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Chapter 1 

 
Who Owns the Environment? 

 
April 10, 2013 

 
 The objective of this book is to promote greater consideration of property rights and 

markets in addressing environmental problems.  Although there is movement toward increased 

use of market approaches with adoption of cap-and-trade in controlling air emissions, fishery 

harvests, and land use, there have been bumps in the road. Several environmental markets are 

thin with few trades, in others prices have trended toward regulatory-set floors, and many have 

insecure property rights that limit incentives for long-term investment and conservation.  We 

explore why that might be the case and what options exist for and what benefits may be derived 

from expansion.  We believe that more can be done to improve the efficient provision of 

environmental quality through market exchange.  

 Currently, the major approach for achieving environmental quality and natural resource 

conservation is the use of government regulations and to a far lesser extent, tax policies.  Part of 

the motivation for reliance upon government is the notion that providing environmental benefits 

and avoiding the depletion of natural resources is a public good.  It is well known that markets 

may under provide public goods and that this so-called market failure is a reason for government 

intervention.  As we argue, however, regulation and tax policies are not always the most efficient 

or timely alternatives. There can be government failure as well when policies are molded by 

interest-group politics and by political and regulatory agendas that may do little for the 

environment. There are uniform standards that do not reflect differences in abatement costs, 

subsidies that distort incentives for efficient exploitation and production, and mandates for 
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product characteristics and energy sources that have little consumer appeal or long-term 

potential.1 In fact most of the recent market innovations have resulted from either the high cost 

of government regulation or its ineffectiveness.2  In either case, however, when comparing 

government regulation and environmental markets we will be considering imperfect 

arrangements or second-best solutions.  Transaction costs make all responses to environmental 

and natural resource concerns incomplete.3  The issue at hand is which approach can bring the 

greatest environmental and natural resource benefits at least cost.  The answer will be on a case-

by-case basis, and we provide many examples of market opportunities and limits in this volume.  

  

The Reciprocal Nature of the Problem: Normative and Positive Analysis 

 Our different approach from standard presentations is immediately apparent in the way in 

which we perceive environmental problems as one of reciprocal costs.  Natural resource and 

environmental problems arise when people with diverse demands compete for the use of 

environmental goods. For example, the policy debate over air pollution levels reveals 

competition between those who want to use the air for low-cost waste disposal and those who 
                                                           
1 CAFÉ Standards that require minimum vehicle fleet mileage mandates not only have many exemptions that 
subvert the goal of improved fuel efficiency and reduced oil imports, but lead to costly investment in vehicles that 
may have little demand, at least in the short run. The slow sales of the Chevy Volt and Nissan Leaf are an example 
with high upfront costs and long-pay back periods for consumers. http://www.nydailynews.com/autos/electric-
vehicle-market-struggles-slow-sales-article-1.1178155. 
 
2 This was a major reason for the 1990 Clean Air Act Amendments that allowed for the establishment of the SO2 
emissions market. More broadly, the costs of regulation with regard to fisheries are addressed by Frances R. 
Homans and James E. Wilen (1997), “A Model of Regulated Open Access Resource Use,” Journal of 
Environmental Economics and Management 32: 1-27 discussion of fishery regulation and rent dissipation. 
 
3 Ronald Coase, (1960), “The Problem of Social Cost,” Journal of Law and Economics 3: 1–44. Transaction costs 
are more precisely defined in Douglas W Allen (1991), “What are Transaction Costs?,” Research in Law and 
Economics 14: 1-18 and Douglas W.  Allen (2000), “Transaction Costs.” in Boudewijn Bouckaert and Gerrit De 
Geest, eds., The Encyclopaedia of Law and Economics, Vol.1. Cheltenham: Edward Elgar, 893-926.  
 
 
 

http://www.nydailynews.com/autos/electric-vehicle-market-struggles-slow-sales-article-1.1178155
http://www.nydailynews.com/autos/electric-vehicle-market-struggles-slow-sales-article-1.1178155
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want to breathe clean air, avoid the health effects of ingesting contaminants, and have clear 

views of the surrounding terrain. Debates over clear-cut forests reflect competition between 

those who demand wood products at low cost and seek maintenance of timber-based industries 

and communities and those who prefer forests for hiking trails, wildlife habitat, or carbon 

sequestration and expansion of eco-tourism.4  Concerns about overfishing indicate competition 

between those who want fish now regardless of stock impacts and those who want a sustainable 

yield into the future.  In a positive sense, these are competing and conflicting demands. The 

different welfare effects if one use dominates the other often are not obvious, although advocates 

on either side will have clear opinions. The ultimate answer depends upon the benefits and costs 

of each alternative and their distribution across the society. 

 In our discussion we distinguish between positive analysis, what is factual, and normative 

analysis, what policies should be, based on political or value judgments. Within the realm of 

environmental and natural resource policies, it is very easy to cross the line between positive and 

normative analysis and believe that what is self-evidently preferable to one party is the social 

optimum.  It may or may not be, but these beliefs are strongly held, and this is one reason why 

environmental policies often are so contentions.5Another and related reason for disagreement is 

the distributional impact of environmental policy. Although environmental justice can be 

portrayed as an effort to provide improved conditions for poor and underserved populations, 

                                                           
4 We recognize that there are other issues, such as erosion from clear-cut areas on down-slope parties or that clear-
cut areas may slow the advance of wild fires and the spread of insect infestation.  Addressing these issues obscures 
from our basic point. 
 
5 For discussion of positive and normative analysis, see Charles D. Kolstad (2011) Environmental Economics 2nd 
edition, New York: Oxford University Press, 30-42. 
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environmental regulations in themselves raise costs and are often regressive.6 Although many of 

the policy suggestions made in the volume are normative, our analysis of the underlying 

reciprocal source of any environmental problem and the potential for secure property rights to 

address it reflects positive assessment.  We hasten to add that the transaction costs of defining 

and enforcing property rights that are critical for markets may be too costly relative to the 

benefits, and if so, a regulatory alternative may be more cost-effective. Or it might not be, 

depending upon the transactions costs of lobbying to molding public policy and enforcement.   

 In most cases, environmental problems arise from over production so that constraints are 

required to achieve more optimal output levels, and some parties potentially will be made worse 

off unless compensated. In government regulation, distributional implications can be obscured 

because interest group politics rewards groups that are well organized and wealthy relative to 

unorganized, poorer groups.7 To be sure, the assignment of property rights and use of markets 

also have distributional consequences. This is what makes the use of property rights so 

controversial. Nevertheless, the process can be far more transparent, and if environmental 

markets are more cost-effective, there are greater surpluses to compensate those who are harmed 

by the policy.  

 To continue, environmental and natural resource problems often are portrayed in a 

normative sense—the polluter must pay; natural resources should be exploited sustainably; fossil 

                                                           
6 There is the notion of a “double dividend” that environmental policies can provide improvements and at the same 
time encourage development of new technologies and economic growth. Assessing whether or not this is an 
outcome requires empirical investigation and the results are likely to vary case by case.  There clearly will be 
temporal differences with costs rising initially and any economic benefits being generated later. See Kolstad (2011, 
255-59). The effects of macroeconomic conditions on environmental demand is discussed by Matthew E. Kahn and 
Matthew J. Kotchen (2010) “Environmental Concern and the Business Cycle: The Chilling Effect of Recession,” 
NBER working paper 16241, July. 
 
7 Sam Peltzman, (1976) “Toward a More General Theory of Regulation,” Journal of Law and Economics 19(2): 
211-240. 
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fuel use should stop in order to halt greenhouse gas (GHG) emissions and possible global climate 

change. The tradeoffs involved in confronting these challenges in a positive sense generally are 

not made clear by advocates.  Consider the conflict between developing oil and gas deposits in 

Alaska and environmental quality. Tapping oil and gas reserves in the Arctic helps supply U.S. 

energy demands that are inherent in a growing economy that provides for goods and services, 

employment, and opportunities for citizens.  At the same time, oil and gas extraction has its 

costs. To mention a few, there are risks of an oil spill damaging fisheries, increased air emissions 

including carbon, and fewer pristine places. Disallowing oil and gas development in Alaska will 

eliminate the environmental costs, but will come with possibly higher energy charges, more 

dependence on foreign oil supplies, and perhaps slower economic growth, at least in some 

areas.8 In short, environmental problems are inherently wrought with tradeoffs. The question is: 

How can these tradeoffs be weighed against one another to promote efficient provision of 

environmental quality? 

 

The Centrality of Open Access  

 Before turning to a discussion of various institutions that can help resolve competing 

demands, it is important to understand that competition and conflict are at their worst when 

access is open to all—when there are no clear property rights to limit access or moderate use. 

Economists describe the results of such open access a “tragedy of the commons.”9 Though the 

term is often associated with an article by ecologist Garrett Hardin (1968) about global 

population growth and individual decisions underlying it, the idea was first applied to fisheries 
                                                           
8 Matthew J. Kotchen and Nicholas E. Burger (2007) “Should We Drill in the Arctic National Wildlife Refuge? An 
Economic Perspective,” Energy Policy 35: 4720–29. 
 
9 Garrett Hardin, (1968), “The Tragedy of the Commons,” Science 162: 1243-8. 
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by economist H. Scott Gordon fourteen years earlier in 1954. He described the tragedy this way:  

As long as the user of a fishery is sure that he will have property rights over the fishery 

for a series of periods in the future, he can plan the use of the fishery in such a way as to 

maximize the present value (future net returns discounted to the present) of his enterprise. 

From the social point of view it can be said that he will bring about the "best" use of the 

fishery and of all other factors invested in it over future periods by thus allocating outputs 

and outlays over time in accordance with the current rate of discount.10 

Moreover, in 2000, Anthony Scott further clarified the problem of over fishing: 

Consider the fisherman in his role as the owner of a fishing vessel. He has all three 

powers over it: he can run it, sell it and take the profit from doing these things. But now 

consider the same fisherman in his role as occupier of the fishery itself. This role does not 

give him powers to manage it or dispose of it. All he has is the third power, the law of 

capture: the power to take and keep the fish he catches. The absence of the first two 

powers deprives him of any incentive to look after the fishery. To illustrate, if he were the 

kind of fisherman who tried to manage and exploit the fishery with care and prudence, he 

would not be rewarded. Although his care might have made the fishery more valuable, he 

would never have the powers needed to capture this extra value. His efforts would have a 

                                                           

10 H. Scott Gordon (1954), “The Economic Theory of a Common-Property Resource: The Fishery,” Journal of 
Political Economy 62 (2): 124-42; Anthony Scott (1955) “The Fishery: The Objectives of Sole Ownership,” Journal 
of Political Economy 63 (2): 116-124. 
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near-zero yield to him. That is why, lacking the necessary ownership powers, almost 

everyone in an offshore fishery finds it not worthwhile to look after it.11 

Open access to a groundwater aquifer produces a similar result. Groundwater supplies 

over 50 percent of the drinking water in the United States and is a major source for irrigation.12 

In most cases, water is pumped from a common aquifer under the rule of capture, in this case 

through pumping. The result of competitive pumping is analogous to several children with their 

straws in a cold soda on a hot day. Each might have an incentive to savor the flavor and avoid 

drinking so fast as to get a headache. However, without constraints on drinking, any restraint by 

one will be met by faster drinking by another to capture more of the cool drink. In the same way, 

multiple pumpers from the same aquifer can over-pump. Similarly, water left in the aquifer will 

cost less to lift, will be available for future use, and will continue to support the ground above 

thereby limiting subsidence. However, if access to pumping is open to all, any water left by one 

pumper is available to another, thus creating a race to the pump house.   

To illustrate, the Ogallala aquifer system, which underlies 174,000 square miles from 

South Dakota to Texas and supplies irrigation water to 27 percent of the irrigated land in the 

United States and drinking water to 82 percent of the population living above it, is a poignant 

example of groundwater overdraft. Thousands of pumpers extract from the aquifer across the 

Great Plains.  Their uncoordinated withdrawals and increasing demands on the Ogallala aquifer 

have outstripped the recharge rate, causing water levels to fall. Since pumping intensified in the 

                                                           
11 Anthony Scott (2000), “Introducing Property in Fishery Management,” Section 3.2, in Ross Shotton, ed., Rome: 
Use of Property Rights in Fisheries Management FAO Fisheries Technical Paper 404/1 
http://www.fao.org/docrep/003/X7579E/x7579e03.htm. 
 
12 The Groundwater Foundation, http://www.groundwater.org/gi/whatisgw.html. 
 
 

http://www.fao.org/docrep/003/X7579E/x7579e03.htm
http://www.groundwater.org/gi/whatisgw.html
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1940s, water levels have declined more than 100 feet in parts of Kansas, New Mexico, 

Oklahoma, and Texas, making irrigation impossible or cost prohibitive in some areas. Total 

storage has also declined significantly. The United States Geological Survey (USGS) estimated 

that total water storage in the aquifer was about 3,178 million acre-feet in the 1950s. By 2005, it 

had declined by 9 percent to about 2,925 million acre-feet. Unfortunately, these results are 

mirrored around the world where groundwater is an open-access resource yet is a critical source 

for water.13 

Subsurface oil and natural gas provide yet another example. Since the first discovery of 

oil in the United States in 1859, competitive pumping has generated enormous waste. Oil and gas 

are found in subterranean hydrocarbon formations through which the minerals migrate at faster 

or slower rates depending on subsurface pressure, oil viscosity, and the rock formation’s 

porosity. As pumpers puncture the formations, the oil and gas migrate to the pumping source 

making it more difficult for others to pump it. Recognizing this, all pumpers have an incentive to 

drill and drain as rapidly as fast as they can. In other words, the incentive is to get it before 

someone else does.  Not only does excessive pumping reduce subsurface pressures that make it 

easier to release trapped oil from the rock, it can cause a glut on the market resulting in price 

volatility and can increase storage costs, and can reduce overall oil recovery. An estimate of the 

magnitude of the over pumping waste was provided by a 1914 U.S. Bureau of Mines study 

placing the costs of excessive wells alone at one quarter of the value of total annual U.S. 

production.14 

                                                           
13 See Terry L. Anderson, Brandon Scarborough, and Lawrence R. Watson (2012) Tapping Water Markets 
Washington D.C.: Resources for the Future, Chapter 9 for discussion of these issues. 
 
14 Gary D. Libecap and James L. Smith (2002), “The Economic Evolution of Petroleum Property Rights in the 
United States,” Journal of Legal Studies, 31 (2, Pt. 2): S589-S608, S592. 
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 In all of these cases, property rights to the resource either are absent or very incomplete 

so that users inflict costs upon one another (and the resource) and do not consider those effects in 

their decisions. The tragedy of the commons as it relates to the atmosphere is even more complex 

than for fisheries, groundwater, or oil. With resources where impacts occur in the vicinity of the 

nets, groundwater pumps, or oil wells, the parties can observe one another and potentially take 

collective action for mitigation. With broadly-based pollution, however, both users and their 

effects on each other are separated by long distances (and in some cases over long time periods, 

perhaps across generations). Accordingly, competing parties do not see their impacts on others or 

may not believe they are significant—especially when there are many confounding factors in 

large natural systems that can affect the status of the resource, and therefore have less incentive 

to adjust behavior. Those who demand and receive cleaner air (perhaps through regulation) raise 

the cost for those who use it for the disposal of waste. And it works the other way. As we 

illustrate, if those who advocate for cleaner air do not bear the costs involved, they can demand 

air quality standards that are too high. Similarly, those who emit and do not bear the costs will 

over pollute. Either is an example of the tragedy of the commons.  In a positive sense, it is a 

reciprocal problem. To return to the importance of spatial distribution, in cases where emissions 

are concentrated in particular areas, such as in the Los Angeles basin, they can create significant 

health hazards, and the problem may generate action, either through regulation or markets. CO2 

emissions, on the other hand, intermix all around the planet making the entire earth’s atmosphere 

a commons, and in this case the solution requires multilateral cooperation across the globe and 

therefore is far more complicated.  

Open access then is the source of environmental and resource problems.  When it exists 
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use decisions are made that do not reflect the full social benefits and costs involved, but rather 

are molded by private net-benefit considerations.  This setting leads to over fishing, over 

extraction of groundwater or oil and gas deposits, over grazing, too rapid deforestation, depletion 

of habitat critical for biodiversity, and too much air pollution.  Given the explanation of a 

common or open resource provided by Scott, Gordon, and Hardin, one might think that the 

tragedy of the commons would have been solved, but solutions have been elusive. The main 

reason that open-access problems persist is that it is costly to define and enforce rules via 

regulation or environmental markets regarding who has access, who bears the costs and benefits 

of decision-making, and who can capture the value of scarce environmental resources.  

