
260 Human Ecology Review, Vol. 11, No. 3, 2004
© Society for Human Ecology

Abstract

This paper proposes a simple heuristic model of envi-
ronmental regulation choice, incorporating both market fail-
ure and government failure. It relates the comparative costs
of alternative forms of environmental regulation to measure-
ment difficulty and matches appropriate regulatory responses
in a discriminating way. The model is then applied to the con-
crete problems of transboundary environmental pollution en-
countered by the United States and Mexico. The implications
for business, public policy, and research are developed.

Keywords: transaction costs, environment, regulation,
border

Introduction

Considerable controversy exists with respect to the ex-
tent to which market-based or command-and-control mecha-
nisms should be used to regulate economic activity that pro-
duces environmental pollution. The problem becomes more
delicate along international borders where governments vary
significantly with respect to their ability to regulate econom-
ic activity associated with transboundary pollution.2 As coun-
tries attempt to legislate appropriate rules to control business
behavior with undesirable consequences for the environment,
critics claim that they are erecting new forms of non-tariff
barriers (Economist 1992). In addition, although the evidence
is mixed, differing environmental standards have been argued
to effectively eliminate from competition products from
countries with stricter standards and thus create “pollution
havens” (Whalley 1991; Cole 2000; Xing and Kolstad 2002;
Eskeland and Harrison 2003; Rivera 2003).

In the past, nations have been able to pursue different 
environmental policies without regard to the actions of their
neighbors. However, as closer commercial ties emerge
among the nations of the European Union and the North

American Free Trade Area, the question of the incompatibil-
ity of environmental laws becomes more apparent. The issue
is even greater when two countries that share a common bor-
der are at different stages of development. One obvious solu-
tion is to negotiate a common transboundary environmental
policy. But the realignment of environmental laws often
means that less powerful nations follow the standards of their
more powerful neighbors even though they may not be ap-
propriate for their particular circumstances (Sánchez 1991a).
Poor nations complain that rich nations are in a position to
dedicate resources to high-tech solutions for environmental
protection, while they need to focus on low-tech solutions ap-
propriate for their economic circumstances (Ramírez Grana-
dos 1992). A common regulatory design can create political
opposition within the less powerful nation as it is viewed as
a significant cession of sovereignty (Goldsmith and Yoo 1999;
Solis 1993). As a result, only token attempts are made to en-
force and comply with regulations that are seen as undesirable
imitations of standards developed in other countries.

In this paper, I argue that these conflicts of sovereignty
and of laws can be minimized by reducing reliance on solu-
tions based on a common environmental regulatory policy
and allowing each jurisdiction to develop an appropriate legal
response that matches the nature of the transaction created 
by the particular pollution problem (Ackerman and Hassler
1981) and the relative capabilities of its own regulatory ap-
paratus. The transaction-cost perspective asks us to minimize
the transaction costs involved by matching the appropriate
regulatory approach to the particular kind of transboundary
pollution problem in question.

Three kinds of regulatory responses are commonly used:
market-based regulation, command-and-control regulation,
and mixed responses. As part of a common environmental
policy along an international border, the command-and-con-
trol type of response is criticized as involving a reduction of
national sovereignty. However, by distinguishing these three
kinds of responses and applying them to those areas where
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allocation of resources.” Stigler’s own work, followed by that
of Peltzman (1976) dealt with the first of those questions re-
garding who will receive the benefits and burdens of regula-
tion. Others have examined the impact of regulation on the al-
location of resources (Carman and Harris 1986) as well as the
procedures for evaluating the impact of regulation on re-
source allocation (Williamson 1981). This paper is primarily
concerned with the second of the tasks of a theory of regula-
tion: namely, that of determining what form environmental
regulation will take or, in the words of James Q. Wilson
(1985, 357), “explain[ing] why one alternative rather than an-
other is chosen.”

In very general terms, there are two basic kinds of costs
that exist in an economic system: production and transaction
costs. Production costs include any of a number of costs in-
volved in the production of goods and services. Such costs
often include social costs, which, like pollution, are borne by
society, rather than the individual producer. When the emis-
sion of pollutants exceeds the absorptive capacity of the en-
vironment, then policy makers must consider both the dam-
age created by these excess emissions and the costs associat-
ed with pollution control. When control is high, emissions are
low and the damage caused (e.g. health problems or loss of
livelihood) is relatively minor. As control decreases, emis-
sions increase and so does the marginal damage created by
each additional unit of emissions. As a result, control costs
are low when large amounts of emissions are permitted and
increase sharply as emissions are reduced (Tietenberg 2000;
Palmer, Oates, and Portney 1995). Along the U.S.-Mexico
border, the lack of control has resulted in high levels of pol-
lution with such consequences as unusually high levels of
birth defects, miscarriages, cancers, and other health prob-
lems (Varady, Lankao, and Hankins 2001). Maquiladoras (as-
sembly plants) for auto parts in Reynosa and Matamoros,
which comply with environmental regulation, have incurred
significant control costs (Vazquez and Cueva 2002). 

