist (Baumol and Oates, Bromley 1986, Heller
and Starrett). This second definition offers in-
structional utility, which hopefully explains its
predominance, but it has the potential to per-
form great damage in application. While econ-
omists have a predilection for emphasizing mar-
ket absence as a necessary condition for
externality, an institutionally unbiased defini-
tion allows one to entertain nonmarket alloca-
tion processes as potential externality remedies.
Casual reflection will isolate numerous social
modes of externality resolution. For the most part,
these institutions are so broad and permeating
that they escape exhaustive classification efforts
and, often, even our abilities to identify partic-
ular mechanisms.' One purpose of this paper is

'A few examples of common interdependence-internalizing in-
stitutions may be in order.

Envy is a term representing a specific class of consumption in-
terdependencies among individuals. Envy, therefore, qualifies as
an externality given either the above definition or the more tradi-
tional “interdependence without a market” definition. Institutions
that address this type of interdependence do, however, exist. So-
ciety seeks to teach or convince individuals that envy is undesir-
able, even irrational. In this case the intent of the control institution
is to repress the interdependence. Social teachings (e.g., the ninth
and tenth Commandments) serve to allocate the costs of envy to
the envious themselves. This is conceivably an efficient solution,
because the envious may be in the best position to solve the prob-
lem—Dby adapting their utility functions to be less responsive to the
interdependence.

A child is dependent on his or her parents for the provision of a
positive environment in which to live, learn, and mature. Yet, no
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to assign a greater standing to the diverse array
of nonmarket externality-addressing institu-
tions. By directly incorporating transaction costs
into the definition of Pareto optimality, the cen-
tral objective of this paper is to build upon the
idea that a Pareto-relevant externality is an ex-
ternality that is being addressed by the wrong
institution rather than not being addressed by any
institution (especially markets) at all.

In the course of studying the entirety of in-
stitutions relevant to externality interdependen-
cies, insight can be achieved by carefully em-
phasizing markets. The concept of property rights
is crucial here, and, with Macpherson’s warning
in mind, “the meaning of property is not con-
stant” (p. 1), it is useful to preface forthcoming
discussion with a brief sketch of the elements
composing property rights. Following Calabresi
and Melamed’s classic paper, property rights can
take the form of property rules, liability rules,
or inalienable entitlements.” Protection of one’s
interest in an interdependence by a property rule
infers that one’s desires in this relationship are
ascendant to the desires of other involved par-
ties unless the protected individual chooses to
reassign this control. Similarly, protection via a
liability rule in an interdependence provides for
compensation should other individuals choose
to assume control over the relationship. An in-
alienable entitlement declares that one’s inter-
ests in a relationship cannot be legally reas-
signed or taken under any circumstances even
when each party to the interdependence is will-
ing.

Property rules are fundamental to the opera-
tion of markets which assign value prior to an
interdependence, and liability rules necessitate
some form of judicial system to settle value af-
ter an interdependence has occurred. Generally
speaking, property rules are the foundation of
market activity, and liability rules are the basis
for litigation. However, sufficiently established

market is available for the interdependence. Instead, parents pos-
sess a felt or declared responsibility to bear the burden of the inter-
dependence. The source of these feelings may be partly founded
on instinct, but this is assuredly reinforced by the parents’ child-
hood participation in family relationships in addition to the impor-
tant role of social teachings. It is notable that changes in tastes or
relative scarcities may have recently led to dissatisfaction with the
ability of family /community /church institutions to internalize the
child-parent interdependence. As a result, additional institutions are
being tried. Public awareness and opinion regarding child abuse has
increased. Child abuse is being more broadly defined. Welfare
agencies now act in an oversight capacity, monitoring the perfor-
mance of parents previously suspected to be remiss in their parental
duties. The “rights” of children are being refined to the point that
they are better able to serve as the basis for court action brought
upon parents by their children or by others.

*This classification is essential to a great deal of literature. See,
for example, Bromley (1978), Buchanan and Faith, and Frech.
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liability rules also may provide a basis for mar-
ket transactions, and the ongoing refinement of
property rules often occurs in the courthouse.
Inalienable entitlements act as constraints on
market activity, presumably to advance higher-
order social objectives.

In forthcoming discussion, the emergence of
markets to address an externality interdepen-
dence will be equivalent to the establishment of
a property rule. In the simplistic view of this
process, society must decide which person or
group of persons should be vested with a newly
created property rule. The more complex (and
more realistic) perspective is that property rules
do not emerge into an institutional vacuum but
must coexist in an evolved system of, among
other things, detailed property rules. Therefore,
new property rules are best characterized as ad-
ditional circumscriptions or alterations within
social institutions. The simpler of these two
interpretations is not too misleading for the more
immediate purposes of this paper.

Transaction costs include “the costs of ob-
taining information, establishing one’s bargain-
ing position, bargaining and arriving at a group
decision, and enforcing the decision made”
(Randall 1972, p. 176n). Dahlman separates
transaction costs into (a) search and information
costs, (b) bargaining and decision costs, and (¢)
policing and enforcement costs and then states
that all of these costs “represent resource losses
due to lack of information” (Dahlman, p. 148).
Moreover, the amount and distribution of trans-
action costs will differ between property rules
and liability rules as well as between situations
in which an initial entitlement (either a property
or liability rule) is held by one party or another
(Bromley 1978).