 The central question addressed in this book is how competition over scarce 

environmental resources can be resolved in a civil, timely, and cost-effective way so that more of 

the costs and benefits are incorporated in decision-making.  Accounting for all of the costs and 

benefits of any resource use is very costly, and it is not clear a priori whether regulation or 

greater definition of property rights and use of markets will be the better solution.  We can say 

that neither will be ideal. What is important is to explore the transaction costs of both options to 

determine which is more likely to address the environmental challenge in the most complete way 

at least cost.   

 When we are comparing the outcomes of government regulation and environmental 

market alternatives, we are not contrasting a situation where government plays a role to one 

where it does not.  It is a question of the degree of government involvement and who the ultimate 

decision makers are.  As described in Chapter 2, with regulation, politicians, regulatory officials, 

and judges determine the range of resource uses to achieve political goals usually as defined by 

interest-group politics.  Once regulatory legislation is enacted by politicians, agency officials 
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who implement it typically set uniform performance or technology standards for the industry and 

then monitor compliance. Adjustments in standards and other regulatory discretion depend upon 

the nature of the enacting legislation.  Judges may intervene if some parties believe that the law 

is not being implemented or administered as required by statute.  New rounds of political action 

stimulated by additional benefits and costs perceived by interest groups—industry, labor unions, 

environmental NGOS, regional and state governments, professional associations, and so on can 

result in changes in the law. These are characteristics of the legislative histories of the major 

federal environmental regulations, the Clean Air and Water Acts, CAFÉ Standards (Corporate 

Average Fuel Economy or fleet standards), Renewable Fuel Standards, Renewable Energy 

Portfolio Standards, and the Endangered Species Act. 15 

As described in Chapter 3 with environmental markets, politicians enact legislation 

recognizing property rights of existing users of land, water, or other natural resources through 

grandfathering or use of prior possession rules. 16They may also distribute property rights through 

lotteries, auctions or other mechanisms, especially if there are no present claimants.  Finally, 

politicians may create property rights by setting total allowable harvests, emissions, or habitat 

removal as an annual cap and distribute shares in that cap. This is the basis for cap-and-trade 

regimes for fisheries, air quality, and land use.17  Regulatory agencies and courts may monitor 

                                                           
15 Clean Air Act Extension of 1970 (84 Stat. 1676, P.L. 91-604); Clean Water Act of 1972 (86 Stat. 816, P.L. 92-
500); CAFÉ Standards (89 Stat. 871, P. L.94-163), Endangered Species Act ( 87 Stat. 884, P.L. 93-205). Renewable 
Energy Portfolio Standards vary by state. 
 
16 For examples of this process, see Gary D. Libecap (2007) “The Assignment of Property Rights on the Western 
Frontier: Lessons for Contemporary Environmental and Resource Policy” Journal of Economic History 67(2): 257-
91. Prior possession is discussed by Dean Lueck (1995), “The Rule of First Possession and the Design of the Law,” 
The Journal of Law and Economics 38 (2): 393–436. 
 
17 Tom Tietenberg (2007), “Tradable Permits in Principle and Practice,” in Jody Freeman and Charles D. Kolstad, 
eds,  Moving to Markets in Environmental Regulation: Lessons from Twenty Years of Experience, New York: 
Oxford University Press.63-94. 
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resource use to insure that it complies with the property rights authorized.  But once the rights 

are defined, the locus of decisions lies with users, rather than regulators.  The principal 

mechanism for achieving environmental quality or protecting the natural resource lies in the 

incentives of owners and the exchange of assets in markets. As explored in Chapters 6 and 7 

property rights can be exchanged to provide instream flows, habitat conservation, water quality, 

fish stock improvements, and reductions in air pollution at the lowest mitigation cost.  

 The question that arises, then is whether regulation or markets more efficiently addresses 

the environmental or natural resource problem?  And the answer to this question lies with the 

transaction costs of each and the completeness of the property rights that are assigned.  

 

Government Regulation  

 The most common response to open access has been command-and-control regulation 

that prescribes inputs and production methods, controls entry and output, grants subsidies, or 

imposes taxes.18 Regulation is efficient when the costs of defining and enforcing property rights 

and implementing markets are higher than a regulatory alternative at a particular point in time. 19  

In the case of over fishing, catch, seasons, and equipment limits are imposed as means of 

reducing harvests and pressure on the stock. In the case of groundwater, permits are required to 

drill wells and to limit access and in some cases, constrain the amounts of water withdrawn to be 

                                                                                                                                                                                           
 
18 Robert N. Stavins, (2007), “Market-Based Environmental Policies: What Can We Learn from U.S. Experience 
(and Related Research)? in Jody Freeman and Charles D. Kolstad, eds, Moving to Markets in Environmental 
Regulation, New York: Oxford University Press, 25, 30-32; Nathaniel O. Keohane, Richard L. Revesz, and Robert 
N. Stavins (1998), “The Choice of Regulatory Instruments in Environmental Policy,” Harvard Environmental Law 
Review 22: 313-45; and Kolstad (2011, 219-40).  
 
19 Gary D Libecap (2008) “Open-Access Losses and Delay in the Assignment of Property Rights” Arizona Law 
Review 50 (2): 379-408. 
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consistent with “reasonable use.” And in the case of air pollution, emissions are regulated under 

federal and state laws such as the Clean Air Act to reduce the amounts of pollutants, such as 

lead, NOx, particulates, and SO2 released into the atmosphere. These regulations define the legal 

parameters that must be considered in using the environment and natural resources.  There is an 

implicit assignment of use privileges in regulation.  Those who have a fishing license, a drilling 

permit, or emit within existing standards have legal permission to carry on these activities.  

Those who do not have such permits or licenses or who do not meet the emission standard 

cannot produce. These privileges, however, are not thought of as a real property right nor are 

they tradable independently of the productive activity.  Whether or not the regulations effectively 

address the environmental problem depends upon how the implicit property rights assign the 

social costs and benefits in use decisions.  Given interest-group politics, short-time political 

horizons, and bureaucratic incentives, there is no necessary reason to believe that the property 

rights assigned via regulation will more completely result in the optimal provision of public 

goods such as environmental quality, relative to markets and more voluntary approaches to the 

problem.  To emphasize the point, the case has to be made by comparing the transactions of each 

on a situation-by-situation basis. 

 Because regulation maintains the authority of politicians and agency officials over the 

resource, how it is designed and put into practice can enormous competitive implications for 

firms, regional political representatives, and other interest groups.  As a result, crafting 

regulation is subject to conservable political maneuvering, coalition building, and log rolling.  

Accordingly, there is considerable rent-seeking in the regulatory process. Regulation invites 

investment by interest groups in lobby expertise and investigation into the levers through which 
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politicians and agencies can reward favored constituents. 20    

 The high costs from promotion of high-sulfur coal use under the Clean Air Act 

Amendments of 197721; contemporary questions about environmental mandates and rising 

energy costs;22 the near collapse of many regulated fisheries prior to recent rights-based 

reforms;23 and ongoing contention over the Endangered Species Act are suggestive that 

regulation is controversial and may not always be the low-cost solution.24  

Although environmental economists often are critical of environmental regulation, they 

generally are uniform in their support of environmental taxes. In the tradition of A. C. Pigou 

                                                           
20 Note how difficult it is to eliminate the US ethanol renewable fuels mandate, despite criticism from many quarters 
that it is inefficient. For discussion see Randy Schnepf and Brent D. Yacobucci (2012) Renewable Fuel Standard 
(RFS): Overview and Issues, Washington D.C. Congressional Research Service, January 23. More broadly, see 
James M. Buchanan and Gordon Tullock, (1962), The Calculus of Consent, Ann Arbor: University of Michigan 
Press; George Stigler (1971) “The Theory of Economic Regulation,” Bell Journal of Economics and Management 
Science 2:3-21; J.J. Laffont and J. Tirole (1991) “The Politics of Government Decision Making. A Theory of 
Regulatory Capture,” Quarterly Journal of Economics 106(4): 1089-1127; Peltzman (1976), (1998), Political 
Participation and Government Regulation, Chicago: University of Chicago Press; Anne O. Krueger, (1974), “The 
Political Economy of the Rent-Seeking Society,” American Economic Review 64(3): 291-303; Gordon Tullock, 
(1967), "The Welfare Costs of Tariffs, Monopolies, and Theft," Western Economic Journal 5 (3): 224–232; Ronald 
N. Johnson and Gary D. Libecap (2001) “Information Distortion and Competitive Remedies in Government 
Transfer Policies: The Case of Ethanol,” Economics of Governance 2(2): 101-34. 
 
21 Bruce Ackerman and William T. Hassler (1981) Clean Coal/Dirty Air: or How the Clean Air Act Became a 
Multibillion-Dollar Bail-Out for High-Sulfur Coal Producers, New Haven: Yale University Press; Peter B. 
Pashigian, (1985), “Environmental Regulation: Whose Self-Interests are Being Protected?” Economic Inquiry 23 
(4): 551-584; Indur M. Goklany, (1999) Clearing the Air: The Real Story of the War on Air Pollution. Washington 
D.C.: The Cato Institute; Paul L. Joskow and Richard Schmalensee (1998) “The Political Economy of Market-Based 
Environmental Policy: The U.S. Acid Rain Program,” Journal of Law and Economics 41 (April): 37-83. 
 
22 http://www.gallup.com/poll/153404/americans-split-energy-environment-trade-off.aspx 
 
23 Rögnvaldur Hannesson, (2004), The Privatization of the Oceans, Cambridge, MIT Press, 61-2; Frances R. 
Homans and James E. Wilen (1997), “A Model of Regulated Open Access Resource Use,” Journal of 
Environmental Economics and Management 32: 1-27. 
 
24 Amy Whritenour Ando (2003). “Do Interest Groups Compete? An Application to Endangered Species,” Public 
Choice 114(1-2): 137-159 and Amy Whritenour Ando (1999). “Waiting to be Protected under the Endangered 
Species Act: The Political Economy of Regulatory Delay.” Journal of Law and Economics 42(1): 29-60; Richard L. 
Stroup (1995), “The endangered Species Act: Making Innocent Species the Enemy, PERC Policy Series: April; 
Dean Lueck and Jeffrey A. Michael, (2003) "Preemptive Habitat Destruction under the Endangered Species Act," 
Journal of Law and Economics, 46(1): 27-60.  
 

http://ideas.repec.org/a/tpr/qjecon/v106y1991i4p1089-127.html
http://ideas.repec.org/a/tpr/qjecon/v106y1991i4p1089-127.html
http://www.gallup.com/poll/153404/americans-split-energy-environment-trade-off.aspx
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(1932) taxes can be a method of imposing the full social costs of resource use.25 This approach 

contends that private costs to users, such a groundwater pumper are less that the social costs 

when costs to other pumpers are included. Accordingly, taxes could be levied to equalize social 

and private costs.  Although there is much theoretical merit in this argument, Pigouvian taxes 

require considerable information regarding the optimal tax, and users have little incentive to 

provide this information.  Regulators may or may not have the requisite information.26  A 

question then that arises is whether any tax is better than no tax?  If the tax is set too high, then 

too little production will take place and if set too low, too much.  Whether or how regulators will 

acquire sufficiently accurate information to set the tax properly also requires more attention in 

the literature than it has received.  Additionally, a tax raises private costs (as it is supposed to do) 

to provide a public good. Few users find this to be an attractive option and such taxes are almost 

never politically palatable.  

 

 Property Rights and Environmental Markets 

Property rights define expectations regarding the range of uses permitted to owners, 

including the right to sell or trade, time lines, the stream of benefits resulting from those 

decisions, and the stream of costs that are incurred. If the rights are fully defined to a resource, by 

definition, all benefits and costs are born by decision makers. Their decisions are efficient, and 

there is no open-access problem.  

                                                           
25 A. C. Pigou, (1932), The Economics of Welfare, 4th edition, London: Macmillan. 
 
26 James M. Acheson (2003),  Capturing the Commons: Devising Institutions to Manage the Maine Lobster 
Industry, Hanover: University Press of New England discusses how differences in resource stock assessment and 
scientific methods can lead to very different views of the need for or nature of regulation. His analysis is not directed 
at taxes but addresses the broader issue of the generation and communication of scientific knowledge in regulation. 
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Property rights restrict entry and encourage rent maximization, rather than dissipation. 

Well-defined and enforced property rights, whether informal or formal, private or collective, 

make owners the residual claimant and create incentives for owners to consider the costs and 

benefits of applying a resource in one way or another. Expectations include the ability to use the 

resource for oneself; to deny access to non-owners; to modify and improve the asset; to capture 

the associated returns and bear the costs of doing so; and to capture gains from trading it to 

others. Owners may be individuals, a family, a club or association, or the state. Each of these 

ownership arrangements embodies different decision-making and enforcement costs, different 

incentives, and different distributional consequences.  If property rights are secure and perpetual, 

owners have an incentive to consider future values of the resource across a variety of 

applications.  

Because property rights assign the flow of net rents to owners, they instill incentives for 

stewardship of the environmental resource. The owner who leaves juvenile fish to mature and 

reproduce, captures the increased value of the stock. The irrigator who conserves water and sells 

it to instream flow demanders to protect habitat and fish-spawning areas captures a return for 

conservation.  Property rights encourage innovation and entrepreneurial vision for discovering 

new rents. Resources are discovered, protected, and new uses identified. Innovative management 

techniques are found and applied. New exchange possibilities are developed. This process makes 

new environmental objectives feasible.27 Entrepreneurship is especially critical in responding to 

new challenges involving potential global warming and methods of adapting to it through the 

development of drought-resistant crops, new energy sources, and new energy distribution 

                                                           
27 For discussion, see Terry Anderson, Ragnar Arnason, and Gary D. Libecap (2011) “Efficiency Advantages of 
Grandfathering in Rights-Based Fisheries Management,” Annual Review of Resource Economics 3 159-80. 
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methods.   

Property rights also are the basis for environmental markets. This exchange transfers 

resources to new uses and uses in response to new information and values.  Transferability 

encourages existing owners to consider demands made by others and to engage in trade when the 

alternative involves higher-values. Such trades generate prices, which, in turn, provide 

information about the value of environmental assets. Moreover, such exchanges as Ronald Coase 

argued can be achieved smoothly and without controversy when transaction costs are low.28 How 

transaction costs might be lowered is examined in Chapter 3. Markets often can work more 

rapidly and adjust to new information and new values more quickly than can political and 

regulatory processes where many constituent demands have to be addressed and property rights 

generally are not defined.  Outcomes are determined by lobbying expertise, rather than 

ownership and market exchange.  As we discuss in Chapter 5, the long, contentious, and costly 

battle over Los Angeles’ rights to the tributary waters to Mono Lake might have been avoided if 

the city’s water rights had been recognized and purchased.29  

In order for property rights to effectively assign responsibility for environmental assets 

and generate incentives for stewardship, the owner must be able to measure, bound, exclude 

others, and transfer rights to the asset. If the costs of these activities are too high, relative to the 

expected value of the asset, it is not efficient to define property rights. Under this condition, we 

                                                           
28 Ronald Coase, (1960), “The Problem of Social Cost,” Journal of Law and Economics 3: 1–44. 
 
29 See Gary D. Libecap (2007) Owens Valley Revisited: A Reassessment of the West’s First Great Water Transfer, 
Palo Alto: Stanford University Press and Jedidiah Brewer and Gary D. Libecap (2009), “Property Rights and The 
Public Trust Doctrine in Environmental Protection and Natural Resource Conservation” Australian Journal of 
Agricultural and Resource Economics 53: 1-17. 
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would expect assets to remain open to access by all.30 Accordingly, as we describe in Chapter 3, 

whether property rights can be defined and enforced depends on the physical nature or the 

resource and its expected value in alternative uses. Property rights solutions for environmental 

problems associated with stationary, observable, boundable resources, such as land, are more 

feasible than for other more mobile, less observable resources, such as groundwater.31 And non-

excludable resources such as the atmosphere and migratory ocean fisheries offer the greatest 

challenges for the use of property rights.  In this case, governments can create the right to use an 

asset as we have noted, rather than a property right to the asset itself.  These use privileges can 

be traded and thereby take advantage of differences in productivity, valuation, or mitigation 

costs.   

This is cap-and-trade.  In the case of fisheries, the right to fish as a share of a total 

allowable catch, changes private harvest incentives relative to either open access or regulation. 