Transaction costs are all the costs associated with eco-
nomic transactions. Ronald Coase (1988, 114) described
these costs in his famous essay, “The Problem of Social
Cost.” He writes:

In order to carry out a market transaction, it is nec-
essary to discover who it is that one wishes to deal
with, to inform people that one wishes to deal and
on what terms, to conduct negotiations leading up
to a bargain, to draw up the contract, to undertake
the inspection needed to make sure that the terms of
the contract are being observed, and so on.

The selection of economic institutions or governance
structures to order such transactions largely depends upon
their capacity to economize on transaction costs (Williamson

they are most appropriate, concerns about sovereignty asso-
ciated with the command-and-control response can be re-
duced to a minimum, while promoting free trade and envi-
ronmental responsibility on both sides of the border.

In earlier work, Bucholtz (1991) similarly identified
three basic approaches to trans-boundary environmental reg-
ulation. Using Coase’s logic, she argued that the appropriate
regulatory solution depends on the context. Unfortunately,
she did not follow Coase’s logic rigorously enough to be able
to specify under what conditions a certain regulatory ap-
proach would be appropriate. By looking at a wide variety of
transboundary pollution problems, we can match different
regulatory approaches to specific kinds of pollution problems.

This paper will develop a comparative institutional ap-
proach to environmental regulation in the following manner.
The first section builds a theoretical framework for looking at
the comparative efficacy of command-and-control or market-
based regulation from the perspective of transaction-cost eco-
nomics. In the second section, the theoretical framework is
applied to problems of environmental degradation in a trans-
boundary context. Specifically, the model is applied to the
case of environmental regulation along the U.S.-Mexico bor-
der. In the third section, I develop some of the implications of
this model for firm-level behavior along the border. Finally, a
concluding section discusses some of the implications of this
framework for policy and future research.

Theoretical Framework

The debate concerning the proper mix of market and
government in a free society continues unabated (Wolf 1988;
Freeman 1989). Increasingly, governments are experimenting
with private incentives to regulate business and social activi-
ty. An often disappointing experience with public organiza-
tions and their regulation of economic activity has resulted in
a desire to look for ways to make regulatory mechanisms
more flexible and develop market-based solutions (Bardach
and Kagan 1982b). In some countries such as Mexico, this
search has led to the privatization of some regulatory en-
forcement activities and even such “public” goods as high-
ways. In other countries, such as Great Britain (Vogel 1986)
and Japan (Chinloy 1989), governments regulate economic
activity more effectively. The proper mix of market-based
and command-and-control solutions must take a comparative
institutional approach, which incorporates the strengths and
weaknesses of these regulatory approaches in different juris-
dictions.

George Stigler (1971, 3) once suggested that “[t]he cen-
tral tasks of the theory of economic regulation are to explain
who will receive the benefits or burdens of regulation, what
form regulation will take, and the effects of regulation on the
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1996). This transaction-cost reasoning has been extended to
such areas as cable television regulation by construing the re-
lationship between the regulated cable company and regula-
tor as a “highly incomplete form of long-term contracting”
(Williamson 1985, 347). Although environmental regulation
has not generally been viewed through the lens of transaction
costs, the logic is quite similar. An important exception is
work by Delmas and Marcus (2003), which examines these
questions from the perspective of the firm. One crucial point
not covered by cable television regulation that must be in-
cluded in any consideration of the comparative advantages of
different institutional forms of environmental regulation are
the production costs, including social costs, involved in a par-
ticular problem. 

Both Williamson and Coase have shown how the exis-
tence of transaction costs results in the alternative institutions
of markets and firms through which economic transactions
take place. A similar argument has been made for the choice
between the market and governmental regulation. According
to Coase (1988, 117):

The government is, in a sense, a super-firm (but of
a very special kind) since it is able to influence the
use of factors of production by administrative deci-
sion.... [However], the government is able, if it
wishes, to avoid the market altogether, which a firm
can never do....It is clear that the government has
power which might enable it to get some things
done at a lower cost than could a private organiza-
tion (or at any rate one without special governmen-
tal powers). But the governmental administrative
machine is not itself costless.

Governmental regulation is only justified when the “transac-
tion costs of state activity are lower than the private transac-
tion costs by an amount at least as great as the benefits of the
transaction” (Layard and Walters 1978, 192). 