The Welfare Analytics of Property Rules

It is convenient to introduce the elements of this
discussion in a progressive fashion beginning with
the establishment of a general externality. Let
us temporally adopt, for the sake of argument,
the instructional definition: Externalities are in-
terdependencies among economic actors which,
for the purpose of the immediate discussion, are
not accompanied by markets. A specific act of
internalization merely causes the relation to en-
ter into the decision calculus of causal economic
agents who previously ignored it in full or in
part. The interdependence may involve produc-
ers, consumers, or both producers and con-
sumers.
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Beginning with a narrow but instructive
framework, internalization occurs whenever
property rights for the interdependence are erected
and allocated by the appropriate legal system.
All other rights and institutions are fixed. Of
course, legal inaction regarding the property right
arrangements which surround a particular inter-
dependence does not imply that there is no pre-
sumptive or putative ownership (Samuels and
Schmid, Umbeck). Parties probably have some
preconceived notions regarding unvalidated
ownership claims. The degree of certainty (or
uncertainty) attached to these notions is the
foundation of present and future social, politi-
cal, and legal action by individuals. Externality
instigators (i.e., those having the physical power,
though possibly not the right, to modify the level
of an externality) may clearly create the exter-
nality in the absence of prior government ac-
tion. There is nothing to halt such action by in-
stigators nor to force it.

At a later date a liability or property rule may
be newly erected or derived from a more general
concept (such as the law of nuisance). Recog-
nition of this possibility may enter the instiga-
tor’s decision calculus as part of his or her pre-
conceptions regarding the validity of the claim.
Uncertainty as to the status of claims will mo-
tivate some parties, particularly those with bet-
ter access to processes of institutional change
and/or with positive attitudes regarding the va-
lidity or worth of their claims, to pressure the
social system for a sanctioned declaration of
ownership.

As each externality relationship is born, the
process begins: the relationship is tolerated, that
is, ownership remains presumptive and unsanc-
tioned, so long as the relation is relatively un-
important. Through an evolutionary process the
externality grows or fades in relevance to eco-
nomic actors as a result of gradual and not so
gradual changes in preferences, technology, and
relative scarcities. Externalities may diminish into
obscurity or evolve into important socioeco-
nomic relationships whereby social declarations
of property form the basis of an entire market.
Alternatively, trade in the interdependence may
not be permitted, and legal constraints can be
formed to guarantee the absence of trade (ina-
lienable entitlement). And let us not forget that
externalities are resolvable by a large array of
social mechanisms other than markets: regula-
tions may be enacted, less formal rules of con-
duct may be formed, economic incentives may
be established, and specific liability rules may
be promulgated.
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To model these concepts first in the absence
of transaction costs, consider an evolving pro-
duction externality in which the production of
good X affects the production of one or more
other goods in a manner which is unaccounted
for by an existing market. Figure 1 depicts a
typical production possibility frontier (PPF) ex-
hibiting social transformation opportunities be-
tween good X and the monetary equivalent of
all other goods. If the evolving production ex-
ternality is positive, then the PPF wil be shifted
outward. If the externality is detrimental, then
the shift will be inward. In both cases intercepts
A and B will be unaltered. In this way, positive
externalities increase the convexity of the PPF,
and negative externalities decrease convexity
(Baumol).

The impact of the production externality on
the potential welfare of consumers is illustrated
in utility space. Corresponding to each point on
the PPF there is a contract curve depicting Par-
eto-optimal allocations of all goods between any
two consumers. Mapping the contract curve in
utility space produces a utility possibility fron-
tier (UPF). The outer limit of all UPF’s (one
for each point of the PPF) produces the grand
utility possibility frontier (GUPF). Through its
effect upon the PPF, detrimental production ex-
ternalities will shift the GUPF inward and ben-
eficial production externalities will shift the
GUPF outward. Unlike the PPF, production ex-
ternalities can alter the endpoints of the GUPF.
For example, in figure 2 the initiation of a det-
rimental production externality has shifted the
GUPF from CD to C'D’. On the other hand, a
consumption externality will preserve points C
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Figure 1. Equilibria for alternative endow-

ments without transaction costs
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Figure 2. Grand utility possibility frontier
shifts for production externalities

and D as endpoints of the GUPF. In figure 3,
a detrimental consumption externality has pro-
duced an inward shift of the GUPF. In this latter
case, the PPF is unaltered.

The formation of producer — consumer ex-
ternalities may affect the PPF in that consumers
may choose to adjust their supplies of produc-
tion inputs. More important, production at any
point along or interior to the PPF will shift the
indifference maps of individuals in X-$ space,
assuming that the new externality relationshp is
exogenous to these variables. Contract curves
may be affected depending on how indifference
maps are shifted, but UPF’s will certainly be
shifted. Therefore, the GUPF will be shifted in-
ward or outward in the manner depicted by fig-
ure 2.
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Figure 3. Grand utility possibility frontier
shifts for consumption externalities
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Suppose that the PPF illustrated in figure 1
represents present conditions including the ex-
ternality. Let us assume that the externality is
beneficial and that its instigators (i.e., the pro-
ducers of X') have the power to produce the ex-
ternality and that the receptors have no enforce-
able right to either prevent or force the externality.
This initial situation is one of “privilege” fa-
voring instigators and corresponding “no rights”
for receptors if legal sanction has not been ac-
quired (Bromley 1989). If legal sanction is ob-
tained, then the situation becomes one of a
property “right” for instigators and a corre-
sponding “duty” for receptors (Bromley 1989).
Denote this property right as the N (instigator)
rule.

The implications of preserving the N rule or
adopting its opposite, the R (receptor) rule, has
received much attention in the literature.’ This
attention has focused almost exclusively on the
effect of this choice on the resulting competitive
equilibrium and the resulting welfare positions
of the economic participants. The following
Coasian conclusion is well known and warrants
illustration within the above framework: In the
absence of private resource constraints, wealth
effects, and transaction costs, the Pareto opti-
mality of competitive equilibrium is indepen-
dent of ownership.