With tradable shares, fishers become residual claimants of the larger rents generated from 

reduced pressure on the stock, higher prices, and lower costs.  In many cases, such as in the 

Iceland and New Zealand, the results have been spectacular.32  In the case of air pollution and 

                                                           
30 Thomas W. Merrill and Henry E. Smith (2010), Property, New York: Oxford University Press; Dean Lueck and 
Thomas J. Miceli (2007) “Property Law,” Handbook of Law and Economics, Vol 2, eds A. Mitchell Polinsky and 
Steven Shavell, Elsevier, Chapter 3, 184-257; Gary D. Libecap (1989) Contracting for Property Rights, New York: 
Cambridge University Press, 1-28; Harold Demsetz, (1967), “Toward a Theory of Property Rights,” American 
Economic Review 57(2): 347-59. 
 
31 Robert Glennon (2002) Water Follies: Groundwater Pumping and the Fate of America’s Fresh Waters 
Washington DC: Island Press. William Blomquist (1991), Dividing the Waters: Governing Groundwater in 
Southern California. San Francisco: ICS Press. In California, the formal designation of water rights can occur 
through court-assisted adjudication. See S. Bachman, C. Hauge, R. McGlothlin, T. K. Parker, A. M. Saracino, and S. 
S. Slater (2005), California Groundwater Management, Sacramento: Groundwater Resources Association of 
California; Jedidiah R. Brewer, Robert Glennon, Alan Ker, and Gary D. Libecap, (2008), “Water Markets in the 
West: Prices, Trading, and Contractual Flows.” Economic Inquiry, 46(2): 91-112; and Brandon Scarborough and 
Hertha Lund, Saving Our Streams: Harnessing Water Markets. Bozeman, MT: PERC, 2007, and  Anderson, 
Scarborough, and Watson (2012), 102-6. 
 
32 See Ragnar Arnason, (2002), “A Review of International Experiences with ITQ,” Annex to Future Options for UK 
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water quality controls or preservation of open spaces and species habitat the process is similar.  

The right to pollute, discharge, or use habitat is a share of total emissions, discharges, or required 

habitat in a region.  Users surrender their shares as they produce. If they can abate pollution or 

provide habitat at lower cost than others, they do so and trade excess shares to those with higher 

compliance costs.  As they continue, their costs are driven up until and they no longer have a cost 

advantage vis a vis others.  In this manner marginal abatement costs are equalized and the 

environmental target is achieved at the lowest cost.   

 There is, however, a fundamental difference between shares of a cap in renewable 

resources relative to shares in a cap over air and water pollution emissions and habitat use.  As 

we discuss in Chapter 8, in the former case, users capture rents and hence have incentive to 

police and monitor one another and preserve the stock.  They also have incentive to gather 

information on the stock’s condition and to invest in its rebound.  Indeed, there may be little role 

for the regulatory agency.  In the latter case, users provide a public good and do not directly 

capture rents, except for their share of the public good and lower abatement costs.  There are 

fewer rents to capture and hence, incentives for private information provision, which is costly.  

Regulators retain a central role because they adjust the total in order to meet regulatory 

objectives, may have more information about the overall pollution problem, especially if the 

problem is widespread, and they have greater latitude in adjusting shares.  With less anticipated 

rents, share holders in these cap-and-trade schemes may be a less cohesive group for protecting 

their use privileges.  For this reason, as we will see emission permits for example, appear to be a 

less secure property right than are fishery shares or quotas. These markets seem to be far more 
                                                                                                                                                                                           
Fishing Management, Report to the Department for the Environment, Food and Rural Affairs, CEMARE, University 
of Portsmouth, UK and Ross Shotton, 2000, “Current Property Rights Systems in Fisheries Management,” in Ross 
Shotton, ed. Use of Property Rights in Fisheries Management, Proceedings of the FishRights99 Conference, 
Fremantle Western Australia, Rome: FAO, Fisheries Technical Paper 404/1, 45-50. 
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subject to political manipulation of the cap and of the shares provided.  As a result, even highly-

advertised emissions trading markets generally have performed less well over the long term than 

environmental economists have hoped.33  This may also explain why markets for conservation 

credits, tradable development rights, and habitat mitigation banks tied to land have remained 

quite limited as compared to the spread of fishery use rights.   

 Property rights as we view them are whole; they are ownership of an asset and the ability 

to make decisions about it while internalize the resulting costs and benefits. They are not a 

bundle of sticks, whereby each stick is a specific attribute of property rights, such as 

transferability, modification, investment, storage, appropriation of financial benefits and costs, 

and so on.  Viewing property as a bundle of sticks suggests that each one can be removed from 

the bundle by regulation or tax policies without affecting the underlying property right and its 

ability to enlist the incentives of owners in making efficient use decisions.  But such attenuation 

of property rights does weaken property rights and markets and their ability to promote 

efficiency.  This issue is underappreciated, surprisingly among environmental economists who 

advocate the use of market-based approaches such as cap-and-trade in emission permits.  34   

 

Why Environmental Markets? 

                                                           

33 For instance, the European Union Emission Trading Scheme that is discussed in Chapter 7 faces growing internal 
disputes among member countries regarding the cap and the number of emission allowances provided. See Sean 
Carney, “Allowance prices have fallen. Europe's Emissions Plan Hits Turbulence: Crisis Hampers Program Aimed 
at Fighting Global Warming, as Economic Recovery Efforts and Environmental Goals Clash,” Wall Street Journal, 
February 20, 2013, A10, http://online.wsj.com/article/SB10001424127887323764804578314130143612990.html. 
 
34  Merrill and Smith (2010, 1-13) argue this point that property rights are not a bundle of sticks, but full ownership 
of the asset.  Richard Schmalensee and Robert N. Stavins (2013) “The SO2 Allowance Trading System: The Ironic 
History of a Grand Policy Experiment,” Journal of Economic Perspectives 27(1): 103-22, 110-12, for example, 
point out that what government gives (pollution allowances) it can take away, but do not address the underlying 
problem for cap-and-trade systems in promoting long-term investment and use decisions in a cost-effective manner.  
 

http://online.wsj.com/article/SB10001424127887323764804578314130143612990.html
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The list of environmental goods and services has grown rapidly in recent years to include 

clean air and water, biodiversity, habitat, open spaces, protection of wild species, free-flowing 

streams, pristine vistas, healthy fish stocks, well-managed oil pools and other valuable mineral 

resources, extensive temperate and tropical forests, and the list keeps growing. With such 

multiplicity of environmental demands, institutional variety for responding to environmental 

challenges is essential.  

If markets and exchange are to be effective in meeting environmental demands, they must 

reallocate resources from lower-valued to higher-valued uses and generate information about 

alternatives (opportunity costs). For this to happen, those who determine resource use must 

account for the benefits and costs in their decisions. This connection is most complete when 

decision makers capture the difference between the value added and the costs created.  

Environmental markets are most likely to be effective when involving cooperation among local 

parties and organizations that are closest to the problem and have the best information about 

resolving it.35 When actual users are involved in the design of solutions, including property 

rights, the mechanisms are far more likely to be incentive-compatible, encouraging encourage 

compliance, investment, and experimentation.  

 

The Road Ahead 

 Environmental Markets provides a framework for analyzing natural resource and 

environmental problems through the lens of property rights and incentives. If property rights can 

be defined and enforced at low enough cost, environmental markets or common property regimes 

                                                           
35 F.A. Hayek, (1945), “The Use of Knowledge in Society, American Economic Review 35 (4): 519-30. 
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will follow. 36  There will always be transaction costs in the definition, enforcement, and 

exchange processes. Reducing transaction costs is the domain of entrepreneurs motivated by 

market incentives. If the costs of definition, enforcement, and exchange exceed the rents to be 

had from market exchange, environmental markets will not evolve. This creates the potential for 

governmental action to generate natural resource and environmental rents through regulation. 

There is no simple analysis, however, that can tell us whether markets are better than regulation 

or vice versa. The answer depends upon the relative costs and benefits of alternative institutions. 

In this volume we outline the factors that determine how alternative solutions work. The 

examples we consider suggest that there is more potential for environmental markets than is 

generally acknowledged, but environmental markets are no panacea. Ultimately, whether 

property rights and markets or governmental regulation can improve environmental quality is an 

empirical question on a case by case basis. This book provides the framework for answering that 

question.  

                                                           
36 Elinor Ostrom (1990), Governing the Commons: The Evolution of Institutions for Collective Action, New York: 
Cambridge University Press.  
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Chapter 2 
 

Is Government Regulation the Solution? 
 

 
 

As discussed in Chapter 1, we have a multitude of demands for environmental goods and 

services.1 Whether it is clean air and water, tropical rainforests, habitat for polar bears, open 

spaces, carbon emissions, whales, or energy conservation, we are willing to spend time and 

money on getting more of the environmental goods we want. The problems we face are how to 

respond to changing demands; how to tradeoff competing demands against one another; and how 

to balance these with the desires for other goods and services in the economy? Addressing these 

questions requires that environmental polices be efficient or as cost-effective as possible. This 

chapter examines the role of government provision of environmental quality, which is the 

traditional approach and how it measures up. 

There are many different ways to produce environmental goods, ranging from markets 

with well-specified private property rights, the subject of Chapter 3, to governmental regulation, 

the solution considered in detail here. One reason for choosing government rather than markets is 

the potential for markets to fail in fully accounting for social costs and benefits. 2  

                                                           
1 For example, see this Gallup Poll at http://www.gallup.com/poll/146810/water-issues-worry-americans-global-
warming-least.aspx. 
 
2 For discussion of market failure in the provision of environmental goods and the problems of high transaction 
costs, see Nathaniel O. Keohane and Sheila M. Olmstead (2007) Markets and the Environment, Washington D.C.: 
Island Press, 65-83, 127-28. Jean-Marie Baland and Jean-Philippe Platteau (1996) Halting Degradation of Natural 
Resources: Is there a Role for Rural Communities? New York: Oxford University Press stress the transaction costs 
of market trading and especially the role of private information in undermining bargaining, 52-6. Because they are 
interested in community responses to open access problems they do not explore the transaction costs of government 
intervention. Accordingly, their game-theoretic framework does not address the tradeoff between a second-best 
market approach versus a second-best government response.  
 



2 
 

Generally government policies come in the form of regulations that specify what the 

environmental objectives are and that define how those objectives are to be met using its 

authority to enforce regulation.3 Examples of governmental actions to produce environmental 

goods include directives that specify amounts emissions into the air and water (such as mercury 

and air toxic release standards); restrictions on access and use (fishing licenses and seasons), or 

prescribed methods and equipment (electric utility flue-gas sulfur scrubbers). Other government 

interventions include information provision (Toxic Release Inventory), subsidies (fish hatcheries, 

solar power and wind power grants and tax credits), taxes (charges for solid waste disposal, user 

fees), and creation of use rights where they did not exist before, such as fishery shares or quotas 

or pollution emission allowances. These follow from the framework of cap-and-trade, where 

government sets the cap and allocates a limited number of use rights. 

Cap-and-trade differs from traditional regulation in that it provides more discretion to 

parties regarding how environmental objectives will be achieved.  Because trading is the 

centerpiece, mitigation can be undertaken by the low-cost provider. Those with high mitigation 

costs buy permits or allowances from those with lower costs, and overall expenses are lowered 

through voluntary exchange. Therefore, cap-and-trade markets can be more rapid, more flexible, 

and less costly than the strict regulatory standards in meeting the environmental objective.  

Further, by enlisting the incentives of users, they can produce information about and adoption of 

                                                           
3 For discussion of the prevalence of regulation in addressing environmental and natural resource problems, see 
Robert N. Stavins, (2007), “Market-Based Environmental Policies: What Can We Learn from U.S. Experience (and 
Related Research)? in Jody Freeman and Charles D. Kolstad, eds, Moving to Markets in Environmental Regulation, 
New York: Oxford University Press, 25, 3-32, and Charles D. Kolstad, (2011), Environmental Economics, 2nd 
Edition, New York: Oxford University Press, 223. 
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new technologies that reduce the cost of compliance with regulations and enhance the likelihood 

of achieving the environmental objective in the least-cost manner.4 

Although an argument for government regulation is alleged market failure, government 

regulations also may not necessarily improve economic efficiency or environmental quality. Just 

as there can be market failure, there can be political failure. Therefore, the use of regulation begs 

several critical questions. To mention a few: What information goes into decisions regarding 

what environmental goods to produce and how to produce them? How is the public interest 

measured and weighed against special interests? How does the potential for government failure 

compare to the potential for market failure in meeting environmental demands? What are the 

incentives of politicians and bureaucratic officials to respond to environmental demands? How 

flexible are government regulations to dynamic conditions and new information about the 

problem?5 

In short, government regulation has many of the same costs inherent to markets. Hence, 

determining which is preferable requires weighing the costs and benefits of each to find second-

best solutions. Regulatory costs cannot be ignored any more than can be bargaining costs in 

markets. There certainly are costs in defining and enforcing property rights and costs of 

bargaining among demanders and suppliers, the subjects of Chapter 3. The point we emphasize 

here is that these costs should be considered against the cost of using command-and-control 

regulation to achieve environmental outcomes.6 The benchmarks for each must be made clear in 

                                                           
4 For discussion of market advantages relative to command-and-control regulation in certain contexts, see Stavins 
(2007, 25-30). 
 
5 The complex political economy of regulation is illustrated in Kolstad (2011, 221). 
 
6 As Kolstad (2011, 267-72) argues there may be cases where a bargaining solution is too costly relative to 
government intervention, and that therefore the choice must be made among different governmental policies. Before 
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comparing the effectiveness of the two alternatives.   

Economic arguments for government regulation of environmental goods center on two 

factors. First, many environmental goods are public goods, meaning that once produced, they can 

be consumed by a large number of people at no extra cost. In other words, consumption or use is 

non-rivalrous because consumption or use by one person does not preclude that by another. If 

those enjoying the benefits of such goods cannot be excluded without paying, non-payers may 

get a free ride from those who do pay. This can lead to under-production of the good or service. 

Second, many natural resources necessary to produce environmental goods are subject to the 

tragedy of the commons. There are no property rights and wasteful open-access conditions 

prevail.7 In this chapter, we consider each of these factors in detail. We then discuss the 

problems inherent in implementing government regulation through the lens of public choice 

economics and in the context of several examples. 

 

The Environment as a Public Good 

Consider air quality. If a factory reduces its emissions of waste into air, everyone in the 

air shed enjoys the benefits of improved air quality, although each person may value the 

improvements differently. Another person moving into the air shed also can enjoy the benefits at 

no extra cost to the factory or to other citizens. Economists therefore call this type of good non-

rivalrous in consumption because one consumer’s enjoyment of the good does not reduce or rival 

the consumption of another.  

                                                                                                                                                                                           
asserting that bargaining costs are too high, however, we argue the real costs of government regulation must be 
compared to the real costs of market solutions.  
 
7 Garrett Hardin, (1968), “The Tragedy of the Commons,” Science 162: 1243-8. 
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The important implication of this characteristic of environmental goods is that the 

aggregate demand for such goods is vertically additive. That is to say, if person A values an extra 

unit of air quality at $10 and person B values it at $5, the total value of the extra unit is $15. In 

contrast, if a good is rivalrous in consumption, as in the case of a hamburger, consumption by 

one person precludes consumption by another. Hence, if person A values the hamburger at $10 

and person B at $5, the value of the hamburger will be determined by the one who consumes it---

either $10 if person A or $5 if person B, but not the sum of the two. 

The standard economic argument that follows from this discussion is that the free-rider 

problem associated with non-rivalrous goods creates a market failure because too little or 

perhaps even none of the good will be produced privately. There is no ability for producers to 

exclude non payers. This analysis, however, is not sufficient to conclude that markets would fail 

to provide the optimal amount of the public good without more focus on various options for 

exclusion and the marginal cost of supplying the public good relative to marginal demand. 

Ownership of a complementary input can provide a means for exclusion and hence, the ability of 

the owner to deny access to those who do not pay. In this circumstance, market provision of the 

public good is possible.8 The public good may also be privately provided if the supplier extracts 

sufficient private value to cover the costs of supply or obtains returns from the sale of 

complementary products.9 For the reasons we make clear in this volume, both government and 

                                                           
8 In a similar manner Ronald Coase illustrated the private provision of public goods through private lighthouses in 
Britain, see Ronald H. Coase (1974), “The Lighthouse in Economics,” Journal of Law and Economics 17(2): 357-
76. 
 
9 This discussion follows that of David D. Haddock (2007), “Irrelevant Externality Angst,” Journal of 
Interdisciplinary Economics 19(1): 3-18. This is also the standard problem facing firms in the social responsibility 
of business debate. See Bruce Hay, Robert Stavins, and Richard H.K. Vietor, eds, (2005) Environmental Protection 
and the Social Responsibility of Firms, Washington D.C.: Resources for the Future. 
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markets may provide some quantity of the public good of environmental quality.  The issue is 

which will provide the efficient quantity? Both private and government provision are costly. 