Similarly, there exists a choice between command-and-
control and market-based regulation based on transaction-
cost differences. Command-and-control regulation involves
significant transaction costs. Problems are associated with
both gathering information to set detailed standards as well as
with enforcing such standards (Breyer 1982). The costs asso-
ciated with transactions involving the use of the judicial ap-
paratus such as the expense of educating the court and its 
officers to a theoretically handcrafted case by specialists
(lawyers) are significant (Leff 1970, 8). Measurement is es-
pecially relevant in a consideration of regulatory transactions
because such measurement problems contribute greatly to
transaction costs (Williamson 1996). 

Measurement difficulty has been discussed in terms of
both economic transactions generally (Milgrom and Roberts

1992) and, more specifically, in terms of work organization
(Alchian and Demsetz 1972). In the context of environmental
externalities, measurement of the contribution of industrial
activity to pollution, for example, can be very difficult. Mea-
surement difficulties arise both in terms of the sources and
the consequences of pollution. For sources, measurement is
made difficult by the type of pollution and the number of
sources. Pollution may come in small increments from a large
number of sources. Moreover, there are times when a facto-
ry’s output is, in and of itself, not noxious; however, in com-
bination with the by-products of other production processes,
it can be toxic. In contrast, there are many cases, such as the
spilling of waste material from the property of one company
to that of another, which are quite measurable and legal re-
sponsibility can be established. 

In terms of consequences, measurement depends upon the
type of effect and the number of victims and other affected en-
tities. If there is only one source and one victim, a Coasian
bargain might be reached. But where there is one source and
millions of victims, each of whom suffers to a different degree
(e.g. those affected by toxic pollution that spreads to a differ-
ent degree over space and has differential effects on sensitive
vs. non sensitive populations), transaction costs are excessive-
ly high. As the measurement of the sources and consequences
of an externality being regulated becomes more difficult, so
the problem of its regulation becomes more complex — hence,
this paper speaks of measurement difficulty as a crucial di-
mension underlying the choice between market-based, com-
mand-and-control, or mixed modes of regulation.

In order to see the relation between market-based and
command-and-control regulation from a transaction-cost
viewpoint, we shall develop a simple heuristic model. The
basic decision faced by the state is how best to regulate eco-
nomic transactions that at times produce social costs. It has
two basic options: a market-based solution based on the op-
eration of market incentives or a command-and-control ap-
proach using power (Lotspeich 1995). Command-and-control
regulation establishes emission standards, often reducing the
discretion of decision-makers by requiring specific end-of-
pipe or environmental technologies. Market-based approach-
es typically include transferable emission permits, emission
charges (taxes), or private liability schemes. These approach-
es shape the decision environment, but managers are free to
develop appropriate responses within those constraints. Such
systems tend to foster greater environmental innovation on
the part of firms (Sharfman, Mea, and Ellington 2000). Mar-
ket-based regulation also enables greater discrimination of
the control costs borne by the polluter and the costs of dam-
age borne by the victims than does command-and-control
regulation. A third option, based on a mixture of these two
basic options may also be possible. For example, emission
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standards can be combined with emission charges (Lotspeich
1995). We will look at the comparative advantages of both
command-and-control and market-based regulation when
faced with increasing conditions of measurement difficulty,
where µ is the level of difficulty of a given measurement. 

This framework treats both market failure and govern-
ment failure in a unified way (Daneke 2001). Let us begin by
assuming only market failure, without taking into account bu-
reaucratic failure of government agencies, which we will take
up in a second step. An externality occurs when total social
costs (TCs) of production are not accounted for entirely in the
total private cost of production (TCp). Let us define E as the
environmental externality or damage to society of a given
productive activity. Expressing E as a function of measure-
ment difficulty (µ, E will be negative throughout. Thus at a
given level of measurement difficulty, we can say that E =
TCp(µ)-TCs(µ), which is the difference between total private
and total social costs for a given level of measurement diffi-
culty. According to Coase (1988), private and social costs are
equal in the absence of transaction costs because it is always
possible to attribute social costs to a specific source and vic-
tim. Thus in Figure 1, we see that the curve labeled E begins
at the origin because the damage to society is equal to zero
where transaction costs due to measurement difficulty are
also zero. For all µ greater than zero, we would expect by de-
finition that TCs(µ) > TCp(µ). 

Furthermore, we assume that the rate at which social
costs increase as a function of measurement difficulty ex-
ceeds the rate at which private costs increase as a function of
measurement difficulty, TCs’(µ) > TCp’(µ) evaluated at all µ.
As the measurement of and attribution of specific forms of
pollution becomes more difficult, the costs associated with
cleanup also increase. As measurement difficulty increases, it
becomes more and more difficult to assign responsibility be-
cause of the difficulty of identifying the sources of pollution,
the affected parties, and/or measuring damage. Measurement
difficulty is itself a function of the nature of the activity being
regulated. In the case of environmental pollution, those types
that are more difficult to measure are also, by definition,
more difficult to regulate. Hence E slopes downward at an in-
creasing rate since private production costs remain constant
regardless of the difficulty of measurement of externalities.