Assume that supply and demand conditions
resulting from the initial N rule support a Pareto
optimal production equilibrium at point £ on the
PPF. In figure 1 curve OF represents the cor-
responding contract curve where the economy is
assumed to be divisible into two totally homog-
enous groups. Group « is composed of the pro-
ducers of X, all of which have equivalent utility
functions. Group (3 incorporates all others, who
are assumed to have equivalent preferences and
share equally in their group’s net product.

Constructing the Edgeworth box defined by
point E, we shall let point O be the origin for
the indifference map of group « (the X produc-
ers) and point E shall be the origin for group .
After production has been completed, initial en-
dowments will be given by points such as Iy, or
Iy. Endowment I, will be relevant if X produc-
ers have to exchange part of their product to
purchase inputs. Endowment /, will be relevant
if X producers own productive factors required
by other producers and if the amount of these
resources is more than sufficient to acquire the
inputs needed for X production.

*At one time N and R rules have been termed L and L laws (Mis-
han), and L* and £/ are similarly defined “liability rules.”
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Within this model, the effect of adopting an
R rule to replace the N rule is only to change
initial resource endowments. The R rule weak-
ens the welfare position of group a relative to
group B regardless of whether the externality
interdependence is positive or negative. Thus,
the R rule causes new post-production endow-
ments of either I or I;. Considering the two al-
ternative endowments [ and I, the price vector
is given, in both cases, by the tangent to the
PPF at E. In figure 1 the post-trade distribution
of goods is shown for both N and R rules. Qy
and Qy represent the Pareto optimal allocation
of total product for N and R rules, respectively.

Under the above conditions the Pareto opti-
mality of competitive equilibria is independent
of ownership. When differential wealth effects
are entered into the analysis, the difference in
resource endowments will induce income ef-
fects which alter the aggregate demands for the
two commodities. In this case the production
equilibrium for the R rule may be different from
point E, the production equilibrium for the N
rule. Relative prices will be altered and new
welfare positions will be attained. The equilib-
rium will, nonetheless, be Pareto optimal. Both
N and R rules permit trade in the interdepen-
dence level, thereby correcting the externality
within this highly simplified model.

To summarize, the extant externality repre-
sents an irrevocable interdependence among
economic agents. If we begin with a situation
resembling the N rule, then instituting an R rule
constitutes a “reversal” of the active property
right. N and R rules, both being acts of inter-
nalization through market creation, are beset by
the same technical interdependencies among
economic actors. Therefore, ownership reversal
cannot bring about Pareto improvements in pro-
duction or utility possibilities. Reversal may
easily cause movements along PPF’s or GUPF’s,
but outward shifts in these frontiers will not be
possible. The effects of transaction costs rep-
resent a major caveat to this rule, a fact to be
discussed shortly. For now, we state with con-
fidence the following Coasian postulate.

POSTULATE 1. Ownership reversal can never
improve upon production or utility possibility
frontiers in a world without transaction costs.

Transaction Costs and Social Optimality

It is a trivial extension of presently accepted
doctrine to expand the above model into the world



606 August 1991

of nonzero transaction costs as follows. N and
R rules differ, in general, with respect to both
the total amount of transaction costs that these
rules impose and the distribution of these costs.
Differences in the distribution of these costs will
interact with wealth effects and budget limita-
tions to produce further differences in the re-
sulting competitive equilibria. Distributional is-
sues aside (momentarily), any positive amount
of transaction costs will prevent otherwise ad-
vantageous transactions from occurring. At this
point it becomes appealing to argue that trans-
action costs prevent competitive equilibria from
achieving Pareto optimality. We do not, how-
ever, succumb to this temptation.

Transaction costs are real and unavoidable as-
pects of any economic system. It is not even
possible to eliminate transaction costs by pro-
hibiting all trade because such a decree would
have to be deliberated and enforced and other
institutions would emerge to replace banned
markets. The inevitability of transaction costs
means that any notion of Pareto optimality is
incomplete until transaction costs are incorpo-
rated. In what follows we shall set about this
task by inquiring how welfare frontiers such as
the PPF and the GUPF are affected by the
adoption of either N or R rules together with their
implicit transaction costs.

At the beginning it is crucial to observe a few
fundamental points regarding the interdepen-
dence which constitutes the general externality
to which the N and R rules are directed. First,
the interdependence is produced; it is not an in-
herent part of the environment but is the result
of particular production and/or consumption ac-
tivities undertaken by man. Second, the pro-
duction of this interdependence is functionally
related to one, several, or many different vari-
ables controllable by man. Third, the precise
nature of this functional relation may be uncer-
tain; indeed, some of the determining variables
may be unknown. Fourth, it is costly to monitor
both the interdependence level and its known
determinants.

Incorporating Transaction Costs

Let us begin to introduce the effects of trans-
action costs through example. In the pursuit of
killing weeds on my farm, | ameliorate a det-
rimental externality that I have been perpetrat-
ing upon neighboring farmers through the prop-
agation of weed seed. My neighbors derive
external benefit from my weed control activities
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as I do from similar actions taken by them. The
reciprocity of this relationship does not mitigate
the externality. I tolerate or take action against
my weeds as I see fit, regardless of the actions
taken by my neighbors. Each person’s neigh-
bors have the duty to receive weed seeds.

Let us contemplate an alternative ownership
pattern, an R rule, in which my neighbors have
an enforceable right to be free of the nuisance
induced by my weeds. A pure R rule would as-
sign me the duty to manage my farm in such a
way as to prohibit the germination of “my” weed
seed on any farm but my own. Otherwise, it will
be necessary for me to purchase an appropriate
amount of weed-seed-propagation rights for my
farm—rights which are initially held by the
neighbors under the R rule.