Consider a movie theater. Once the movie is showing, it can be viewed by additional 

people up to the seating capacity of the theater, with each addition viewer getting added value 

from the showing.10 The large number of private theaters tells us that the market can supply a 

non-rivalrous public good.  Alternatively, consider flower beds that beautify an owner’s house 

and at the same time the neighborhood. Assume, which is likely, that the value of additional 

flowers to each neighbor or passersby is quite low so that an additional flower does not add 

much benefit. Further assume, which is also likely, that the homeowner captures most of the 

additional value from flowers. If the marginal cost of additional flowers is low, the homeowner 

will provide the optimal amount of flowers while generating surplus value for neighbors and 

passersby. In this circumstance there also is no market failure even if excludability is costly. 

 Further, think about the provision of habitat for wildlife, such as bison that are valued 

either because people enjoy knowing the animals exist or people can view them, or both.11 

Clearly existence values are non-rival because one person takes pleasure in their survival at the 

same time that another does. Neither actually has to see the animals. It is impossible to imagine 

how the person providing bison habitat could identify each existence demander and collect from 

that person to help pay for the habitat. In other words, demanders would be able to free ride on 

the supplier who bears the cost of provision. But the public good may still be provided if there 

are sufficient private benefits from doing so.  

                                                           
10 This assumes that one viewer does not distract another by blocking the view, say with a big hat, or making noise, 
say with a ringing cell phone. 
 
11 See John Krutilla (1967), “Conservation Reconsidered,” American Economic Review, Volume 57 (4): 777-86. 
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Examination of Ted Turner’s Flying D ranch in Montana helps to make this clear.  A 

public road runs through the ranch en route to a national forest campground and trailheads, and 

Mr. Turner has no ability to put up a toll booth to charge people driving on the road.  Motorists 

see bison in a spectacular setting, undoubtedly generating significant value for them. The 

marginal cost of providing these bison for viewers may not be low, but the marginal value to Mr. 

Turner is high as evidenced by his ownership of several bison ranches and by the revenue he 

earns from selling bison meat in his restaurants. Although bison on the Flying D are non-rival 

goods for people seeing them along the public road, they are not necessarily under-supplied by 

the private owner, Mr. Turner.  

We do not know if Mr. Turner provides the optimal viewing of bison, nor do we know if 

public provision of bison viewing, such as in Yellowstone Park, is the optimal amount.  Standard 

economic theory suggests that Mr. Turner will decide based on his private benefits and costs and 

as a result, public goods will be under-supplied, but compared to what alternative?12  The 

political economy of regulation and government provision of public goods points to the roles of 

rent-seeking, lobbying, and interest group politics.13 These factors can lead to non-optimal over-

or under-supply by governments.  Private considerations play an important role in the political 

process as well. Without greater specificity in defining the conditions under which governments 

will supply public goods, it is not possible predict that private actors will necessarily under-

provide relative to the government option.  The details will matter in each case.  The lesson from 

                                                           
12 For discussion of the nirvana fallacy, see Harold Demsetz (1969) “Information and Efficiency: Another 
Viewpoint,” Journal of Law and Economics 12(1): 1-22. 
 
13 See James M. Buchanan and Gordon Tullock, (1962), The Calculus of Consent, Ann Arbor: 
University of Michigan Press and Craig Volden and Alan E. Wiseman (2007) “Bargaining in 
Legislatures over Particularistic and Collective Goods,” American Political Science Review, 101 (1): 
79-92.  
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this discussion is that governmental regulation is not necessarily required to supply public goods. 

As we argue throughout this book, determining whether government or market provision of 

environmental goods is superior is an empirical issue on a case-by-case basis. 

 
Environmental Goods and the Tragedy of the Commons 

 
The second argument for governmental regulation for the provision of environmental 

goods is that the inputs for producing them are subject to the tragedy of the commons. 14 The 

tragedy is that resources are over-exploited because property rights (informal or formal, group or 

individual) are lacking thus allowing open access to all. Simply put, open access is the bane of 

natural resource and environmental stewardship. As long as access is open, parties who use it 

will not bear the full costs of their actions, and in the absence of trading, there will be no price 

signals to reveal the opportunity costs of current or future uses. As a result, aggregate production 

or use levels are too high and investment in the resource is too low, compared to what would be 

expected if an owner took account of the resource’s value now and into the future. Without 

property rights to limit and define who has access to the resource and the right to derive value 

from it, parties cannot bargain with one another to constrain use, to invest in it, or to re-allocate it 

to higher-valued activities.15 And even if a group of existing users could agree to control use of 

the resource, new entrants could undermine the agreement. This problem would be even greater 

                                                           
14 Hardin (1968) was not the first to outline the logic and losses in the tragedy of the commons. More than a decade 
before his article, H. Scott Gordon, (1954), “The Economic Theory of A Common-property Resource: The Fishery,” 
Journal of Political Economy 62(2): 124–142 clearly described a similar process. Gordon’s analysis was extended 
by Anthony Scott, (1955), “The Fishery: The Objectives of Sole Ownership,” Journal of Political Economy 63(2): 
116-24, and others. 
  
15 Bargaining of the kind discussed by Ronald Coase, (1960), “The Problem of Social Cost,” Journal of Law and 
Economics 3: 1–44 is not possible. Steven N.S. Cheung, (1970), “The Structure of a Contract and the Theory of a 
Non-Exclusive Resource,” Journal of Law and Economics 13(1): 49–70, emphasized the inability of parties to 
contract for more socially-optimal outcomes.  
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if the first group enhanced its value and made it more attractive to entry by others. There will be 

competitive rush to exploit the resource and to neglect its long-term viability. That rush and 

potential violence are not only costly in terms of labor and capital diverted from production to 

predation and defense, but they shorten time horizons and discourage investment. 16 

Two examples illustrate this tragedy. In a non-exclusive fishery, any fisher with a boat 

can cast a line or net and catch as many fish as he or she desires. With abundant fish stocks, the 

catch by one fisher does not affect the catch by another. However, so long as there are profits 

(economic rents) to be had from fishing and no limits on entry, more fishers will be attracted; 

harvests will increase; and eventually, the stock will be driven down and fishing costs driven up 

until the value of the resource is zero. And in the rush for fish, fishers take increasingly risky 

actions, such as fishing in rough seas, or violently confronting their competitors. This unhappy 

outcome affects far too many fisheries which are the source of twenty-five percent of animal 

protein in the world.17 We explore the problem of regulation as a solution and the important 

potential role of property rights in fisheries in more detail later in this chapter and in Chapter 5.  

 Another example is the national parks. Though access is restricted to those who can 

travel to a park and pay the entry fee, such costs are sufficiently low and kept low by political 

demand so that too many visitors create congestion. This situation diminishes the value of the 

experience to all and places some of the natural habitat in jeopardy. “Bear jams” (cars brought to 

                                                           
16 For a classic study in the early California gold rush, see John Umbeck, (1981), “Might Makes Right: A Theory of 
the Foundation and Initial Distribution of Property Rights,” Economic Inquiry 19 (1): 38-59. See also the historical 
use of violence to protect informal claims in the Maine lobster fishery, James M. Acheson and Roy J. Gardner 
(2005), “Spatial Strategies and Territoriality in the Maine Lobster Industry,” Rationality and Society 17(3): 309–
341. 
 
17 United Nations, Food and Agriculture Organization, (2009), FAO Yearbook; Fishery and Aquaculture Statistics 
2007. 
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a standstill as people observe bears and other wildlife) in Yellowstone National Park are a prime 

example. People also race to get camp sites during the busy summer season. In Yosemite 

National Park with its towering granite rock walls, there are even queues to climb the seemingly 

impossible 3,000-foot vertical face of El Capitan. On the Serengeti Plain in Kenya and Tanzania, 

wildlife migrations attract so many people that the roads are clogged with minivans and the sky 

filled with airplanes and hot air balloons. This is not the outcome that most park visitors wanted, 

or predicted, but it is the natural result of open access. 

 

Figure 2.1: National Park Congestion18 

On the opposite side of the tragedy-of-the-commons coin are individual actions that 

generate benefits to others for which the producers of benefits receive no compensation. When 

an individual refrains from clear cutting a hillside forest, which can be viewed from afar, 

individuals in the view shed capture some of the value—perhaps in the form of higher property 

                                                           
18 Crowding the Old Faithful, Yellowstone National Park, Google Image: 
http://www.google.com/imgres?client=firefox&sa=X&rls=com.yahoo:en-
US:official&biw=1138&bih=470&tbm=isch&tbnid=t6AglzxntlMcAM:&imgrefurl=http://yellowstone.net/&docid=r
gIiLc1OHMtcqM&imgurl=http://yellowstone.net/wp-content/uploads/2012/10/old-faithful-
geyser.jpg&w=1187&h=1001&ei=u_zVUf3pK4HOiwLD1oH4AQ&zoom=1&ved=1t:3588,r:32,s:0,i:186&iact=rc
&page=3&tbnh=186&tbnw=206&start=28&ndsp=14&tx=98&ty=64; 
 Google Images: Bearjam: http://www.flickriver.com/photos/tags/bearjam/interesting/, 
http://www.flickr.com/photos/tags/bearjam/?page=2 
 

http://www.google.com/imgres?client=firefox&sa=X&rls=com.yahoo:en-US:official&biw=1138&bih=470&tbm=isch&tbnid=t6AglzxntlMcAM:&imgrefurl=http://yellowstone.net/&docid=rgIiLc1OHMtcqM&imgurl=http://yellowstone.net/wp-content/uploads/2012/10/old-faithful-geyser.jpg&w=1187&h=1001&ei=u_zVUf3pK4HOiwLD1oH4AQ&zoom=1&ved=1t:3588,r:32,s:0,i:186&iact=rc&page=3&tbnh=186&tbnw=206&start=28&ndsp=14&tx=98&ty=64
http://www.google.com/imgres?client=firefox&sa=X&rls=com.yahoo:en-US:official&biw=1138&bih=470&tbm=isch&tbnid=t6AglzxntlMcAM:&imgrefurl=http://yellowstone.net/&docid=rgIiLc1OHMtcqM&imgurl=http://yellowstone.net/wp-content/uploads/2012/10/old-faithful-geyser.jpg&w=1187&h=1001&ei=u_zVUf3pK4HOiwLD1oH4AQ&zoom=1&ved=1t:3588,r:32,s:0,i:186&iact=rc&page=3&tbnh=186&tbnw=206&start=28&ndsp=14&tx=98&ty=64
http://www.google.com/imgres?client=firefox&sa=X&rls=com.yahoo:en-US:official&biw=1138&bih=470&tbm=isch&tbnid=t6AglzxntlMcAM:&imgrefurl=http://yellowstone.net/&docid=rgIiLc1OHMtcqM&imgurl=http://yellowstone.net/wp-content/uploads/2012/10/old-faithful-geyser.jpg&w=1187&h=1001&ei=u_zVUf3pK4HOiwLD1oH4AQ&zoom=1&ved=1t:3588,r:32,s:0,i:186&iact=rc&page=3&tbnh=186&tbnw=206&start=28&ndsp=14&tx=98&ty=64
http://www.google.com/imgres?client=firefox&sa=X&rls=com.yahoo:en-US:official&biw=1138&bih=470&tbm=isch&tbnid=t6AglzxntlMcAM:&imgrefurl=http://yellowstone.net/&docid=rgIiLc1OHMtcqM&imgurl=http://yellowstone.net/wp-content/uploads/2012/10/old-faithful-geyser.jpg&w=1187&h=1001&ei=u_zVUf3pK4HOiwLD1oH4AQ&zoom=1&ved=1t:3588,r:32,s:0,i:186&iact=rc&page=3&tbnh=186&tbnw=206&start=28&ndsp=14&tx=98&ty=64
http://www.google.com/imgres?client=firefox&sa=X&rls=com.yahoo:en-US:official&biw=1138&bih=470&tbm=isch&tbnid=t6AglzxntlMcAM:&imgrefurl=http://yellowstone.net/&docid=rgIiLc1OHMtcqM&imgurl=http://yellowstone.net/wp-content/uploads/2012/10/old-faithful-geyser.jpg&w=1187&h=1001&ei=u_zVUf3pK4HOiwLD1oH4AQ&zoom=1&ved=1t:3588,r:32,s:0,i:186&iact=rc&page=3&tbnh=186&tbnw=206&start=28&ndsp=14&tx=98&ty=64
http://www.flickriver.com/photos/tags/bearjam/interesting/
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values—without having to pay the party who forgoes logging revenues. Similarly, when an 

environmental group purchases land for endangered species habitat or open space, it provides a 

non-rivalrous public good. Farmers whose land management practices improve the quality of 

water flowing downstream to municipalities, which in turn lowers water treatment costs, are 

producing benefits for which they are not compensated. 

The loss from the tragedy of the commons or from the free-rider problem provides 

incentives to correct the situation. This begs the question of how this is best accomplished. In the 

case of the national parks, private property rights could be defined and enforced and access 

allocated through prices, but there is little political possibility for such a dramatic shift.19 In the 

case of fisheries, fish stocks are being driven to critical lows due to overfishing, and the wealth 

losses can be large. Establishing property rights to such mobile resources is costly, making 

regulation a possible remedy where governments have jurisdiction as they do in their exclusive 

economic zones.20 In the case of wild-ocean fisheries where there is no overriding sovereign 

political authority, neither regulation nor property rights may be feasible without international 

collective action, which may or may not be forthcoming.  In the case of beautiful land views, 

fences can be constructed to keep out free riders, but such fencing is costly. We examine the 

                                                           
19 To be sure, the political issues are complex, given the competing objectives of providing low-cost access to the 
parks as part of the country’s heritage and of protecting their unique natural habitats. For the politics of raising fees, 
see the tentative manner in which modest fee increases were introduced in 2007 
http://www.nytimes.com/2007/05/07/washington/07parks.htm. More fundamental problems in the fee structure and 
management of the National Parks are discussed by Brian Yablonski (2009), “The National Parks: America’s Best 
Idea” PERC Reports 27 (3), Fall. 
 
20 The World Bank (2008) in The Sunken Billions: The Economic Justification for Fisheries Reform estimated that 
$50 billion annually was lost in fishery mismanagement 
(www.fao.org/newsroom/en/news/2008/1000931/index.html). Many fisheries are either open access or subject to 
ineffective government regulation. Rights based systems are gaining traction, however. See Christopher Costello, 
Steven Gaines, and John Lynham, 2008, “Can Catch Shares Prevent Fisheries Collapse?” Science 321, September 
19: 1677-78. 
 

http://www.nytimes.com/2007/05/07/washington/07parks.htm
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political and resource costs of defining property rights and closing open access throughout the 

volume. 

 

The Simple Analytics of Market Failure 

The standard economic analysis of the tragedy of the commons focuses on whether users 

bear the full costs of resource use and on the free-rider problem of whether the producer reaps 

the benefits from goods produced.21 When people can free ride, the costs of provision are born 

by others. In the first case there is too much production and in the latter too much demand. 

Individual fishers with unrestrained access to a fishery face only part of the social costs of 

catching fish. They bear the costs of labor and capital—boat, nets, and fuel—but the costs of 

forgone fish growth and reproduction and the higher cost of catching fish once the stock is 

reduced and dispersed are ignored. If access is open to all, fish left to grow and reproduce will be 

caught by someone else; added reproductive capacity will be shared by all who exploit the 

fishery; and the lower costs of catching fish if the stock is larger and more condensed will benefit 

all fishers.  

 Similarly, people pumping from an open-access groundwater basin will consider the costs 

of drilling and pumping, but will have little reason, other than community norms or local rules 

(see Chapter 4) to consider how depletion of the aquifer affects others.22 Over-pumping can raise 

                                                           
21 When private and social costs (benefits) diverge, there is said to be an externality or third-party effect. A clear 
discussion is provided in Kolstad (2011): 89-95. Because we view the diversion of private and social costs (benefits) 
as one of incomplete property rights we do not use the term. Cheung (1970) also takes a similar approach. As we 
describe in Chapter 3, by focusing on incomplete property rights rather than diversions between private and social 
costs we can direct attention to the fundamental problem at hand.  
 