Let us now include bureaucratic failure in the model by
representing the governance costs associated with the com-
mand-and-control approach of government bureaucracy
GB(µ) as a function of measurement difficulty and the gover-
nance costs of market-based approaches GM(µ), also as a
function of measurement difficulty. Under conditions where
measurement is possible, we take it that the governance costs
of the command-and-control approach are greater than the
costs of market-based approaches GB(0) > GM(0). In terms of

environmental degradation where µ=0, the sources of certain
forms of pollution are easily identifiable, sometimes referred
to as “point” sources, and can be separated from other
sources. 

In the case of point sources, polluting substances enter
the air or a body of water at a discernible point; with non-
point sources, the entrance of pollutants into the air and water
systems is more diffuse and cannot be as easily identified.
Smoke from a chimney is a point source, while runoff from a
field is a non-point source. Other things being equal (number
of victims), measurement difficulty is considerably greater
for non-point sources than for point sources. Measurement
difficulty increases with respect to the transfer of pollution to
another party where the source of pollution is no longer iden-
tifiable. In addition, for pollution that disperses widely into
air or water once it is released, whether from a point or a non-
point source, one must rely on the cooperation of numerous
parties for cleanup. Such cooperation involves negotiation
costs, which also increase under such circumstances. The fact
that the source can often be identified only means that mar-
ket-based solutions are feasible, but not without substantial
governmental support.

At µ=0, command-and-control regulation is more costly
than market-based mechanisms because the governmental
control systems depend entirely on the bureaucratic apparatus
of the state. Although market-based mechanisms also depend
partially on the bureaucratic apparatus of the state in order to
impose charges or create markets (Daneke 2001), their re-
liance on market incentives helps to reduce their cost relative
to ordinary command-and-control regulation. 

Despite the initially greater costs associated with com-
mand and control at low levels of measurement difficulty, the
rate of increase in the costs of bureaucracy are lower than the
rate of increase in the costs of market-based mechanisms as
measurement difficulty increases, so GM’((µ) > GB’((µ), for
all µ>0. This relation holds because command-and-control
regulation involves the use of the government’s unique access
to force in order to ensure compliance, which can reduce
costs considerably (Coase 1988). In addition, market-based
mechanisms have a comparative disability in regulating non-
separable externalities because the costs of negotiation and
enforcement of voluntary agreements increase as the identifi-
cation of the sources, types, and victims of pollution become
more difficult. 

In the area of environmental pollution, measurement dif-
ficulty is closely related to the indefiniteness of property
rights. Indeed, it is the lack of well-defined property rights
that often forecloses common-law actions such as nuisance
suits, which are based on private economic incentives. Arrow
(1970, 17) mentions both information costs and exclusion
costs as important sources of transaction costs. With respect
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to environmental contamination, Demsetz explains (1967,
348-9): “The familiar smoke example is one in which negoti-
ation costs may be too high (because of the large number of
internalizing parties) to make it worthwhile to internalize all
the effects of smoke.” It is precisely the difficulty of exclu-
sion that causes negotiation costs to increase and makes
smoke and many other forms of pollution difficult to deal
with in terms of market solutions.

As suggested earlier, we must look at the total costs as-
sociated with market-based approaches or command-and-
control regulation in order to decide which form of regulation
is better. Thus we take ∆G as the difference between the gov-
ernance costs associated with the command-and-control
mechanisms based on governmental fiat and those approach-
es based on market incentives, ∆G = GB(µ)-GM(µ). The com-
parative social and governance costs are indicated in Figure
1. The line ∆G+E is the sum of these costs.

As we look at Figure 1, it is evident that the market-
based approaches are the best solution until µ = a is reached,
where high measurement difficulty makes the externality
greater, increases negotiation costs, and thus increases the
need for the bureaucratic control systems of the government
to implement solutions. For all µ > b, there is no advantage to
using the market-based solutions. 

What happens between µ = a and µ = b? At µ = a, the
damage to society or the difference between the social and
private costs just equals the difference in the disabilities of
the command-and-control regulation and the market-based
approaches. In addition, the ability of private incentives to
deal with the problem at hand has declined considerably in

comparison with the disabilities of the more intensive use of
bureaucracy in command-and-control regulation. Mixed or
hybrid solutions might be appropriate because the gover-
nance costs of the market-based approaches have increased
considerably. Solutions might include combining emission
standards with emission charges. Mixed solutions would be
useful until µ = b where the governance costs of using private
solutions are now equal to the governance costs of command-
and-control mechanisms.