The terms of the N and R rules suggested in
this example represent technically perfect state-
ments of opposing property rights. On the one
hand, I am free to allow my weed seed to ger-
minate on others’ land. Under the opposite rule,
I must prohibit any weed seed from leaving my
property and then germinating. The “perfec-
tion” of these rules lies in the fact that the al-
ternative property rights are stated in terms of
the actual interdependence, i.e., the amount of
weed seed leaving my farm and sprouting on
neighbors’ farms.

Statement of property rules in any other terms
would be technically imperfect. An obvious ex-
ample would be if an R rule prevented me from
having weeds on my farm without trading for
the rights held by my neighbors. In this case, if
I do not purchase rights to have weeds on my
farm, then I must eliminate all weeds. No other
method of controlling the spread and germina-
tion of weed seed is admitted. Clearly, the prop-
agation of weed seed is related to the amount of
weeds, but the relationship is not complete. For
example, if I trim my weeds frequently, the
propagation of seed will be minimal. I could
chemically retard the formation of seed without
killing the weeds. Or, at the extreme, my weeds
may be of a hybrid, infertile variety. A property
rule which is stated in terms of a surrogate mea-
sure instead of the actual interdependence will
not recognize these and other possibilities. This
situation applies to all externalities but to dif-
fering degrees.

Establishing a workable R rule favoring one’s
neighbors in the weed seed scenario requires that
an index/measure be formulated. At least four
alternatives exist for an R rule favoring one’s
neighbors. We could state that each landowner
(a) may not allow his/her weed seed to ger-
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minate on others’ land, (b) may not allow his/
her weed seed to move to others’ land, (¢) may
not possess reproducing weeds, or (d) may not
grow any weeds. Trade can occur following the
adoption of any of these R rules, but only option
(a) embraces the actual interdependence. Op-
tions (b)—(d) employ surrogates for the inter-
dependence and therefore embody misconcep-
tions regarding the interdependence. This is a
problem of transaction costs because surrogates
are otherwise unnecessary.

The essential point is that technically imper-
fect property rules do not recognize, by defi-
nition, certain externality control processes. If
the property rule ignores a control mechanism
which would have been employed under cost-
less information, then the rule results in a PPF
and/or a GUPF which is interior to the ideal-
istic frontiers which ignored transaction costs.
In a world devoid of transaction costs, imperfect
formulations of property rules will be unimpor-
tant to efficiency. Without transaction costs, in-
formation shall be perfectly and universally
available to all. Actual interdependence levels
will be perfectly and costlessly monitorable, and
precise relationships between externality gen-
eration and externality determinants will be
known. In the absence of such idealistic con-
ditions we have:

POSTULATE 2. If a particular property rule is
technically imperfect, then the PPF and GUPF
will be shifted inwards even though transaction
costs are otherwise zero.

According to postulate 2, the effects of an im-
perfect property rule for externality “correction”
cannot be fully overridden, and this restrains
production and/or utility possibilities. While
market activity with an imperfect rule presum-
ably will bring about some mutually beneficial
transactions, some beneficial transactions will
be avoided and some bad transactions will occur
because of incorrect judgments regarding the
nature of interdependencies.

On the other hand, use of surrogate measures
in property rules is a justifiable response to
transaction costs. A technically perfect property
rule can be informationally demanding in prac-
tice and thereby incur high transaction costs. Of
the four identified options for defining a weed
seed R rule, only option (a) is technically per-
fect. It is also economically onerous, for it is
difficult to imagine the costliness of a monitor-
ing network capable of tracking the origin,
transport, and growth of weed seeds. Clearly,
an economically rational response to transaction
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costs may be to select interdependence surro-
gates for property rule formulation. Why else
would we buy and sell oranges by the pound
when we truly desire juice and pulp of good
quality (Barzel)? Why do western water rights
specify acre-feet diverted rather than consumed?
How closely does tons per acre per year really
represent complex soil erosion interdependen-
cies? Surrogate measures of externality inter-
dependencies are important, and postulate 2 is
therefore relevant.

The arguments presented thus far have not ad-
dressed the nature of the respective welfare
frontiers for N and R rules that utilize equivalent
indices. While transaction costs can exhibit some
similarities for opposing N and R rules employ-
ing the same index, the effect is likely to be
unique. The following postulate offers one rea-
son.

POSTULATE 3. Transaction costs increase with
the distance between initial endowments and fi-
nal (post-trade) allocations.

The most important implication of this pos-
tulate is that transaction costs convey inertia to
initially erected property rights. Because market
participants are reluctant to incur transaction
costs, the restraint to trade caused by the exis-
tence of transaction costs implies that post-trade
allocations of rights will bear some resemblance
to initial endowments.* The extent of the resem-
blance depends on both the magnitude and dis-
tribution of transaction costs: greater transacton
costs giving rise to a greater resemblance be-
tween pre-trade and post-trade allocations. The
distribution of these costs is also pertinent. For
example, to the degree that transaction costs are
borne by individuals (or entities) who are not
directly involved in the interdependence (e.g.,
a government authority), the inertia of initial en-
dowments will be lessened.

Once a particular property rule and the mech-
anism for enforcing this rule are adopted, the
amount and distribution of transaction costs are
more clearly assigned (though still unknown).
That is to say, the burden of information gen-
eration is more apparent. As a consequence of
adopting a specific rule, traditional production
and utility possibility frontiers must be shifted
inward to reflect the amount of resources which
are consumed for the production of information

*Randall (1983) has observed this consequence of transaction costs
and has also stated that the income effects of alternate property
rules cause similar differences in post-trade allocations.
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and lost because of imperfect decisions made
under imperfect information. That is, the tra-
ditional concepts of PPF and GUPF do not in-
corporate the very real costs imposed by trans-
action costs. Once property institutions are
known, adjustments to welfare frontiers within
our theoretical constructs can and should be per-
formed to account for these costs.