22 For discussion of the losses of unrestrained pumping, see Robert Glennon (2002) Water Follies: Groundwater 
Pumping and the Fate of America’s Fresh Waters Washington DC: Island Press and the role of common property 
institutions in groundwater management, see Elinor Ostrom (1990) Governing the Commons: The Evolution of 
Institutions for Collective Action, New York: Cambridge University Press, 104-39. 
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the cost for everyone of lifting water from greater depths; create cones of depression around an 

individual well that literally sucks water from nearby wells23; causes sink holes when the 

underlying earth structure collapses due to the withdrawal of groundwater; or allows for salt 

water intrusion when fresh water is extracted from an aquifer near the ocean. The result will be a 

race to the pump house wherein too much water will be pumped too soon.  

 If the private costs to resources users are less than the social costs, resources will be over 

used, and if the private benefits of resource improvements are less than the social benefits, 

environmental goods will be under produced.24 The implications of a setting where not all costs 

are considered in decision making by users can be seen in Figure 2.2 where we use a fishery as 

an example.  

 

 

 

 

 

 

 

 

                                                                                                                                                                                           
 
23 The cone of depression results from differential pressures between the well head and the surrounding rocks 
surrounding it. Pumping reduces pressure at the well head and, in essence, sucks water from nearby rocks. This can 
raise the cost to others pumpers as they struggle to access the resource for their wells and can deplete the resource 
that lies below their surface properties. 
 
24 Here we focus on the divergence between private and social costs, but the reader should recognize that a 
divergence between private and social benefits can be analyzed in the same way. 
 

Value 

Fishing Effort E* Ep 

MSC MPC 

MSB=MPB=P 



14 
 

 

Figure 2.2 

 

MPC shows the marginal private costs faced by each party; MSC shows the marginal 

social cost; MPB and MSB show the marginal private and social benefits, which are assumed to 

be equal in this example. With open access and hence, no property rights to the resource, there is 

no way for user A to force user B to pay for his or her effect on the overall costs of production. 

One fisher cannot demand and receive compensation for any additional catch costs arising from 

fishing or congestion by others, nor can a groundwater pumper charge another well owner for 

causing higher lift costs from unrestricted aquifers.25 Indeed, quite the opposite. When private 

costs are less than the private benefits, it is worthwhile for each individual to combine additional 

labor and capital with the resource to capture more of the rents. The resulting competition leads 

to more investment in extraction, driving up total costs, driving down total value and dissipating 

long-run resource rents. For non-renewable resources, the tragedy of the commons is 

economically-premature exhaustion and for renewable resources it is lower long-run recovery 

rates.26  

                                                           
25 This point is implicit in the analysis of unrestricted fisheries by Gordon (1954) and Scott (1955). The problem of 
interconnected costs of groundwater pumping is described in J. Herbert Snyder, (1954), “The Economics of 
Groundwater Mining,” Journal of Farm Economics 36(4): 600-610. 
 
26 The classic article on the economics of resource extraction is Harold Hotelling (1931) “The Economics of 
Exhaustible Resources.” Journal of Political Economy 39 (2): 137-175.  It is worth pointing out that for all the 
cyclical worry about non-renewable resource exhaustion, there is not one solid historical example of society 
“running out” of such a resource.  In contrast, exhaustion of renewables has happened quite frequently (species 
extinction).  This is why it is illogical to refer to non-renewables as “exhaustible” and renewables as “inexhaustible” 
resources.  A major reason for this outcome is the property rights structure.  Non-renewables tend to be privately 
owned and exploited, whereas renewables tend to be open-access either because of the high costs of bounding or by 
law.  We explore the transaction costs of defining property rights throughout the volume.  
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 With open access MPC is below MSC, and assuming that the catch is sold in a 

competitive market where the price reflects additional benefits of fishing effort to the fisher and 

to the consumers of fish, MPB = MSB. The individual optimal fishing effort is Ep, compared to 

the socially optimal effort of E*. Beyond this static analysis, harvest practices have dynamic 

effects as new entry and overfishing drive fish stocks down thus raising private and social costs. 

Gradually with stock depletion, individual and aggregate effort levels decline as the rents from 

the fishery are depleted.27 If markets or regulations can make the private costs reflect the social 

costs, efficiency will be improved. 

 

The Legacy of Pigou 

The underpinning of this analysis comes from British economist Arthur Cecil Pigou, who 

argued that the divergence between private and social costs calls for regulatory action to correct 

the problem. As he put it, the divergence in costs occurs “owing to the technical difficulty of 

enforcing compensation for incidental disservices” (Pigou 1932, 185). 28 In effect, Pigou was 

referring to the costs of defining property rights and promoting exchange. He called the resulting 

efficiency loss a reduction in the “national dividend.” 

                                                           
27 In the case of property rights and differential responses across resources, see Gary D. Libecap (1989), Contracting 
for Property Rights, New York: Cambridge University Press.  
 
28 On the benefit side, under production of valuable services occurs because marginal private benefits are less than 
marginal social benefits “because incidental services are performed to third parties from whom it is technically 
difficult to exact payment” A. C. Pigou, (1932), The Economics of Welfare, 4th edition, London: Macmillan: 183-84. 
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Figure 2.3: Arthur Cecil Pigou, 1877-195929 

 The general problem described by Pigou is referred to as market failure because 

autonomous actors fail to reach the optimal level of resource use and maximize resource rents. In 

actuality, however, the problem is more appropriately referred to as a missing market rather than 

a failing market. The absence of property rights due to “technical difficulties” precludes 

contracts that constrain access and output and that promote trade to generate price signals about 

opportunity costs. In other words, “technical difficulties” prevent a market from occurring. 

Rather than determining what causes the impediments establishing rights and bargaining over 

them, Pigou’s focus was on how taxes could raise private costs to the level of social costs, MPC 

+ Tax = MSC, and thereby induce the optimal level of fishing effort.30 Once the tax is set, firms 

decide their desired production levels according to marginal private costs including the tax.31 In 

                                                           
29 Source: Pigou.ipg. http://www.hetwebsite.org/het/profiles/pigou.htm 
 
30 Carl Dahlman (1979) “The Problem of Externality,” Journal of Law and Economics, 22 (1): 141-62, 158-60) 
discusses the importance of directing attention to how the transaction costs of bargaining might be lowered rather 
than solely on perceived distinction between private and social costs. Doing so would more likely result in improved 
environmental and natural resource policies.  
 
31 See Keohane and Olmstead (2007, 134-37) among others for discussion of Pigouvian taxes. 
 

http://www.hetwebsite.org/het/profiles/pigou.htm
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the case of unaccounted for benefits, Pigou’s logic calls for a subsidy to equate private and social 

benefits and increase private production of the good.  

 Alternatively, government could directly constrain production or output to optimal levels, 

E*, in the fishing effort example through performance and technology standards, such as catch 

limits, short fishing seasons, harvest area restrictions, specialized gear requirements, and vessel 

size controls.32 Performance standards leave some discretion with the agent for compliance with 

a fixed target, although as we will see the adjustments margins chosen drive up costs. In the 

fishery case, more and more fishing vessels and crews are added as fishing seasons are shortened 

to meet a particular total allowable harvest. Technology requirements are easier to verify because 

inspectors can see whether the authorized equipment is being used, but they may not be the most 

efficient way of achieving the desired level of environmental good production. 

 Though described by Francis Bator as the “simple analytics of welfare maximization,” 33 

transitioning from the analytics of regulation or taxation to the implementation of such policies is 

more complex in the political context. The transactions costs of implementation include 

information costs, distributional effects, and special interest lobbying. The total costs can be high 

and exceed the alternative of defining property rights and relying upon markets. 

 

Information Costs 

 Setting the appropriate tax or production rate requires having knowledge of the private 

and social costs and benefits implicit in the simple analytics. Regulators may not be in the best 
                                                           
32 Prescriptive regulation, particularly with regard to air pollution control, is described by Kolstad (2011, 223-40) 
with an extensive discussion of the direct costs involved.  
 
33 Francis M. Bator, (1957/), “The Simple Analytics of Welfare Maximization,” American Economic Review 47(1): 
22-59. 
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position to secure this information. 34 As Hayek (1945, 519-20) noted, “the economic problem of 

society is . . . not merely a problem of how to allocate ‘given resources’ if ‘given’ is taken to 

mean given to a single mind which deliberately solves the problem set by these ‘data.’” The “use 

of knowledge in society,” as Hayek described it, requires obtaining information on benefits and 

costs—information that often is not well known or is controversial because it is specialized and 

diffused and is generated dynamically over time. For Hayek, prices generated by trading in 

decentralized markets produced this knowledge.35 Regulation, unless it allows for exchange, 

does not generate such information.  

 For efficiency, Pigouvian regulation would be set equal to the difference between 

marginal private and social costs at the optimal level of production, but knowing what this 

difference is as well as optimal pollution levels requires collaboration between users and 

regulators. The former have little incentive to cooperate because they will pay the fee and bear 

the costs of adjusting to the regulatory constraint.  Collecting sufficient abatement cost and 

pollution-control benefit information in order to set an optimal tax is a huge challenge, and just 

how the political process would assemble such information without objectives being high jacked 

by special interests is not clear. At the same time, setting a pollution cap and its use in cap-and-

trade systems that we describe later also requires similar information, but in the latter case there 

could be more flexibility as new information on the value of pollution reductions became 

available.  The cap could be adjusted. Taxes which are so transparent may not be so easily 

modified in the political process, especially if increases are required.36  

                                                           
34 The information problem also is discussed by Stavins (2007, 21). 
  
35 F.A. Hayek, (1945), “The Use of Knowledge in Society, American Economic Review 35 (4): 519-30. 
 
36 In a similar case, the Colorado Big Thompson Water Project in north central Colorado assigns water rights owners 
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 In theory, implementation of a Pigouvian tax would equate marginal control costs across 

firms.  Those firms with lower compliance costs would cut back more and those with higher 

costs less. But obtaining firm-specific information is difficult, and uniform standards that are 

commonly used typically do not allow for exchanges between firms in responding to regulatory 

controls.37 Of course, producers utilizing the open-access resources—be it a fishery or the 

atmosphere—will have their own assessments of the size and characteristics of the resource and 

extent of the open-access problem. These users, however, are likely to be reluctant to reveal their 

private information, preferring to act strategically in the political process so as to secure the most 

favorable regulation or tax and to avoid penalties for the failure to comply.38  

 

Distributional Effects 

 Any regulation or tax will have differential effects on resource users depending on the 

value they capture from use. At the margin, rents under open access will be driven to zero, but 

inframarginal users, who have more knowledge of the resource or have made physical and 

                                                                                                                                                                                           
a share in the total allowable amount of water that can be withdrawn each year. In dry years the cap is tightened and 
in wet ones, loosened. The shares remain constant, but the amounts vary and all rights owners understand this 
process. We examine the Colorado Big Thompson later in the volume.  
 
37Point sources of pollution are more easily observed and generate more information than are nonpoint, which is 
why the former are usually the focus of regulation, as with discharge controls under the Clean Water Act.  Nonpoint 
pollution, however, may be a greater problem, however. Ways of addressing nonpoint pollution are examined in 
Kathleen Segerson (1988), “Uncertainty and Incentives for Nonpoint Pollution Control,” Journal of Environmental 
Economics and Management. 15:87-98; A.P. Xepapadeas (1992), “Environmental Policy Design and Dynamic 
Nonpoint-Source Pollution,” Journal of Environmental Economics and Management 23:22-39; and Richard D. 
Horan, James S. Shortle, and David G. Abler (1998), “Ambient Taxes When Polluters have Multiple Choices,” 
Journal of Environmental Economics and Management 36:186-199. 
 
38 Strategic behavior also is possible in the allocation of property rights, such as catch shares or emission allocations. 
But with subsequent exchange, reallocation of rights is possible. Regulation is rarely so flexible.  
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human capital investments specific to it, may still be capturing some rents. A tax will reduce 

their returns even if it increases overall rents, giving them reason to oppose the tax. 39  

 Such distributional effects make it difficult to create political coalitions necessary to 

implement efficiency-enhancing policies.40 In the fishery example, those fishers earning rents 

even with open access might support a tax if it were placed on the marginal entrants. 41 But the 

politician or bureaucratic official proposing such a tax will undoubtedly face opposition from 

those entrants who are now forced to move their labor and capital to other sectors. Although a 

tax could increase the “national dividend” as it was called by Pigou, the increase will accrue to 

some, while the costs are borne by others.  

Similarly, a carbon tax proposed to limit CO2 emissions may provide general benefits to 

the global population and generate large revenues for governments, but it will impose specific 

costs on local carbon producers, such as electric utilities, and consumers. There then is the 

potential for migration of regulated entities to less-regulated settings, with the corresponding loss 

of production, employment and economic growth.  This phenomenon is called leakage in climate 

change regulation and it is a major concern of politicians and their constituents.42  These issues 

                                                           
39 Ronald N. Johnson and Gary D. Libecap, (1982), “Contracting Problems and Regulation: The Case of the 
Fishery,” American Economic Review 72(5): 1005-22 discuss why certain fishers in an open access fishery will earn 
rents and why they would resist uniform restrictions.  For further analysis of differential rents in an open-access 
fishery, see Corbett Grainger and Christopher Costello (2012), “Resource Rents, Inframarginal Rents, and the 
Transition to Property Rights in a Common Pool Resource,” working paper, Department of Agricultural and 
Resource Economics, University of Wisconsin, Madison.  
 
40 Mancur Olson, (1965), The Logic of Collective Action: Public Goods and the Theory of Groups. Cambridge, MA: 
Harvard University Press. Kolstad (2011, 230) and Stavins (2007, 21) discuss opposition to the use of taxes and their 
relatively limited use in environmental policy.  
 
41 See Terry L. Anderson, Ragnar Arnason, and Gary D. Libecap, (2011), “Efficiency Advantages of Grandfathering 
in Rights-Based Fisheries Management,” Annual Review of Resource Economics. www.resource.annualreview.org. 
 
42 The problem of leakage applies to any unilateral regulation in addressing a global problem. See Jonathan Baert 
Wiener (2007), "Think Globally, Act globally; The Limits of Local Climate Change Policies." University of 

http://www.resource.annualreview.org/
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explain why taxes are not politically popular and are rarely used by politicians or agencies to 

solve the open-access problem. 

If restrictions to an open-access resource increase overall rents, it is conceivable that 

losers could be compensated from the gains. Even then, there remains the question of who gets 

access and who should pay whom. 43 Making transfer payments is politically complex because it 

requires building a consensus on how much to pay, who should be paid, and who should pay. 

Compensation is critical because the impact of the tax must be weighed against the 

environmental benefit.  Fullerton and Metcalf (1997) argue that the literature on Pigouvian taxes 

has focused too heavily on the revenue generated and too little on the environmental outcome. 

Because all taxes impose costs on someone, the tax burden could outweigh the environmental 

benefit. Thus, the government must use Pigouvian tax revenue to lower other taxes, but the 

theory by which politicians would credibly commit to such reductions is not spelled out. 

Fullerton and Metcalf also argue that the effectiveness of any Pigouvian tax depends upon 

whether it supplements or replaces existing regulation. If the tax replaces command-and-control 

regulation, it might be environmentally beneficial at least in terms of cost effectiveness. If it adds 

to existing regulation, the environmental and efficiency effects are not obviously beneficial. The 

baseline upon which the tax is considered importantly affects its outcome.44  

 

                                                                                                                                                                                           
Pennsylvania Law Review, 155: 101-119; James B. Bushnell, and Erin J. Mansur (2011), “Vertical Targeting and 
Leakage in Carbon Policy,” American Economic Review, Papers and Proceedings 10 (3): 263-7. 
 
43 For a discussion of the allocation of emission permits for SO2 see Paul L. Joskow and Richard Schmalensee (1998) 
“The Political Economy of Market-Based Environmental Policy: The U.S. Acid Rain Program,” Journal of Law and 
Economics 41 (April): 37-83. 
 
44 Don Fullerton and Gilbert E. Metcalf (1997) "Environmental Taxes and the Double-Dividend Hypothesis: Did 
You Really Expect Something for Nothing?" Cambridge, MA: NBER Working Paper w6199. 
 

http://ssrn.com/abstract=225957
http://ssrn.com/abstract=225957
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Special Interest Effects 

 Regulation and tax policies are the results of the political process, where outcomes are 

determined by interest group politics. In the political arena, outcomes diverge from the public 

interest as a result of lobbying, log rolling, agency delegation and discretion, executive authority, 

and litigation.45 In this political process, benefits are concentrated on special interests while costs 

are diffused to the general population, and voters remain rationally ignorant, meaning they 

typically are well informed about narrow issues of concern to them, and ill informed about 

broader issues outside their coalition.46  

 On the political economy of regulation and taxation or subsidies, Pigou was not naive. As 

he put it, “It is not sufficient to contrast imperfect adjustments of unfettered private enterprise 

with the best adjustment that economists in their studies can imagine. We cannot expect that any 

public authority will attain, or will even wholeheartedly seek, that ideal.”47 In a sense, Pigou 

presages the public choice revolution by recognizing the importance of the “quality” of the 

governmental body in implementing policy and saying that the political solutions depends on  

                                                           
45 Transactions costs and coalition formation and stability are discussed in Ronald N. Johnson and Gary D. Libecap 
(2003) “Transaction Costs and Coalition Stability under Majority Rule,” Economic Inquiry 41(2): 193-207 with 
references to key literatures.  
 