Using this framework, we can compare the effectiveness
of two different governments. Countries and even states vary
widely in terms of their abilities to develop, implement, and
enforce environmental policies (Lotspeich 1995; Feiock and
Stream 2001). In Figure 2, Government 1 is more efficient
than Government 2 in its regulatory effectiveness. This com-
parative efficiency is indicated on the vertical axis by GB2

(0)
> GB1

(0). Interestingly, the consequence is that the more effi-
cient government may more appropriately use mixed and
command-and-control regulatory measures over a broader
range of measurement difficulty (µ > a) than the less efficient
government (µ > c). The ability to rely on command-and-con-
trol mechanisms thus varies according to the government’s
relative efficiency. Weak administrative capacity is a particu-
larly significant problem in the area of environmental policy
performance in developing countries generally and in Mexi-
co specifically (Mumme, Bath, and Assetto 1988). Although
some scholars have called for a common border environmen-
tal policy (Drumbl 2002), this analysis would support the cur-
rent NAFTA approach, which emphasizes “the effective en-
forcement of national regulations” (Rugman, Kirton, and
Soloway 1999, 83), rather than regulatory harmonization as
sought in the European Union. Regulatory harmonization can
only occur with a corresponding convergence in administra-
tive capacity. The reality of differential administrative capac-
ities for the U.S. and Mexican government calls for a signif-
icant degree of decision-making autonomy in which each
sovereign nation may implement the combination of market-
based and command and control regulation best adapted to its
capabilities and needs. Certainly cooperation is called for, but
regulatory harmonization will only be possible when conver-
gence in administrative efficiency has occurred.

Transboundary Environmental Pollution and
Regulation Along the U.S.-Mexico Border

In order to look at problems of transboundary pollution,
let us examine more concretely the situation facing Mexico
and the United States. In a study of environmental degrada-
tion along the U.S.-Mexican border, Sánchez (1991b) men-
tions the following problems: toxic wastes either exported to
Mexico from the United States or generated in Mexico by
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Figure 1. Comparative governance and social costs.
E: environmental externality
GB: governance costs associated with the command-and-control 

approach of government bureaucracy
∆G: difference between the governance costs associated with the 

command-and-conttrol mechanisms based on governmental fiat
and those approaches based on market incentives

µ: measurement difficulty

∆G

∆G + E
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foreign-owned maquiladoras, agricultural toxic wastes, prob-
lems in solid waste management, the discharge of domestic,
industrial, and agricultural waste water into bodies of water,
polluting emissions released into the air, degradation of nat-
ural resources and ecosystemic alterations. In addition to
these specific problems, which affect the two countries, there
are also more global problems of pollution originating in one
country, which affect the other such as depletion of the ozone
layer and global warming due to the greenhouse effect (Buch-
holz 1993).

Let us begin our examination of the different kinds of
transboundary pollution with solid waste and toxic waste.
Here is an area where measurement difficulty is relatively
low due to the clear-cut nature of the property rights (Hamil-
ton 1993). Waste, whether toxic or solid, has an owner. It can
often be contained and transported. Moreover, much waste
has a potential use as an input to someone else’s production
process and can sometimes be sold. The main transaction
costs are related to the information costs of discovering a po-
tential purchaser for waste. In a situation of low measurement

difficulty, one would recommend market-based solutions
with government support of such markets. 

A number of market-based solutions seem to be opera-
tive currently. Interestingly, the U.S. Environmental Protec-
tion Agency (EPA) has supported the development of markets
for waste by investing in a computer exchange that files in-
formation on potential buyers and sellers of waste (Buchholz
1993). In the United States, the Superfund attaches liability
to the parties producing hazardous wastes, requiring them to
either remove such waste or remedy the situation in order to
internalize social costs. It also taxes current production of
some chemicals in order to finance cleanup of abandoned
sites. Finally, Title III of the Superfund Amendments and
Reauthorization Act of 1989 creates a public database called
the Toxic Release Inventory (TRI), which contains informa-
tion on toxic substances released by companies. In each case,
there is an effort to reinforce market-based incentive mecha-
nisms. 

Mexican law prohibits the importation of toxic waste,
the purpose of which is only to deposit it within Mexican ter-
ritory and requires maquiladoras to return hazardous waste to
the country of origin (Diario Oficial 1988, 50).  During the
Zedillo administration (1994-2000), authorities applied life-
cycle analysis to hazardous waste and reformed the 1988 law
so as to emphasize reuse and recycling, imposing liability on
the generators of hazardous waste. Unfortunately, informa-
tion requirements regarding hazardous wastes are unevenly
enforced and such information is not available to the public
(Varady, Lankao, and Hawkins 2001). Now Mexico is inau-
gurating obligatory right-to-know regulation with its own
version of the TRI called the “Registry of Pollutant Emis-
sions and Transfer” (“Registro de Emisiones y Transferencia
de Contaminantes”) or RETC. Right-to-know legislation fits
the framework well because it provides diverse stakeholders
with information about toxic wastes produced by firms so
that they may make decisions on the basis of such informa-
tion. This kind of legislation overcomes information barriers
in order to take advantage of market forces and thus affect
firm behavior (Lyndon 1989). 