POSTULATE 4. Once transaction costs are ad-
mitted, different property rules give rise to dif-
ferent welfare frontiers.

In figure 4 the PPF relating to a hypothetical
R rule is drawn as the locus PPF; which lies
strictly interior to the original, idealistic fron-
tier. For generality PPFy, lies strictly interior to
the old frontier to indicate that information gen-
eration will occur even in the absence of trans-
actions. Transaction costs incurred by the public
sector would also be incorporated in determin-
ing PPF. Property right inertia due to the in-
herent transaction costs of the R rule implies a
proportionately greater inward shift along the
lower end of the PPF (assuming that the R rule
was imposed for a detrimental externality).

Similarly, PPF, represents production possi-
bilities for the N rule. Presumably, inertia under
the N rule will favor greater production possi-
bilities for X in comparison to the R rule. Under
the R rule, larger amounts of bargaining and
monitoring activities must be pursued in order
to have a larger production of X, that is, a greater
number of rights must be exchanged.

Each of these production frontiers relates to a
specific GUPF which also incorporates trans-

All
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Figure 4. Production possibilities for alter-
native endowments with transaction costs
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action costs. It is not, however, true that inter-
secting production possibility frontiers produce
intersecting grand utility possibility frontiers. It
is therefore feasible for either GUPFr or GUPF,
to be everywhere superior.

Regardless of the relative positions of the two
pairs of welfare frontiers, we might impose so-
cial indifference curves of the form

W = W(U,, Up)

on the alternative GUPF’s, as in figure 5, in
order to determine whether the N or R rule is
socially preferred. Equivalently, as in figure 6,
welfare indifference curves of the Bergson va-
riety,

B =B($,X),

Figure 5. Social optimization in utility space
All
Other
Goods
[¢)]
PPFR
BB
B5
PPFy
o >
Good X
Figure 6. Social optimization in goods space
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could be drawn together with the two alternative
PPF’s to illustrate the socially optimal property
rule. Either approach is flawed.

Choice between Opposing Property Rules

While the imposition of social indifference curves
i1s a nice theoretical device for illustrating the
“optimal” choice of property rule with trans-
action costs, it is neither realistic nor helpful.
Beyond the obvious acknowledgement that we
do not possess a social welfare function, these
devices treat every point on the welfare frontiers
as being attainable even though each frontier
corresponds to a particular distribution of the
property rule in question.

The welfare frontiers in effect for the two dis-
tinct property rules can become determinant only
by incorporating the burden of information costs.
This, in turn, requires distribution of the prop-
erty right under examination. However, this same
fixity tends to define the resulting competitive
equilibrium by declaring an initial endowment.
Each such endowment will presumably support
a unique competitive equilibrium which is rep-
resented by a single point on the appropriate
welfare frontier.” Because true welfare frontiers
must incorporate transaction costs and because
the inclusion of transaction costs requires prop-
erty right specification which then fixes the
competitive equilibrium, the concepts of Pareto
optimality and competitive equilibrium appear
to come perilously close to being definitionally
identical. Randall (1983) has employed this
closeness to argue that “externality” and “Pareto
relevance” are vacuous terms. This argument is
feasible only when nonmarket institutions are
assumed inferior and no Pareto-inefficient def-
initions of property rights are envisioned.

Focusing now on the correct interpretation of
the choice between polar N and R rules, it is
clear that the two alternatives present distinct
welfare frontiers. Furthermore, only one point

*Lump-sum transfers of other resources could be mistakenly viewed
as making viable equilibria out of other points along GUPF, or
GUPFg. This is an oversimplification that underestimates the dif-
ficulty with which redistributive policy is performed. It is one thing
to design an externality-addressing property rule of the sort under
discussion here and quite another to pair such a rule with an un-
specified redistributive policy. Such a policy would be accom-
panied by its own unique burden of transaction costs. In the face
of these costs neither GUPFy nor GUPFy is relevant. Another fron-
tier recognizing the particulars of the chosen transfer policy is needed.
Each property rule or each pairing of a property rule and a lump-
sum transfer policy will be associated with a unique UPF. Sub-
sequent action by individuals will lead to a point on this frontier.
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on each of these frontiers, the competitive equi-
librium, is relevant to the decision. In figures 7
and 8 the diagrammatic illustration of a newly
emerged production externality is continued.®
Regardless of whether the new interdependence
is positive or negative, the N rule favors the pro-
ducers of the externality, in this case the pro-
ducers of X. As depicted in figure 7, the N rule
results in an initial endowment given by Iy, an
output vector given by F, and an output distri-
bution of Qy. The determination of these three
points is simultaneous; even I is dependent on
F since [y represents post-production claims on
net output.” Because property right inertia brought
on by transaction costs will favor greater X pro-
duction under an N rule than an R rule, point F
lies to the left of point G. Post-production en-
dowments and output distribution are similarly
depicted for the R rule.

Contract curves OF and OG in figure 7 define
utility possibility frontiers in utility space where
o and B are the groups of completely homoge-

®Production-consumption and pure consumption externalities can
also be illustrated in this framework. Where production activities
have externality impacts on utility functions, indifference mappings
(and contract curves and utility possibility frontiers) will depend on
equilibrium production. Where production opportunities are af-
fected by consumption activities, production possibility frontiers will
be jointly interrelated to actual consumption. Nonmarket interre-
lationships between consumers will likewise shift indifference maps
and utility possibility frontiers. In all of these situations N and R
rules will necessarily induce disparate utility possibility frontiers.
Moreover, since wealth effects may generally occur and transaction
costs may vary, different production possibility frontiers may result
from N and R rules.