46 See Gordon Tullock, (2008) "Public Choice," The New Palgrave Dictionary of Economics, 2nd Edition,  
Steven N. Durlauf  and Lawrence E. Blume, eds, New York:  Palgrave Macmillan 
<http://www.dictionaryofeconomics.com/article?id=pde2008_P000240> doi:10.1057/9780230226203.1361.  
The effects of coalition formation, information distortion, and lobbying as shown in the development of U.S. 
Ethanol policies is addressed in Ronald N. Johnson and Gary D. Libecap (2001) “Information Distortion and 
Competitive Remedies in Government Transfer Policies: The Case of Ethanol,” Economics of Governance 2(2): 
101-34. 
 
47 A.C. Pigou, (1912), Wealth and Welfare, London: Macmillan, 247-48.  For a thorough discussion regarding 
Pigou’s understanding of political action, see Steven G. Medema , (2009), The Hesitant Hand: Taming Self-Interest 
in the History of Economic Ideas. Princeton, NJ: Princeton University Press, Chapter 3. 
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the intellectual competence of the persons who constitute it, the efficacy of the 

organisation through which their decisions are executed, their personal integrity in the 

face of bribery and blackmail, their freedom from domination by the privileged class, 

[and] their ability to resist the pressure of powerful interests or of uninstructed opinion.48 

Optimal regulation and taxation will always be conditioned by political pressures because 

“[e]very public official is a potential opportunity for some form of self-interest arrayed against 

the common interest.”49 Since Pigou’s writing, public choice theorists have expanded our 

understanding of the complications of political action to address the losses of open access.50 As 

we have noted, general voters and taxpayers are rationally ignorant, meaning that they are not 

well informed on most issues because the costs of regulation are diffuse and the benefits 

concentrated. On the other hand, when the costs are concentrated as with entry regulations, those 

bearing the costs will be “rationally informed.” And to the extent that regulations, taxes, or 

subsidies accrue benefits to special interest groups, they will form coalitions to receive those 

benefits. Not surprisingly this can lead to agency capture and rent seeking.51 Further, agency 

officials who implement the regulatory, taxation, or subsidy policies have their own bureaucratic 

agendas and are often linked closely to the industry or a particular constituency that may advance 

                                                           
48 Pigou (1932, 125). 
 
49 Pigou (1912, 248). 
 
50 Buchanan and Tullock, (1962). 
 
51 George Stigler (1971) “The Theory of Economic Regulation,” Bell Journal of Economics and Management 
Science 2:3-21; J.J. Laffont and J. Tirole (1991) “The Politics of Government Decision Making. A Theory of 
Regulatory Capture,” Quarterly Journal of Economics 106(4): 1089-1127; Peltzman, (1976) “Toward a More 
General Theory of Regulation,” Journal of Law and Economics 19(2): 211-240; Sam Peltzman, (1998), Political 
Participation and Government Regulation, Chicago: University of Chicago Press; Anne O. Krueger, (1974), “The 
Political Economy of the Rent-Seeking Society,” American Economic Review 64(3): 291-303; Gordon Tullock, 
(1967), "The Welfare Costs of Tariffs, Monopolies, and Theft," Western Economic Journal 5 (3): 224–232. 
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their agency’s interests, rather than that of the resource to be protected.52 Indeed, Stavins (2007, 

30-31) argues that the reason why command-and-control instruments have dominated, despite 

their costs, is that the main parties involved—certain regulated firms, environmental advocacy 

groups, organized labor, politicians, and bureaucratic officials have favored it.53 

When there are numerous constituencies, politicians must balance conflicting interests in 

a manner described by Peltzman (1976) and Becker (1983) so as to maximize political support 

for taking action.54As a consequence, politicians select regulatory or tax policies that reduce 

overall political opposition and raise expected net gains for key constituents. All of this suggests 

that policies reduce the losses due to open access and free ridership will be much less straight 

forward than the process illustrated in Figure 2.2 suggests.55Moreover, the political economy 

factors indicate that there is no clear-cut choice between government and private provision of 

public goods.  Markets are attractive because of their ability to enlist private incentives at lower 

cost in the providing environmental quality.  

 

                                                           
52 Ronald N. Johnson and Gary D. Libecap, (1994), The Federal Civil Service and the Problem of Bureaucracy: The 
Economics and Politics of Institutional Change, Chicago: University of Chicago Press and NBER, 96-125. 
 
53 Robert N. Stavins, (2007, 30-32). The support by various parties for different environmental 
policies also is discussed in Nathaniel O. Keohane, Richard L. Revesz, and Robert N. Stavins (1998), 
“The Choice of Regulatory Instruments in Environmental Policy,” Harvard Environmental Law 
Review 22: 313-45. 
 
54 Sam Peltzman, (1976); Gary S. Becker, (1983), “A Theory of Competition among Pressure Groups for Political 
Influence,” Quarterly Journal of Economics 98(3): 371-400. 
 
55 Frances R. Homans and James E. Wilen (1997), “A Model of Regulated Open Access Resource Use,” Journal of 
Environmental Economics and Management 32: 1-27, model regulation endogenously are argue that in the case of 
the fishery, regulation can actually lead to greater rent dissipation than open access because any regulatory-induced 
rents are also open-access resources, subject to further competition. In a pure open-access setting, these rents would 
not have emerged, but are the results of restrictions on entry and limits on harvest that lead to stock improvements 
and additional rents.  
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The Reality of Regulation  

Snowmobiles 

 The challenges inherent in environmental regulation are illustrated even by a case where 

the resource is owned by the government. This example involves the use of snowmobiles in 

Yellowstone National Park. Though the science regarding the effect of snow mobiles on the 

park’s resources is not settled, the conflict has been between snow mobile users who wanted to 

use Yellowstone as a winter playground and environmentalists who were concerned that the 

machines polluted the air and disrupted wildlife. Because Yellowstone is a government resource, 

the dispute could only be solved through political lobbying and litigation. Environmental groups 

were more effective and convinced policy makers to limit the number of snowmobiles allowed 

entering the park each day. But who would these people be? Would entry be granted on a first 

come-first served basis; would it be by price; would it be by permit or license; if so, to whom 

should the permits or licenses be granted? People traveling from afar might be willing to pay 

more than the local population, but this would mean the latter would lose. Firms on the border of 

the park renting snowmobiles would have no guarantee that their machines would be the ones 

granted entry if allocation were on a first-come-first-served basis. The debate, unfortunately, 

continues to rage, illustrating the all three of the problems—information costs, distributional 

effects, and special interest lobbying —associated with government regulation.56  

                                                           
56 For a discussion of the ongoing snowmobile controversy, see 
http://www.nationalparkstraveler.com/2009/07/interior-secretary-scales-back-snowmobile-use-yellowstone-
national-park-calls-more-public-co. 
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Figure 2.457 

 

Additional examples illustrate the complexities and costs involved in government 

regulation.  In light of these factors, it will not always be the case that regulation is the efficient 

default for providing environmental benefits.  Property rights and markets can be a more 

effective alternative in many settings.  

 

Fisheries 

As noted in the introduction, wild ocean fisheries are a classic open-access resource. The 

implications of this have been understood for a long time both by fishers and by pioneering 

scholars including Scott Gordon, Anthony Scott, and Vernon Smith.58 There are some successes 

                                                           
57 Source:  Google Images: Bison and Snowmobiles, 
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&docid=Gp2q2PZkQQ0GLM&
tbnid=Ps9r9_zDX8P3OM:&ved=&url=http%3A%2F%2Fwww.homeaway.com%2Fvacation-
rental%2Fp130280&ei=pf7VUdbWEKiyiQL6yoCQCg&bvm=bv.48705608,d.cGE&psig=AFQjCNGXpfxtp--
Q8GTTd9c8yb6igdsCbw&ust=1373065253638151. 
 
58 Gordon (1954), Scott (1955) and Vernon L. Smith, (1969), “On Models of Commercial Fishing,” The Journal of 
Political Economy, 77 (2): 181-198.  
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in constraining fishing effort and rebuilding stocks, but these are due more rights-based 

management, than to uniform regulations in the Pigouvian tradition.59 Nevertheless, exploitation 

rates continue to rise in many fisheries and stocks continue to decline.60 Hannesson (2004), 

Arnason (2002), and Shotton (2000) outline a common pattern in fisheries of open-access losses 

and delayed unsuccessful regulation.61 

A positive start to restricting access to fisheries was the extension of territorial limits to 

200 miles. Given that many stocks migrate beyond the EEZs, there was nothing biologically or 

environmentally significant about the 200-mile distance in the 1970s. Nonetheless, these 

exclusive economic zones or EEZs as they are called, allowed coastal governments to gain some 

control over access to fisheries. Among these were the British Columbia salmon fishery, the 

North East Atlantic, Icelandic, and North Sea Herring fisheries, and the Norwegian cod fishery.62 

Initial controls were in the form of uniform restrictions on fishing seasons, vessel sizes, and 

equipment types.63 Standardized rules minimized information requirements and avoided the 

                                                           
59 See Donald R. Leal, (2005), “Fencing the Fishery: A Primer on Rights Based Fishing,” in Donald R. Leal, Ed., 
Evolving Property Rights in Marine Fisheries, Lanham, MD: Rowman and Littlefield; Rögnvaldur Hannesson, 
(2004), The Privatization of the Oceans, Cambridge, MIT Press; Nicolas L. Gutierrez, Ray Hilborn, and Omar 
Defeo, (2011), “Leadership, Social Capital and Incentives Promote Successful Fisheries,” Nature 470: 386-89; and 
Costello, Gaines, and Lynham, (2008). 
 
60 Ransom A. Myers and Boris Worm, (2003), “Rapid Worldwide Depletion of Predatory Fish Communities,” 
Nature 423: 280-83; Jennifer A. Devine, Krista D. Baker, and Richard L. Haedrich, (2006), “Fisheries: Deep-Sea 
Fishes Qualify as Endangered,” Nature 439, 29; Boris Worm, et al, (2009), “Rebuilding Global Fisheries,” Science 
325, 578-85. 
 
61 Hannesson, (2004, 56). See also Ragnar Arnason, (2002), “A Review of International Experiences with ITQ,” 
Annex to Future Options for UK Fishing Management, Report to the Department for the Environment, Food and 
Rural Affairs, CEMARE, University of Portsmouth, UK and Ross Shotton, 2000, “Current Property Rights Systems 
in Fisheries Management,” in Ross Shotton, ed. Use of Property Rights in Fisheries Management, Proceedings of 
the FishRights99 Conference, Fremantle Western Australia, Rome: FAO, Fisheries Technical Paper 404/1, 45-50. 
 
62 Hannesson (2004, 69-71, 103, 116-117). 
 
63 Hannesson (2004, 38, 107, 116).  
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distributional effects of restrictions that would differentially affect certain fishers. With non-

citizens excluded or given only narrow access privileges, there were some short-term gains to the 

countries that implemented these regulations. 

In general, however, uniform regulations under the EEZs have not been very successful 

in reducing harvest rates and increasing stocks because they do not and cannot control every 

margin along which fishers can adjust. With limits on non-citizen fishing, national fleets 

expanded to fill the void, but with new fishing pressure, stocks declined. Growing concerns led 

to tighter season constraints, vessel licensing, and new equipment controls, such as minimum net 

sizes to release adolescent fish.64  

The experience of the British Columbia halibut fishery is telling. When regulation began 

in 1980, total capacity was set at 435 vessels, and new vessels rapidly entered to meet the target, 

with the number rising by 31 percent in nine years. Increased fishing pressure, however, caused 

stocks to fall, inducing regulators to gradually reduce the season from 65 days to 6 days by 1990. 

The shortened season led to further private investment in larger and more powerful vessels and a 

competitive fishing derby to harvest as many fish as possible in the limited time available. 

Harvests had to be processed and frozen, and more valuable fresh halibut were not available for 

market after the season closed.65 Similar problems with uniform regulation occurred in other 

fisheries. For example, in the 1970s, the Alaska halibut and sablefish season was over 100 days 

                                                           
64 Hannesson (2004, 61-62). 
 
65 R.Q. Grafton, D. Squires, and K.J. Fox (2001) “Private Property and Economic Efficiency: A Study of a 
Common-Pool Resource, Journal of Law and Economics, 43 (2): 679-713, 685. See Table I for vessel numbers and 
fishing seasons. See also K.E. Casey, C.M. Dewees, B.R. Turris, J.E. Wilen (1995), “The Effects of Individual 
Vessel Quotas in the British Columbia Halibut Fishery,” Marine Resource Economics 10: 211−30. 
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annually, but by 1995 it had dropped to 2 or 3 days.66 The Canadian sablefish season shrank 

from 245 days in1981 to 14 days in 1989; the fishery was closed in 1995 and reopened with 

tighter restrictions in 1996.67 There can only be one general conclusion from such fishery 

regulations: They have not been successful in reducing catch, increasing stocks, raising harvest 

values, and lowering costs. 

 

Air Quality 

The atmosphere is another example of an open-access resource. Emissions arise from 

manufacturing plants, utilities, vehicle exhaust, and a myriad of other sources that are part of a 

modern economy. At the same time, as incomes rise, citizens want cleaner air for health or 

esthetic reasons. Hence, use of the air as a waste disposal medium conflicts with demands for 

clean air. With no well-defined and enforced property rights to the atmosphere because it is 

fugitive and virtually impossible to bound at any reasonable cost, there is a potential for 

emissions to be greater than optimal. So long as releases are limited and the airborne stock is 

small relative to the assimilative capacity of the atmosphere, there is little adverse impact. As 

emissions and incomes grow, however, the health and amenity effects of open access to the 

atmosphere become more serious. If the emitted particles are relatively large so that they fall out 

of the atmosphere quickly or if emissions interact with local sunlight and geographical factors, as 

with urban smog, air pollution has localized effects and can be better dealt with at the local level. 

On the other hand, in cases for which emissions travel larger distances, as with SO2, or if they 

                                                           
66 Hannesson (2004, 141). 
 
67 Hannesson (2004, 107). 
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mix with the upper atmosphere, as with chlorofluorocarbons (CFC’s) and CO2, the effects are 

more broadly cast and require collective action over a larger geographic area. In most of these 

cases, however, command-and-control emissions regulation has been slow in adoption and costly 

because of reliance upon uniform technology and performance standards that do not allow for 

flexible responses or the ability to have most pollution abatement taken on by those units that can 

do so at least-cost.   

 

Local Air Quality Regulation—California Smog 

Consider the problem of urban smog in southern California.68 Scientific research as early 

as 1950 revealed that there was a photochemical reaction that converted pollutants from 

refineries and motor vehicles into smog. In the 1960s the state eventually began issuing air 

quality alerts. Despite the persistence of smog in the Los Angeles Basin, however, it took 

approximately 35 years before regulations were enacted to directly attack the major source of the 

problem—auto exhaust.69Even when the California Pure Air Act of 1968 authorized air pollution 

control districts, the primary regulatory response was on technological adjustments to reduce 

emissions as a condition for licensing new and some used vehicles and to establish uniform 

emissions standards for stationary sources.70 Most mobile pollution sources, however, remained 

relatively unregulated. 

Eventually, the Federal Government became involved with passage of the Clean Air Act 

of 1963. This was followed by the Motor Vehicle Control Act of 1965 and the Air Quality Act of 
                                                           
68 See Krier and Ursin (1977) and Krier (1994). 
 
69 Krier and Ursin (1977, 6). 
 
70 Krier and Ursin (1977, 8, 277-79). 
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1967, which required states to set air quality standards consistent with the Clean Air Act. 

California complied by passing the Pure Air Act of 1968, setting higher emissions standards and 

creating the Air Resources Board with regulatory jurisdiction over mobile and stationary 

sources.71 The Federal Clean Air Act Amendments of 1970 established uniform air quality 

standards across the country and identified non-attainment areas where more restrictive controls 

were to be implemented.72 Although pollution levels have been reduced generally, the costs of 

doing so have been high.73  

 

Regional Air Quality Regulation—Acid Rain 

 One of the best documented examples of the effect of mixing politics and regulation are 

found in The Clean Air Act Amendments of 1977. Ackerman and Hassler (1981) capture the 

result in the title of their book, Clean Coal/Dirty Air: or How the Clean Air Act Became a 

Multibillion-Dollar Bail-Out for High-Sulfur Coal Producers.74 They document that regulations 

under those amendments did little to reduce sulfur emissions, but purposely encouraged 

continued use of dirtier eastern coal over the alternative of cleaner low-sulfur western coal. 