With respect to waste management in the US-Mexico
border context, the 1986 amendments to the U.S.-Mexico
Agreement for Environmental Protection and Improvement
of the Border Zone control the movement of hazardous sub-
stances across the border (Herrera Toledano 1992). This
agreement includes the return of toxic wastes generated by
maquiladoras in Mexico to their country of origin — usually
the United States. Unfortunately, it appears that only a mini-
mal amount of waste has returned to the United States due to
the Mexican government’s inability to enforce the agreement
(Sánchez 1991a; Varady, Lankao, and Hankins 2002). If mea-
surement difficulty is relatively low, the largely public en-

Figure 2. Comparative statics comparing governance costs for two 
nations.
E: environmental externality
GB1

: governance costs associated with the command-and-control 
approach of government bureaucracy for government 1

GB2
: governance costs associated with the command-and-control 

approach of government bureaucracy for government 2
∆G1: difference between the governance costs associated with the 

command-and-control mechanisms based on governmental fiat 
and those approaches based on market incentives for government 1

∆G1: difference between the governance costs associated with the 
command-and-control mechanisms based on governmental fiat 
and those approaches based on market incentives for government 2

µ: measurement difficulty



266 Human Ecology Review, Vol. 11, No. 3, 2004

forcement solution based on command-and-control regula-
tion and subject to high enforcement costs would suffer a
comparative disadvantage with respect to market-based solu-
tions (Mumme, Bath, and Assetto 1988). Given these condi-
tions, it would be wise for Mexican authorities to attach Su-
perfund-type liability to maquiladoras with enforcement
based on private individuals or groups as contemplated under
current law (Diario Oficial 1988). The offending company
should be obligated to pay such groups a reward or commis-
sion for the identification of illegal hazardous waste sites in
order to internalize enforcement costs. In addition, the Com-
mission on Environmental Cooperation (CEC), set up by the
NAFTA side agreement on the environment, is using the
right-to-know programs of the U.S., Canada, and Mexico to
develop and disseminate information on toxic wastes at a
North American level (Ferretti 2003). By using the market-
based incentives inherent in these different mechanisms, the
Mexican government could economize on transaction costs
associated with its own bureaucratic administrative system.

With water and air pollution, the transaction costs asso-
ciated with regulation increase significantly because of the
higher level of measurement difficulty. Two types of air and
water pollution can be identified: point and non-point sources
(Buchholz 1993). In the case of point sources, the govern-
ment can use market-based solutions by imposing a tax on
the source of pollution (Breyer 1982) or by implementing a
system of tradable pollution discharge permits (Tietenberg
1980). Such efforts are appropriate for both water and air pol-
lution due to point sources, which represent low levels of
measurement difficulty. Unfortunately, in Mexico and to a
lesser extent the United States, the usual response to point
source of pollution has been an orientation toward command-
and-control types of regulation (See, for example, the Mexi-
can law in the Diario Oficial (1988)).

With respect to the transboundary air and water pollution
problem, there are several aspects to be considered. For cases
of non-point sources of air and water pollution along the bor-
der, joint administrative mechanisms may be essential. In San
Diego, for example, ozone flows south toward Mexico, while
dust and ash from Tijuana flow north. San Diegans also com-
plain of sewage from industrial and domestic sources as well
as from storm sewers, which has contaminated the beaches of
south San Diego County (Sánchez 1991a). An International
Water and Border Commission was created to oversee the
joint construction of sewage treatment plants. However, con-
siderable dissatisfaction exists on the Mexican side as U.S.
interests essentially imposed solutions on Mexico that were
neither economically nor technologically optimal. These
joint measures were viewed as an indication of a lack of con-
fidence in the ability of Mexican engineers to operate effec-
tively a water treatment plant on their own (Sánchez 1991a).

Bilateral institutions like the CEC, which was established to
develop cooperative solutions to these border pollution prob-
lems, have been received more positively because of their re-
liance on the local administrative and judicial apparatus of
the different jurisdictions. However, because of this reliance
on local mechanisms, some commentators are concerned that
the CEC may lack power to improve environmental condi-
tions (Dunn 2002).