’As demonstrated with figure 1, the placement of / is rather
arbitrary. Its exact location is not important for the purposes of the
present discussion.

All
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_____________________________ D
.............................. LG
. ~Q ;
N
: PPy
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Good X
Figure 7. Equilibria for alternative endow-

ments with transaction costs
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Figure 8. Equilibria with transaction costs
in utility space

nous X-producers and all others, respectively.®
These welfare frontiers are illustrated in figure
8 as are the equilibrium utility levels resulting
from human action within the whole system of
preferences, technology, and institutions. Points
Qr and @, completely summarize the welfare
implications of property right choice. There are
no conditions to prevent one of these equilibria
from lying within the frontier defined by the other
property right (as depicted in fig. 8). Nor is this
relevant. The choice between property rules is
a choice between the equilibrium outcomes rather
than between the frontiers on which the out-
comes lie. Each welfare frontier is not com-
pletely feasible. Economic activity cannot lead
to an arbitrary point of the frontier.

POSTULATE 5. The incorporation of transac-
tion costs required for realistic welfare frontiers
has the side effect of rendering irrelevant all but
one point on the welfare frontier. The choice
between opposing N and R rules is a choice be-
tween two and only two economic states.

Therefore, the choice between N and R rules
is reduced to a choice between Qy and Q. The
welfare frontiers are inconsequential, and the only
choice involves whether group a or § is to be
favored. Moreover, the choice itself is likely
dominated by pre-existing social institutions
constituting the fabric of mutual coercion. In
specific instances these institutions may rigidly
dictate which property rule (and which group)

¥The presumed uniqueness of the competitive equilibrium implies
that only one point on the production possibility frontier (and,
therefore, only one contract curve) is relevant. Thus, a single utility
possibility frontier, not the grand utility possibility frontier, is the
appropriate concept relating to a specific property rule.
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is to be ascendant. Of course, to the extent that
flexibility in property right choice remains, we
can expect each group to exploit its nonecon-
omic opportunities for property right capture.’
Because of these facts, it is rarely possible for
economists to interpret property rule reversals as
economically inefficient. Regardless of the rel-
ative positions of welfare frontiers, the alter-
native economic outcomes will be Pareto non-
comparable as in figure 8. Only in rare cases
where Qy is preferred to QO (or vice versa) by
both a and S can a clear position be taken.

Institutional Choice

By utilizing two different applications of the same
institution, the preceding discussion has dem-
onstrated the dependence of economic effi-
ciency on institutional choice. Were it not for
transaction costs, postulate 1 would apply, and
Pareto optimality would be divorced from the
selection of institution. It should be noted that
the Pareto optimality of competitive equilibria
has not been investigated here (as in the Coase
theorem) but has been taken for granted. Pre-
vious sections have considered the ramifications
of incorporating transaction costs into the de-
termination of Pareto optimality. By making
transaction costs endogenous, the choice be-
tween N and R rules becomes a choice between
two different economic states, both being Pareto
optimal. Production and utility possibility fron-
tiers are irrelevant because they are infeasible.
Each of these property rules is capable of sup-
porting a single Pareto optimum.

It is now appropriate to enrich this analysis
with a consideration of internalizing institutions
other than N and R property rules. Many such
institutions are important, but an exhaustive list-
ing of these would be tedious. Even so, consid-
erable insight can be achieved by inspecting some
of the more noteworthy alternatives. First among
these is the multitude of property rules lying along
the spectrum whose endpoints are defined by N
and R rules.

Other Property Rules

Between the two extremes represented by N and
R rules, there is a large, indeed infinite, number

°As Bromley has observed, it is the incidence of gains rather than
the opportunity to obtain net social gains that motivates institutional
change (1989, p. 240).
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of alternative property rule specifications. These
choices differ with respect to the endowed level
of interdependence that instigators can/must
generate and, simultaneously, the endowed level
of interdependence that receptors must tolerate/
enjoy. Expanding upon Bromley (1989), it could
be said that we are now exploring alternate lin-
ear combinations of rights and dutizs. For ex-
ample, property rules could vest farmers with
(a) the right to grow 100 weeds per acre and the
duty not to exceed this amount, (b) the right to
generate two tons of soil loss per acre per year
and the duty not to lose more soil than this, (¢)
the duty to produce 200 pounds of oranges each
year and the right to output in excess of this
amount, etc. Transfer of these endowments is
allowed and is the basis of market activity. In
the case of the typical marketed commodity,
manufacturers are empowered to produce and
withhold the commodity. Potential consumers
must tolerate this authority unless they purchase
a portion of these rights.

In the case of a positive externality a property
rule can be adopted which forces each instigator
to produce y units of the interdependence. At
the same time such a rule will specify the initial
allocation of these y units (assuming rivalness)
among the interdependence benefactors. The
quantity y can be any positive number, thereby
illustrating the infinite possibilities for alterna-
tive property rules. Clearly, if y is identically
zero, then we have an N rule. As y gets large,
the property right trends towards becoming an
R rule. This indicates an area where the earlier
discussion was not definitive. In the case of a
beneficial interdependence the magnitude of y
needed to erect an R rule is ambiguous. '’

Consideration of property rights which are in-
termediate to N and R rules or which employ
alternative surrogate indices for the true inter-
dependence simply generalizes carlier discus-
sion. Some of the more important conclusions
bear restatement under these more general con-
ditions.

» Each alternative property rule will exact its
own unique magnitude and distribution of trans-
action costs. In each case ensuing transactions
will be vectored by the current information base
regarding known and economically measurable
determinants of the externality interdependence.