Eastern coal producers and mining unions feared competition from less-polluting sources. 

Hence, they formed an alliance with environmental groups to lobby Congress, the White House, 

and the EPA to enact legislation requiring flue gas scrubbers for all new plants, rather than 
                                                           
71 Krier and Ursin (1977, 9-10). 
 
72 Krier and Ursin (1977, 2-3). 
 
73 Krier and Ursin (1977, 258, 296-307), Johnston (2007, 358). 
 
74 Bruce Ackerman and William T. Hassler (1981) Clean Coal/Dirty Air: or How the Clean Air Act Became a 
Multibillion-Dollar Bail-Out for High-Sulfur Coal Producers, New Haven: Yale University Press. See the excellent 
review of their book by Robert T. Crandall (1981) in the Bell Journal of Economics 12 (2): 677-682.  
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having them to meet specific emission standards regardless of the means. This reduced the 

incentive to buy and burn western coal with higher transportation costs to eastern power plants. 

Indeed, using low-sulfur coal to reduce emissions, rather than adopting the new technology, was 

prohibited!  

 Meanwhile, existing power plants were exempted from installing scrubbing technology 

that could cost upwards of $10 million for each plant and require large numbers of skilled 

engineers to operate them. This dramatically raised compliance costs for new sources and 

potentially increased SO2 emissions if the new technology failed to work correctly. Moreover, 

the EPA could not monitor all sources. Not surprisingly, few newer clean plants were built and 

older dirty plants were kept on line longer than they might otherwise have been. Hence, air 

quality improved little because dirtier eastern coal was burned.  

Important aspects of the clean air objective were lost in political maneuvering. Ackerman 

and Hassler argue that new executive agencies, such as the EPA, are much more vulnerable to 

political lobbying than are the older New Deal agencies that were more protected from such 

pressures. Subsequent dissatisfaction with the costs of these regulations led to positive changes 

in federal air quality regulation, but costs of controlling pollution continue to climb. On the 

positive side, some emission trading programs were implemented including “bubbles” which 

allowed exchanges of emission permits among different sources in a single plant; netting which 

allowed plant expansion if overall emissions did not increase; banking which allowed firms to 

carry forward unused emission credits; and offsets which allowed new plants to purchase credits 

for reduce emissions from existing plants.75 Nonetheless, by 1990 U.S. pollution control costs 

                                                           
75 These limited trades are estimated to have resulted in savings of $1-$12 billion in pollution control costs, 
(Dewees, 1998, 600). 
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had reached $125 billion annually, nearly a 300 percent increase in real terms from 1972 

levels.76 Because traditional regulation gave advantages to old plants and technology, there were 

few incentives to develop new technologies to reduce emissions at lower cost. Newer units were 

forced to adopt the technology specified by the regulator, rather than to develop and use cost-

effective techniques for reducing emissions.77 This outcome should come as no surprise. Pigou 

warned that “[e]very public official is a potential opportunity for some form of self-interest 

arrayed against the common interest” played out under the Clean Air Act. 78  

 

Endangered Species  

 Open access to wildlife also can lead to over-exploitation and ultimately to extinction as 

was nearly the case with North American bison and was the case with the passenger pigeon. This 

is especially a problem for wildlife species that migrate over territories larger than the size of 

typical land holdings and have relatively low market values.79 As we will discuss in subsequent 

                                                                                                                                                                                           
 
76 Stavins, (2007, 19-47, 34). 
  
77 Jody Freeman and Charles D. Kolstad, 2007, “Prescriptive Environmental Regulations versus Market-Based 
Incentives,” in Jody Freeman and Charles D. Kolstad, eds, Moving to Markets in Environmental Regulation: 
Lessons from Twenty Years of Experience, New York: Oxford University Press, 3-16, 5. See also Peter B. 
Pashigian, (1985), “Environmental Regulation: Whose Self-Interests are Being Protected?” Economic Inquiry 23 
(4): 551-584. 
 
78 Pigou (1912, 248).  For an empirical analysis of the Clean Air Act’s effect on air quality, see Indur M. Goklany, 
(1999) Clearing the Air: The Real Story of the War on Air Pollution. Washington D.C.: The Cato Institute. 
 
79 Dean Lueck, (1989). “The Economic Nature of Wildlife Law,” Journal of Legal Studies 18(2): 291-324. See also 
Dean Lueck (2002), “The Extermination and Conservation of the American Bison,” Journal of Legal Studies 
31(June): S609-52; M. Scott Taylor (2011) “Buffalo Hunt: International Trade and the Virtual Extinction of the 
North American Bison,” American Economic Review 101 (December 2011): 3162–3195; and Scott Farrow (1995) 
“Extinction and Market Forces: Two Case Studies” Ecological Economics13: 115-23.  
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chapters, a property rights solution is not out of the question with some wildlife species, but 

nonetheless, regulation under the Endangered Species Act (ESA) has been the norm.80  

 There was considerable lobbying among interest groups leading to the adoption of the 

law in 1973, and since then more lobbying and litigation has taken place over the listing or 

delisting of species. Indeed, one of the most contentious cases has revolved around the 2009 

delisting of the grey wolf from the endangered species list. The key issues of contention are 

disagreements over the science—is the specie still vulnerable?—and the uneven distribution of 

the costs imposed by the law on land owners.  

 Under section 9 of the ESA, individuals are not allowed to “take” listed endangered 

species, meaning “to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to 

attempt to engage in any such conduct.” This section of the act has been interpreted by the courts 

to include modifying habitat in a way that could reduce the potential survival of a listed species. 

Even if such habitat protection reduces property values, there are limited opportunities for 

compensation under the legislation. Thus, ESA listing can create some perverse incentives.81  

 Consider the example of the red-cockaded woodpecker in the southeastern U.S. Because 

of a possible uncompensated loss in land value due to woodpecker habitat protection, landowners 

concerned that their land might harbor the bird can reduce the likelihood that species will move 

in by cutting trees before they are old enough to provide nesting cavities. Lueck and Michel 

(2003) examine how pervasive such actions are. Controlling for other factors which might affect 

                                                           
80 For some discussion, see Amy Whritenour Ando (2003). “Do Interest Groups Compete? An Application to 
Endangered Species,” Public Choice 114(1-2): 137-159 and Amy Whritenour Ando (1999). “Waiting to be 
Protected under the Endangered Species Act: The Political Economy of Regulatory Delay.” Journal of Law and 
Economics 42(1): 29-60. 
 
81 Richard L. Stroup (1995), “The endangered Species Act: Making Innocent Species the Enemy, PERC Policy 
Series: April. 
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the age of harvest such as price of logs, they estimate the effect on logging of proximity to 

known colonies of woodpeckers. Their hypothesis is that proximity to known colonies would 

lead to a greater likelihood of regulation under the ESA and therefore to an increased probability 

of harvest on private lands if Red-Cockaded Woodpeckers were nesting nearby. 82 Table 2.1 

shows that regardless of the age of timber stands, ceteris paribus, the predicted probability of 

harvest increases with greater densities of the woodpecker across 5, 10 and 15 mile radiuses from 

the timber stand.  For example, the probability of harvest for 50-year old timber stands with no 

woodpecker colonies within 15 miles of a private timber stand is about 44 percent; the 

probability of harvest for the forest with a low density woodpecker population within 15 miles is 

also around 44 percent; but with a high density it jumps to over 50 percent.  Lueck and Michel 

conclude that their “finding validates the concerns of some environmentalist who have noted that 

red cockaded woodpecker populations have been declining on private land during the 28 years 

the red-cockaded woodpecker has been regulated by the ESA.”83  

                                                           
82Dean Lueck and Jeffrey A. Michael, (2003). "Preemptive Habitat Destruction under the Endangered Species Act," 
Journal of Law and Economics, 46(1): 27-60. 
  
83 Lueck and Michael (2003, 52). 
 



36 
 

 
Table 2.1: Predicted Probabilities of Harvest by Age of Timber Stand and Density of Red-
Cockaded Woodpecker Populations within a 5, 10 and 15 Mile Radius84 
 

As with most command-and-control regulation, it is one thing to set a limit on behavior 

and another to enforce it in a way that achieves the desired environmental result. Where habitat 

is more difficult to destroy, there is less information about the location of an endangered species, 

or when landowners are prepared to absorb the costs involved, preemptive destruction may be 

less likely. Nevertheless, this example reveals the perverse outcomes of regulation that fails to 

incorporate the incentives of those most critical in achieving an environmental or natural 

resource outcome. Despite many efforts at reform, the ESA has not been substantially modified 

since its enactment due to intense lobby pressure by environmental and wildlife groups 

concerned about the added costs of compensation. It seems likely, however, that forcing 

particular private parties to involuntarily pay for the provision of broad public goods may 

                                                           
84 Source: Dean Lueck and Jeffrey A. Michael, (2003). "Preemptive Habitat Destruction under the Endangered 
Species Act," Journal of Law and Economics, 46(1): 27-60, Table 3, page 46. 
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involve high costs of its own in terms of lost habitat or greater enforcement costs for protecting 

habitat.  

 

Conclusion 

 Economic analysis of open-access resources provides a simple and clear way of 

understanding the costs of overuse of scarce natural resources or underproduction of valuable 

environmental amenities. If private costs are less than social costs, the former occurs, and if 

private benefits are lower than social benefits the latter occurs. In either case, social welfare is 

lower than it could be if access were limited.  

 Getting from here to there, however, is easier said than done. Economist A. C. Pigou was 

a leader in promoting the potential for regulating entry into the commons as a way of achieving 

optimal use. He also taught us to think about the potential for taxing resource use as a way of 

raising private costs toward social costs or subsidizing amenity production as a way of raising 

private benefits toward social benefits.  

 Even Pigou, however, was not necessarily sanguine about the prospects for regulation, 

taxation, or subsidization to maximize social welfare, given the pressures of political economy. 

Regulating access or changing private returns both require that policy makers have knowledge of 

the optimal level of resource use and have the political support to implement the appropriate 

policy. The former requires both a scientific understanding of resource stocks and flows as well 

as information about the value of the resource to the people competing for its use. The latter 

requires a political constituency, which will depend on a myriad of factors discussed in detail in 

Chapter 5. Suffice it to say here that, while limiting access can expand the size of the entire pie, 

who gets the pieces is important in politics. Those who lose access will bear some of the cost and 
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are unlikely to be compensated from the gains. Those who retain or get access may capture some 

the gains, but this will depend on how the access rights are assigned. If they are auctioned off, 

the resource rents will go to the government.85 Alternatively, if rents are given away, political 

rent seeking may dissipate some or all of the rents created by limiting access.86 In summary, the 

potential gains from regulation, taxation, or subsidization must be compared to potential gains 

from alternative mechanisms for limiting open access.  

                                                           
85 Not only will an auction distribute the rents to the government, it has the potential for reducing dynamic 
efficiency. See Anderson, Arnason, and Libecap, (2011). 
 
86 Terry L. Anderson and Peter J. Hill, (1983). “Privatizing the Commons: An Improvement?” Southern Economic 
Journal 50(2): 438-50.  
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Chapter 3 

 
Property Rights for the Common Pool  

 
 
 Having considered the prospects and pitfalls of government provision of environmental 

goods and services in Chapter 2, we now turn to the same for markets.  In this chapter we 

carefully examine the arguments of Ronald Coase as they relate to property rights and bargaining 

costs in the context of environmental markets.1 Coase is noted for building his analysis on the 

assumption of zero transaction costs and for concluding that under that condition, resources will 

be efficiently allocated. We recognize the usefulness of this approach for understanding the 

relationship between property rights and social costs. Our emphasis in this chapter, however, is 

on the potential for markets to lower transaction costs relative to those encountered in 

governmental regulation and to thereby provide environmental goods and services more 

efficiently.  

To be sure, transaction costs might impede market solutions when there are ill-defined 

and enforced property rights that cannot be easily changed, large numbers of bargaining parties, 

free riders, limited or asymmetric information about the environmental problem, or non-

competitive markets.2  We do not discount the importance of market transaction costs, but rather 

                                                           
1 Ronald Coase, (1960), “The Problem of Social Cost,” Journal of Law and Economics 3: 1–44. Unusual for the 
depth of coverage of Coase is Charles D. Kolstad, (2011), Environmental Economics, 2nd Edition, New York: 
Oxford University Press, 262-74. 
 
2 For instance, Nathaniel O. Keohane and Sheila M. Olmstead (2007) Markets and the Environment, Washington 
D.C.: Island Press, 65-83, 127-28 emphasize that these transaction costs limit the options for a rights-based or 
Coasean bargaining solution, except in limited cases. Similarly see Jean-Marie Baland and Jean-Philippe Platteau 
(1996) Halting Degradation of Natural Resources: Is there a Role for Rural Communities? New York: Oxford 
University Press, 52-6. 
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compare them with the transaction costs inherent in government regulation.3  One advantage of 

markets even in the presence of such costs is that they can be more flexible than government 

regulations in the face of changing resource values and technology.  It is in the interest of market 

participants to respond effectively and quickly, particularly as the markets are more competitive. 

Government officials are not direct residual claimants in these situations and have more 

constituents and political interests to consider in determining how to react to new conditions. 

This explains why for example, many government policies and agencies remain long after the 

initiating conditions that led to their adoption have disappeared. 

 To improve resource allocation, property rights must be well-defined and enforced, 

whether common or individual. If they are and can be exchanged at low cost, markets provide a 

solution to what Coase called “The Problem of Social Cost.”4 Market transactions generate 

information through prices that does not occur in regulation, and provide an incentive for private 

resource owners to respond to such changes.  Rather than positioning individuals and firms 

against the state, as is often the case with enforcing regulations, imposing taxes, or directly 

controlling resource use, property rights make the agents themselves part of the solution.  

Moreover, regulated parties typically do not have clear decision-making authority in responding 

                                                           
3 As we have done in Chapter 2, we combine most government interventions—regulation, tax, subsidies, and related 
technology and performance standards together as Coase did in describing them as the “Pigouvian Tradition.” See 
Coase (1960, 39). 
 
4 The literature on the cost of government intervention is far smaller than the literature on government policy options 
and refinements of them. Discussion of the transaction costs of government intervention and their direct link to 
bargaining costs for private solutions to open access is found in Gary D. Libecap and Steven N. Wiggins (1985),  
 “The Influence of Private Contractual Failure on Regulation: The Case of Oil Field Unitization,” The Journal of 
Political Economy, 93 (4): 690-714. Rögnvaldur Hannesson (2004), The Privatization of the Oceans, Cambridge, 
MA: MIT Press, 173 discusses the role of constituent group politics in molding regulation in their behalf and 
blocking regulatory reform. Frances R. Homans and James E. Wilen (1997), “ A Model of Regulated Open Access 
Resource Use,” Journal of Environmental Economics and Management 32: 1-27, make regulation endogenous and 
show how rent dissipation can be higher under regulated open-access than pure open access. This is another form of 
cost not generally considered.  
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to new environmental demands, but rather have to go through the administrative process where 

many constituents have a role in the outcome.5 

 This chapter focuses on the costs and benefits of creating property rights and on the 

importance of exchange for making the opportunity costs of competing resource uses (including 

those for the environment) transparent.  It explores when and how environmental market 

solutions can be more effective than government regulation; examines governmentally-imposed 

transaction costs that might stand in the way of market solutions; and identifies how transaction 

costs might be lowered to increase the effectiveness of environmental markets. 

 When environmental problems are seen through a property rights lens, it becomes clear 

that such problems arise from incomplete property rights or high exchange costs or both. 

Therefore environmental problems arise from missing markets rather than from market failure. 

Regardless of the resource in question--water, fish, air, or land, property rights determine 

whether and by whom costs and benefits are considered in resource-allocation decisions. When 

property rights are not fully defined, some costs or benefits will not be accounted for, leading to 

overuse (costs exceed benefits) or under provision (benefits exceed costs).  