Rather than seeking a common environmental policy,
these institutions should take into account differences in gov-
ernmental effectiveness and allow each country to choose the
appropriate mix of regulatory mechanisms according to the
administrative effectiveness of each government. In the Unit-
ed States, command-and-control regulation for non-point
source pollution may be feasible, while in Mexico the multi-
plicity of businesses, both large and small, contributing to
non-point-source pollution makes enforcement by over-
whelmed and sometimes ineffective governmental agencies
impossible. Again, given the lesser administrative capacity of
the Mexican environmental institutions, it makes sense to pri-
vatize enforcement in Mexico by providing incentives to pri-
vate actors to pursue polluters through legal means. 

Finally, there are global problems of pollution that affect
both the United States and Mexico such as ozone depletion
and global warming. Measurement of the sources and conse-
quences of these types of pollution is extremely difficult be-
cause they arise from a very large number of individual prod-
ucts and users. To the extent that measurement may be feasi-
ble, tradable emission permits and taxes could be used as in
the case of other types of air pollution. Ozone depletion, for
example, can be attributed to the use of chlorofluorocarbons
in air conditioners, refrigerators, solvents, aerosols, and insu-
lation (Buchholz 1993). However, to the extent measurement
is not feasible, negotiation costs would be extremely prohib-
itive among parties that use such products. Consequently, in-
ternational environmental regulation is appropriate under
these circumstances. Such was the case in the approval of the
Kyoto Protocol, which called for developed nations to limit
their greenhouse gas emissions, relative to levels emitted in
1990. Some greenhouse gases are from point sources and
would be amenable to market-based solutions. However,
other non-point sources would entail a high degree of mea-
surement difficulty and there would be a need for greater
governmental intervention with command-and-control types
of regulation. In any kind of agreement, it would be necessary
to support autonomous decision making by each country,
which respects national sovereignty and differential adminis-
trative capacities, rather than a common solution in the de-
sign of regulations and enforcement.

Table 1 summarizes this discussion of efficient environ-
mental regulation in the context of the U.S.-Mexico border. 
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Implications for Multinational Firm Behavior
Along the U.S.-Mexico Border

Appropriate environmental regulation is vital because
firm environmental behavior is largely a response to govern-
mental regulation (Henriques and Sadorsky 1996). Evidence
from U.S. firms in the border region and in Latin America
confirms this result. In a study of U.S. maquiladoras located
in Mexico, researchers found that the principal motivation for
these firms to invest in environmentally clean technologies
was to comply with regulation (Vasquez and Cueva 2002).
Another study of multinational firms in Mexico also found
that the multinationals generally decided to make environ-
mental investments in response to government regulation
(Husted and Rodriguez 1998). Finally, a study of voluntary
participation of hotels in a certification program for sustain-
able tourism in Costa Rica highlighted the role of govern-
mental monitoring in stimulating corporate environmental
protection (Rivera 2002). 

Firms engaged in business along the U.S.-Mexico border
should consider a number of competitive and political strate-
gies in light of the unique binational regulatory regime of the
region. Given the genius of NAFTA and its side agreements
to focus on the development of institutions like the CEC,
which help to administer trade and environmental issues,
firms should seek to lobby their home governments to
strengthen these institutions, as well as the local judicial and
regulatory units upon which they depend. It is precisely this

binational regime that should provide multinational firms op-
erating in the region with the opportunity to develop advan-
tages with respect to their non-border region competitors.

Clearly, the regulatory regimes prevailing in the U.S. and
Mexico differ considerably. This paper in fact argues that the
regimes should be different (command-and-control vs. mar-
ket-based regulation) given different national administrative
capabilities. Firms operating under different regimes can find
ways to exploit such differences in order to create first mover
advantages. For example, operation under market-based reg-
ulation is especially useful for enabling the firm to develop
green capabilities that can help it to compete internationally
because of the flexibility it provides firms to develop appro-
priate environmental solutions (Nehrt 1998). Similarly, a firm
with a home regime that involves command-and-control reg-
ulation requiring a specific kind of environmental technology
(as opposed to simply end-of-pipe technology) for certain en-
vironmental problems can develop advantages with respect to
firms from a home country with no environmental regulation
in the area.

In light of different national competencies for the imple-
mentation of different regulatory systems, firms that operate
on both sides of the border need to be considerably flexible in
order to adjust to different policies in the U.S. and in Mexico.
But it is this flexibility that helps firms to develop capacities
for innovation. In Mexico, firms should lobby the government
to implement market-based systems in cases where they are
able to accurately measure their emissions. Market-based reg-
ulation permits the firm much greater flexibility to make deci-
sions about environmental investments based on its own cost
function than does command-and-control regulation (Nehrt
1998). Although firms are generally more capable of measur-
ing their own cost functions than are government agencies
(Rugman and Verbecke 1998a), problems of bounded ratio-
nality in the government’s capacity to gather and interpret rel-
evant information are especially severe in Mexico. Thus, the
advantage of market-based regulation would be even greater
in Mexico than in the United States. 