* Property rule inertia induced by transaction

"Similarly, in the case of a detrimental externality y would de-
note the amount of the interdependence that instigators are allowed
to produce. Under these conditions y = 0 implies an R rule, and
the size of y necessary to achieve a pure N rule is indeterminate.
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costs will favor the initial distribution. In this
way different property rules imply different dis-
tributions of attainable economic welfare.

* Each distinct property rule will be associ-
ated with a single attainable point in utility space
(postulate 4). In general, many of these points
will be Pareto noncomparable.

Using the same techniques employed to ob-
tain figures 7 and 8, the attainable levels of wel-
fare associated with alternative property rules can
be shown in utility space. The outer limit of these
points depicts the choices inherent to the choice
among alternative property rules (fig. 9). This
locus (possibly discontimuous) might be termed
the Property Rule UPF. When property rules
represent the only institutional variant for ad-
dressing an externality relationship, this frontier
fully depicts the scope and implications of in-
stitutional choice. Every point on this frontier is
attainable in the sense that actual transaction costs
are endogenous.

The welfare frontier depicted in figure 9 must
not be confused with the traditional concepts of
UPF’s or GUPF’s. UPF’s are utility space
mappings of contract curves, and a GUPF is the
outer limit of an infinite number of UPF’s (one
for each point on the PPF). The property rule
UPF in figure 9 is composed of single points
from a particular class of UPF’s incorporating
transaction costs. The Property Rule UPF is not
an outer limit of these UPF’s, but it is the outer
limit of competitive equilibria lying on the
UPF’s. The property rule for a single external-
ity interdependence is variant along the welfare
frontier depicted in figure 9; all other institu-
tions are fixed. Social constraints which might
narrow the feasible set of property rules for this

Us A\
:QN
Uy
Figure 9. Property rule utility possibility
frontier
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interdependence have been disregarded in the
construction of this frontier.

Liability Rules

The welfare frontier originating from the pre-
ceding discussion lays the basis for similar anal-
ysis involving broader dimensions of institu-
tional choice. Certainly, the analysis should be
extended to include liability rules. It has been
demonstrated that liability rules differ dynami-
cally from property rules (Buchanan and Faith,
Frech). The static nature of the economic tools
being employed here prevents immediate atten-
tion to these dynamic elements. There appears
to be little opportunity to usefully depict the ef-
fects of today’s institutions on tomorrow’s wel-
fare frontiers except by adding a time dimension
to the welfare frontiers, and this extension is not
pursued here.

Liability rules also differ from property rules
in terms of transaction costs and the degree of
afforded protection. Liability rules offer less
protection to endowed individuals than do prop-
erty rules. Therefore, the liability rule possesses
less market value. Transaction costs are distrib-
uted quite differently when comparing liability
rules to property rules (Bromley 1978), and, since
the ex post determination of value in the case of
liability rules requires an expensive judicial sys-
tem, a large portion of transaction costs are borne
by third parties. Like property rules, alternative
surrogates are available and liability rules are
continuously assignable, and, therefore, a Lia-
bility Rule UPF similar to that in figure 9 is
presumably applicable.

Government Externality Policy

The final major category of externality-address-
ing institutions to be separately considered here
pertains to various forms of government policy.
Types of government policy traditionally dis-
cussed by economists include quantity-guided
controls such as prohibition, standards, and reg-
ulation in general, as well as price-guided con-
trols such as taxes, charges, subsidies, cost-
sharing, and various other economic incentives.
Perhaps the only characteristic serving to unify
this class of institutions is that they are all modes
of nonmarket activity. However, economic in-
centives are usually characterized as decentral-
ized while regulation is quite centralized
(Schultze), and a great deal of literature is de-
voted to contrasting these two subgroups.
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Like the variety of property institutions which
address externality interrelationships, the pur-
pose of these alternative forms of nonmarket ac-
tivity is to assist in establishing social and eco-
nomic structure. The use of surrogate measures
is also relevant. Market and nonmarket institu-
tions are quite similar in that neither avoids
transaction costs and in that reversal is a rele-
vant approach for contrasting polar images of
the same institution. For example, in the case
of beneficial externality, a regulation can con-
ceivably state that a producer of the externality
need not produce the interdependence at any level
or, alternatively, that a producer must produce
y units of the interdependence. Because these
are regulations, trade in these units between in-
stigators and receptors is not possible in either
case. If the externality takes on aspects of a rival
good in that its use is consumptive, then the reg-
ulation might also state a distribution of these y
units among recipients.

In this way, transaction costs pertaining to the
direct relationships between instigators and re-
ceptors are greatly lessened. Instead, transaction
costs are incurred via the relationships between
instigators and government, on the one hand,
and between government and receptors on the
other. As with market exchange processes,
transaction costs can be quite substantial, and
polar regulations or polar incentives will differ
greatly in the magnitude and distribution of
transaction costs. Because of the existence of
transaction costs, perfect enforcement of regu-
lations is not attractive, and, depending on the
magnitude of administrative transaction costs,
resulting economic activity will stray from pro-
mulgated regulations. Still, as is the case with
property rules, resulting economic activity will
bear some resemblance to established regula-
tions and will be sensitive to regulatory choice.

It must therefore be clear that alternative forms
of government policy or alternative specifica-
tions of the same policy will relate to different
levels of attainable welfare. Technology is un-
affected by available policies in this static set-
ting; but, once a policy is chosen, transaction
costs influence the outcomes which result in at-
tained welfare. Again, if the concept of eco-
nomic efficiency truly relates to attainable levels
of welfare, then the concept cannot be indepen-
dent of policy alternatives. Different policy ac-
tions induce different levels and distributions of
transaction costs, and it is not accurate to say
that one particular policy is economically effi-
cient without accounting for these differences.

It comes as no surprise at this point that each
nonmarket (policy) alternative is to be associ-
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ated with a single economic outcome in terms
of production, consumption, and utility levels.
This outcome is selected by the whole of indi-
vidual and collective action from transaction-cost-
endogeneous welfare frontiers. Moreover, the
results of many of these policies will not be Par-
eto comparable, and the locus of outermost pro-
duction or utility levels can be used as an effi-
ciency frontier for nonmarket action.

Institutional Welfare Frontiers

Because Pareto optimality cannot be divorced
from institutional alternatives for a given exter-
nality, any welfare frontier depicting the range
of efficient economic states must consider a va-
riety of institutions. Institutional alternatives are
endogenous to the construction of true welfare
frontiers. It is evident at this point that the re-
vised construction of welfare frontiers, eluci-
dated earlier in the context of variable property
rules, can be readily expanded to incroporate a
much broader range of institutions.
Implementation of different property rules, li-
ability rules, regulation, incentives, customs and
behavioral standards, and other nonmarket de-
vices are construed as separate institutions with
distinct economic consequences. The inherent
transaction costs of each specification of each
institution will produce an institutionally spe-
cific production possibility frontier and utility
possibility frontier, but individual action within
the system of constraints and incentives will
succeed in isolating a single point on each of
these frontiers. Other points on these frontiers
are not feasible (in the sense that they will not
be chosen) and, therefore, are not entertainable
as efficient. Various economic states then cor-
respond to various institutions. Where these states
are Pareto comparable, specific choices can be
identified as inefficient. Minimally, there are
property rule, liability rule, and nonmarket UPFs
applicable for each externality. Superimposing
these welfare frontiers and forming the outer limit
to eliminate all inefficient alternatives will re-
duce the institutional choice set to a Pareto non-
comparable group. This group is representable
by a curve or surface in utility space which shall
be called the Institutional UPF (IUPF) (not il-
lustrated). The modifier “grand” is unnecessary
here, but the frontier is, indeed, grand in the
sense that it embodies the full spectrum of in-
ternalizing actions available for a given inter-
dependence. All forms of ownership, protec-
tion, nonmarket policy, and, in general, all
aspects of mutual coercion are endogenous to
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the /JUPF. Grand utility possibility frontiers of
earlier literature only incorporated resource and
technological constraints. The IUPF also ac-
counts for the range of humanly imposed con-
straints available to order human interaction.
An institutional PPF can also be illustrated in
output space; each point on this efficiency locus
corresponds directly with a point on the IUPF
and a particular institutional specification. How-
ever, the IUPF is generally a more fundamental
and interesting concept because it highlights re-
sultant utility levels. While variable institution
welfare frontiers definitely connote abstract
concepts, they are no more abstract than tradi-
tional welfare diagrammatics and are far more
useful as a paradigm for institutional choice.

Implications for Portraying Institutional
Choice

Within the framework provided by variable in-
stitution welfare frontiers, shifts in property as-
signments and nonmarket policies are best de-
picted as movements within the region bounded
by the JUPF. This pertains to the choice of new
or different institutions as well as incremental
changes in a certain type of institution. Pareto-
relevant externalities are properly characterized
as interdependencies currently being addressed
by market/nonmarket structures associated with
economic states that are strictly interior to the
IUPF. Pareto-irrelevant externalities are those
relationships being accommodated by institu-
tions which place the economy on the IUPF.

One approach to “remedying” an externality
is judged to be better than another on the basis
of the Pareto criterion, and, in this way, the /[UPF
leads to an institutionally unbiased comparison
of alternative choices. The potential usefulness
of variable institution welfare frontiers as a the-
oretical concept stems from this unbiasedness.
In practice, it is unacceptable to define exter-
nality as an “interdependence without a mar-
ket.” An externality is merely an interdepen-
dence. If an externality is Pareto-relevant (we
are not on the /UPF), then some sort of policy
is needed, but that policy is not necessarily a
market.

Most important, these frontiers are not ideal-
istic in that an unachievable norm for efficiency
is maintained. Variable transaction costs and the
effects of these transaction costs are endoge-
nous. Social action for externality amelioration
is therefore justified if current institutions do not
place the economy on the /UPF or if current
institutions do place the economy on this fron-
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tier but with undesirable distributional conse-
quences.

One purpose of this theory is to give explicit
recognition to the fact that externalities do not
emerge into institutional voids but are always
being addressed by some, perhaps very subtle,
coercive structure. In this sense externality cor-
rection, resolution, and internalization are all
vague terms unless they refer to institutions
which, if adopted, would move society to the
IUPF. Because a proper analysis incorporating
transaction costs has never been performed to
investigate the global efficiency of a prospective
institution, the applicability of such terms is
highly questionable in all but conceptual work.
Moreover, the empirical difficulties to be en-
countered in such a rich analysis imply that the
chances of ever satisfying this requirement are
quite remote.

Finally, it is impossible to appeal to economic
efficiency (in the Paretian sense) as a norm to
guide institutional choice. Taking the IUPF and
dimensioning it into hyperspace to accommo-
date a utility axis for every individual has the
effect of grossly multiplying the number of Par-
eto noncomparable (and therefore efficient) in-
stitutions. The economic analysis of social op-
tions intended to accommodate a given externality
interdependence will rarely be able to consider
a wide range of alternatives. Agenda formation
within decision-making and research processes
almost certainly excludes many institutional al-
ternatives because of the limited scope of these
processes and our limited abilities to understand
and characterize many alternatives. Institutional
bias may always be present because selection is
from a subset of the actually available institu-
tions.

[Received February 1990; final revision
received September 1990.]
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