A final comment should be made with respect to the pos-
sibility of firms taking advantage of different regulations on
either side of the border in order to create pollution havens.
Despite this concern, the binational regulatory regime creates
a situation in which all multinational firms, whether U.S. or
Mexican, face a dual set of environmental standards. It is
highly unlikely, according to Rugman and Verbeke (1998b)
that firms that develop environmental capabilities to meet a
strict regulatory regime in either the home country or the host
country, would then move to a host country on the basis of lax
environmental regulation. Thus, a binational regime should
foster environmental investment by these multinational firms
rather than the creation of pollution havens.
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Table 1. Efficient environmental regulation along the U.S.-Mexico
border.

Environmental challenge Measurement difficulty Solutions

Waste (solid and toxic) Low to intermediate -Computer exchange
-“Superfund”
-Private enforcement
-“Right-to-know” legislation

Water and air pollution
a. Point sources Low to Intermediate -Government-supported 

markets for emission rights
-Joint sewage treatment plants
-Environmental decision-
making autonomy

b. Non-point sources High -Command and control 
approaches

Global problems (ozone 
depletion, global warming) Low to high -International environmental

regulation 
(Kyoto Protocol)

-Depends on nature of sources
of greenhouse gases.

-Environmental decision-
making autonomy
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Conclusion

This paper contributes to the literature in a number of
ways. First, it contributes to the literature of transaction-cost
economics by emphasizing the role that transaction costs and
measurement difficulty play in the selection of efficient envi-
ronmental regulation. Second, the paper provides support for
the NAFTA approach to transboundary environmental regula-
tion through the use of national and local administrative
agencies and laws, rather than through a regulatory harmo-
nization on both sides of the border, which would seek a com-
mon environmental policy. Finally, the paper discusses how
firms may actually benefit from a binational regulatory
regime based on a transaction-cost logic. 

In terms of public policy, it makes clear that the imposi-
tion of mechanisms inappropriate to the situation will severe-
ly distort behavior in many ways. In Mexico, for example, the
General Ecological Balance and Environmental Protection
Law (Diario Oficial 1988) is a comprehensive piece of legis-
lation providing for governmental regulation of all aspects of
the environment. Unfortunately, use of the command mecha-
nisms of the state has resulted in the corrupt subversion of
those same mechanisms by the parties they were meant to
regulate. The result is an environmental situation that contin-
ues to deteriorate (Logsdon and Husted 2000; SEMARNAT
2002; Maniam, Leavell, and Thaler 2003). The weaknesses of
governmental fiat must be recognized in some jurisdictions.
If the governmental apparatus can be corrupted (Livas 1983;
El Norte 1993; Vera 2003), then attempts to deal with the ef-
fects of the problem will be circumvented. Concerned groups
must attack the causes and take into account the transaction
costs related to governmental mechanisms if they are to hope
for an effective solution to environmental problems.

By looking at the problem of command-and-control or
market-based regulation from a transaction-cost perspective,
this paper sheds light on the design of appropriate environ-
mental regulation. In a very broad way, it has shown how cur-
rent U.S. environmental policy is beginning to conform to a
transaction-cost logic. Certainly, there is a very great need to
examine environmental regulation in a more nuanced way.
Using the transaction-cost approach, we have discovered
some potential mismatches between the binational environ-
mental regulatory regime and that which would minimize
transaction costs. Obviously, different jurisdictions are in-
volved and questions of national sovereignty may be called
into play. Since each country has different advantages and
disadvantages in the use of command-and-control and mar-
ket-based mechanisms, it is essential that sovereign nations
have the greatest possible freedom to deal with environmen-
tal problems in their own way. The transaction-cost approach
employed in this paper demonstrates the need for environ-

mental decision-making autonomy as long as administrative
capacities differ. 

Clearly, more work needs to be done. Economists could
aid this effort by developing the mathematical logic of the
model more rigorously. In addition, the concept of measure-
ment difficulty needs to be operationalized more precisely.
Finally, the approach taken in this paper suggests a way in
which other forms of regulation might be fruitfully analyzed.
Regulations dealing with health, food, and safety, for exam-
ple, should be amenable to this type of analysis. Furthermore,
the simple descriptive model could be adapted to questions
such as privatization or nationalization of such services as the
postal and highway systems.  By posing the provision of dif-
ferent types of regulation and governmental services as a
variation on the market-and-hierarchies question, transaction
costs may go a long way in explaining the preferred structure
for governmental regulations.

Endnotes

1. Author to whom correspondence should be directed:
E-mail: bhusted@itesm.mx.

2. Transboundary pollution is used to encompass all types of environmen-
tal problems that cross international borders: air, water, species, etc.
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