 

The Property Rights Framework 

 If property rights are not fully described, enforced, and transferable, individuals will not 

consider the full opportunity cost of resource use. They will consider only their private costs and 

benefits of using a resource. If the resource is open to use by anyone, the tragedy of the 

                                                           
5 We recognize that not all environmental goods, such as amenities, can be easily traded in markets and address 
some solutions throughout the volume. At the same time, governments also will have little information about the 
optimal amount of an environmental good to provide or mandate.  
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commons dissipates the resource’s value.6 Property rights—informal or formal—mitigate this 

loss in a number of ways. They assign the costs and benefits of decisions; make the opportunity 

cost of alternative uses transparent; constrain competition over the resource; and importantly, 

allow for exchange, both to reallocate the resource within and across time. Property rights also 

identify the parties with the greatest interest in modifying the institutional structure in response 

to dynamic external changes. 

 Traditional welfare economics compares benefits and costs of resource use and concludes 

that markets fail to maximize the net of the two if private costs (benefits) are less than social 

costs (benefits).7 Therefore the conventional conclusion is that market failure due to positive 

transaction costs is pervasive. Government regulation, taxes, subsides, provision of 

environmental goods, or some combination of all these instruments is a necessary correction. As 

we have stressed, there are also transaction costs with government intervention so that it is not 

obvious a priori whether market or political process are more likely to improve resource 

allocation.8 More critically, the conventional approach diverts attention from the questions of 

                                                           
6 There is a large literature criticizing Hardin’s analysis for his call for coercive intervention or the imposition of 
private property rights or both and his neglect of local cooperative solutions. For example, see Thomas Dietz, Elinor 
Ostrom and Paul Stern (2003), The Struggle to Govern the Commons,” Science 302 (5652): 1907-12 and David 
Feeney, Fikret Berkes, Bonnie J. McCay, James M. Acheson, (1990) “The Tragedy of the Commons: Twenty-two 
Years Later,” Human Ecology 18(1): 1-19. Their key point is that local, informal property rules and norms can be 
successful in avoiding the “tragedy” and that there is a large body of empirical evidence in support of this notion. 
Our arguments hold regardless of whether the property rights structure is informal or formal, group or private. 
Undoubtedly, scaling up from local common-pool resource problems to broader cases requires different institutional 
forms, however, than purely informal local arrangements. 
 
7 See Arthur Cecil Pigou, (1932) The Economics of Welfare , 4th edition, London: Macmillan; William J. Baumol, 
(1972) “On Taxation and the Control of Externalities,” American Economic Review 62 (3): 307-22; and F.M. Bator, 
(1958) “The Anatomy of Market Failure,” Quarterly Journal of Economics 72: 351-79. 
 
8 For a more modern description of Pigouvian taxes in Kolstad (2011, 243-47). Ronald N. Johnson and Gary D. 
Libecap (2001), “Information Distortion and Competitive Remedies in Government Transfer Policies: The Case of 
Ethanol,” Economics of Governance 2(2): 101-34 describe how interest group politics and the interests of politicians 
helped to push ethanol forward as a biofuel despite its relative disadvantages in providing environmental benefits 
and energy independence. 
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why property rights do not exist and whether government instruments would still be preferable if 

rights could be established.9  The attention here is on what institutions can lower the costs of 

defining and enforcing informal and formal property rights and on how markets based on 

property rights can lead to exchange as a means of mitigating the losses of open access.10  

  We depart from traditional analysis by focusing on what determines whether property 

rights exist; when they do not, whether it is worth better defining, enforcing, and trading them; 

and how doing so may be more effective than government regulation.  Environmental resources 

often lack clear property rights because they are highly mobile, diffuse, and costly to bound, or 

because legal restrictions prevent their formation. For either reason, the absence of property 

rights creates open access and rent dissipation as use by any one party imposes costs on all 

others.11 

 Determining who is imposing a cost on whom, however, depends on which party has the 

rights to use the resource.  This allocation is critical if a negotiated solution is to be forthcoming. 

As Coase illustrated, if the laundry owner has a right to dry laundry and can enjoin the factory 

from emitting air pollution, the laundry owner imposes a cost on the factory owner.  
                                                                                                                                                                                           
 
9 A case in point is the recent article by Paul Krugman, (2010), “Green Economics: How We can afford to Tackle 
Climate Change,” New York Times Magazine, April 22: 32-41, 46, 49, whereby he points to market failure with 
regard to green house gas emissions and argues for rapid government intervention to address the issue through cap-
and-trade legislation and carbon tariffs to promote/enforce international cooperation. There may be merit to these 
arguments, but there is no discussion of the transaction costs of politics driven by constituent group politics and 
political and bureaucratic incentives. These certainly will delay, modify, or otherwise distort the process, especially 
for carbon tariffs. Our contention is that as much attention should be given to political economy issues associated 
with “government failure,” as are given to “market failure.” Recognition of the transaction costs of government 
action will lead to examination of a larger range of policies that includes more local and private market solutions.  
 
10 We acknowledge that recognition of common property and definition and enforcement of formal property rights 
involves government intervention and there will be politics involved in that process as well. They key difference, 
however, is that once the rights are recognized, agents can devise solutions through markets. Robert Stavins (1994) 
“Transaction Costs and Tradable Permits,” Journal of Environmental Economics and Management 29: 133-48 
discusses the costs of defining and exchanging air pollution allowances. 
 
11 Keohane and Olmstead (2007, 143) refer to the lack of exclusivity as the “crux of commons problems….” 
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Reciprocally, if the factory owner has the right to dump waste into the atmosphere, those actions 

impose a cost on the laundry owner. Use of the resource by either party generates social costs, 

but determining the direction of causality requires knowing who has what rights.  

 If rights can be designated, exchange can proceed between the parties provided the costs 

are low enough. Without assigned rights, anyone is a potential claimant to the value of the 

resource making bargaining impossible.12 When ownership is defined, the number of claimants is 

limited and identities are made clear so that market exchange is feasible.  

 Coase showed (as we will discuss later) that the open-access solution is independent of 

the rights assignment if, and in some cases this is a big “if,” transaction costs are sufficiently low 

to allow exchange.13Seen through this lens, the “polluter pays” principle is not necessarily 

consistent with actual property rights, efficiency, or the objective of remedying the 

environmental problem.14 

                                                           
12 As we noted in the previous chapter, this is the central argument made by Steven N.S. Cheung, (1970), “The 
Structure of a Contract and the Theory of a Non-Exclusive Resource,” Journal of Law and Economics 13(1): 49–70. 
 
13 Kolstad (2011, 263-66) provides a detailed discussion of the reciprocal nature of the problem and the outcome 
under different assignments of property rights using a Coase-like parable of a refiner and car company. He 
continues, however, with a broader discussion of how high transaction costs may make Coasean bargaining 
impractical, rather than comparing the costs of lowering those costs with the alternative of more central government 
action. 
 
14 Morality or fairness norms in a society may be the basis for assigning property rights and hence, the direction of 
causality. The Polluter Pays Principle is derived from fairness beliefs, but it may be less costly and faster if the 
“victims” pay the polluter to halt emissions in some cases where the polluter has high reduction costs. Subsidies 
funded by taxpayers for less-polluting solar and wind-based energy also violate the notion of the polluter pays, but 
these are certainly popular with certain constituencies and often have broad political support as well. For a brief 
discussion of the principle, see http://en.wikipedia.org/wiki/Polluter_pays_principle. 
 
 

http://en.wikipedia.org/wiki/Polluter_pays_principle
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Figure 3.1 Ronald Coase15 

 

Coase and the Commons 

 Coase’s seminal article on “The Problem of Social Cost” presents four crucial points, on 

which we elaborate, that help us understand the tragedy of the commons in a property rights 

context:  

• Scarcity attracts competition to capture resource value.  

• Competitors impose costs on one another.  

• Property rights determine whether and by whom costs are considered in production. 

• Clearly-defined property rights encourage bargaining to resolve the problem of 

competing uses.  

Competition for the Common Pool 

 So long as resources are abundant relative to the demand for them, open access is not an 

economic problem. For example, cattlemen bringing their cows to the northern Great Plains 
                                                           
15 Source:  ronald-coase1.jpg. http://www.thebigquestions.com/2009/12/29/happy-99th-birthday-ronald-coase/.  

 

 

http://www.google.com/imgres?imgurl=http://www.thebigquestions.com/wp-content/uploads/2009/12/ronald-coase1.jpg&imgrefurl=http://www.thebigquestions.com/2009/12/29/happy-99th-birthday-ronald-coase/&h=270&w=180&sz=33&tbnid=MUh0FBsgxhWZaM:&tbnh=107&tbnw=71&zoom=1&usg=__VqTn259gE5Zpxt-CX7Up91h4t2Y=&docid=8S_5GasKiuMo3M&hl=en&sa=X&ei=6DFoUf7GDKjNiwKZ2oEY&ved=0CEkQ9QEwCA&dur=1714
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found an extraordinary abundance of grazing land: “There was room enough for all, and when a 

cattleman rode up some likely valley or across some well-grassed divide and found cattle 

thereon, he looked elsewhere for range.”16  

 

Figure 3.2 On the Western Cattle Range17 

 As supplies tightened, however, one party’s access reduced the value available to others 

and disputes followed. In the case of the western range, as more and more cattlemen, 

sheepherders, and homesteaders arrived on the Great Plains in the late 19th and early 20th 

centuries, their farming and ranching activities conflicted with one another. Cattle wondered on 

to crops, sheep competed with cattle for grass, and farmers competed with one another for 

irrigation water. Without clear property rights, the tragedy of the commons played out in range 

wars, competitive overgrazing, and eventually considerable economic waste through low 

rangeland productivity.   

 Government policy, however, prevented the clear assignment of range rights by rejecting 

the claims of ranchers in favor of homesteaders, whose farms in turn failed when they were 

                                                           
16 Ernest Staples Osgood (1929) The Day of the Cattleman, Minneapolis: University of Minnesota press, 182-3.  
 
17 Source: http://www.old-picture.com/old-west/Cowboy.htm 
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found to be too small to survive the droughts that characterized the region. As homesteads were 

abandoned, the land reverted to open range.18 By the 1930s, the resulting competition led to 

overgrazing, erosion, and infestation by non-native, non-palatable plant species:  

There is perhaps no darker chapter nor greater tragedy in the history of land occupancy… 

than the story of the western range . . . . Unexpectedly and almost overnight it became the 

potential source of great wealth from livestock raising. And thereon lies the key to the 

story . . . . the major finding of this report . . . at once the most obvious and obscure is 

range depletion so nearly universal.19 

 Once competition inflicts enough costs, the parties have an incentive to find ways of 

limiting entry either by assigning property rights, either communal or private, or by lobbying 

government for regulation of access. The role of benefits and costs in determining the emergence 

of property rights was a major contribution of Harold Demsetz (1967) regarding their 

evolution.20 Because property rights are costly to create, it is only when increasing scarcity raises 

                                                           
18 Gary D. Libecap, (1981), Locking Up the Range: Federal Land Controls and Grazing Cambridge, MA: Ballinger 
Publishing; Zeynep K. Hansen and Gary D. Libecap (2004) “The Allocation of Property Rights to Land: 
US Land Policy and Farm Failure in the Northern Great Plains,” Explorations in Economic History 41:103–29; and 
Gary D. Libecap (2007), “The Assignment of Property Rights on the Western Frontier: Lessons for Contemporary 
Environmental and Resource Policy,” Journal of Economic History 67(2): 257-91. 
  
19 U.S.D.A. (1936), The Western Range 74th Cong, 2nd Sess, Senate Document 199, 3. See also Terry L. Anderson 
and Peter J. Hill (2004) The Not So Wild, Wild West: Property Rights on the Frontier Palo Alto: Stanford University 
Press. 
 
20 Harold Demsetz, (1967), “Toward a Theory of Property Rights,” American Economic Review 57(2): 347-59. This 
paper became the foundation for much of the interface between law and economics. See the special issue of The 
Journal of Legal Studies June 2002, 31 (2, Pt. 2) for relevant papers. James M. Buchanan and Wm. Craig 
Stubblebine (1962), “Externality,” Economica New Series 29(116): 371-84 provide discussion of pareto relevant 
externalities; and Lance E. Davis and Douglass C. North, (1971), Institutional Change and American Economic 
Growth, New York: Cambridge University Press, Chapters 1-4 describe the emergence of property and other 
institutions when it is cost effective for them to be adopted. See also, Gary D. Libecap, (1989), Contracting for 
Property Rights, New York: Cambridge University Press, 10-28 for discussion of the bargaining or contracting to 
define and enforce property rights. 
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the benefits of establishment that they are worth creating.21 

 

Reciprocal Costs 

 Coase argued that property rights assign benefits and costs and promote bargaining, but 

his emphasis on the reciprocal nature of costs, is underappreciated. To see the relevance of 

reciprocal costs to open-access problems, consider one of Coase’s parables, the conflict between 

the doctor whose practice depends on quiet and the confectioner whose candy production 

generates noise.22 If these two activities are located adjacent to one another, there will be conflict 

for use of the airspace as a medium for transmission of sound waves. The question is whether the 

doctor has a right to produce medical services in a quiet environment or whether the confectioner 

has a right to produce candy and in the process generate sound and vibration.23 Coase’s point 

was that costs to one party are a benefit to the other and vice versa.  

 To return to another of Coase’s parables introduced earlier, a factory’s smoke conflicts 

with a laundry’s production of clean clothes. If the factory owner has a right to use air for waste 

disposal and the laundry owner wants to use air for drying laundry, any effort by the laundry 

owner to force emissions reductions imposes a cost on the factory owner. Alternatively, if the 

laundry has a right to dry clothes in clean air and soot falls on the laundry, the factory owner is 

                                                           
21 For discussion, see Terry L. Anderson and P.J. Hill, (1983), “Privatizing the Commons: An Improvement?” 
Southern Economic Journal 50 (2): 438-50 and Terry L. Anderson and P.J. Hill, (1990), “The Race for Property 
Rights,” The Journal of Law and Economics 33 (1): 177–197 for examination of the race for property rights can 
dissipate rents. 
 
22 Coase (1960, 9-10). 
 
23Note that we purposefully avoid using the term “noise” for it generally implies that using the air to transmit sound 
waves is a bad. It is a bad for the doctor, but it is simply a byproduct of production for the confectioner. 
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inflicting a cost on the laundry owner. The important point is that costs are reciprocal.  Property 

rights determine who will bear those costs and set up the basis for contractual exchange. 

 Because costs are reciprocal, the assignment of rights has distributional consequences, 

which in turn raises the costs of determining who has what property rights. For example, does an 

irrigator have the right to withdraw water from a stream, thus reducing habitat for fish or do 

fishers have the right to stream flows for fish, thus reducing the water available for irrigation?  If 

the former, fishers will have to pay irrigators, and if the latter, irrigators will have to pay fishers. 

Neither party will want to pay the other and the associated politics of allocation make it more 

difficult to assign rights that can lead to market solutions. 

 Coase’s focus on reciprocity helps us understand why he does not use the term 

“externality” in explaining the problem of social cost. In particular, externality implies a 

direction of causality based on who has the right. If fishers have a right to fish habitat, then 

irrigators are imposing an externality on fishers by overusing water for irrigation.  However, if 

irrigators have the right to withdraw water from the stream, then fishers are imposing an 

externality on irrigators by overusing water for fish.  To assert an externality presupposes that a 

property right exists and implies the direction of causality. Coase does not assume the existence 

of property rights, but rather requires that we ask who has what rights and if they are present, to 

determine why they are not enforced. For this reason, Coase could be called a causal agnostic, 

meaning he did not assume a direction of causation.  

 Seen in this way, presuming property rights by declaring that there is an externality, 

clouds Coase’s central point that the problem of social cost is a property rights and bargaining 

problem. Without property rights, we know that not all costs will be considered, but we cannot 

say who is imposing a cost on whom. Furthermore, declaring that person A’s use of a resource 
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creates an externality for person B complicates creating environmental markets by assuming that 

person B has a right to be free of the costs of A’s use. If such a right existed, Coase asks why B 

is not requiring compensation from A for A’s imposition of a cost on B. Why is there no market 

transaction?  If the answer is that B does not have such a right, then the question is why B is not 

paying A to cease creating the cost? In summary, if there is a missing market because property 

rights are not defined, then there is a possibility for a market solution if they can be established.  

 Apply this line of reasoning to the contemporary conflict over whether federal land 

should be used for livestock grazing. Early in the history of the West, anyone could graze the 

public domain, but as grass became scarce, grazing was limited to those livestock owners with 

grazing permits.24 Initially the question was who could graze, rather than whether there should 

be grazing. Now, however, the competition is between grazers who want to capture the value of 

the forage and environmentalists who want to capture the value of recreation or other 

environmental amenities.  Assuming that livestock owners have a legitimate right to graze on 

federal land, there is an environmental market solution to this competition over land.  

Environmentalists can purchase and retire the permits held by livestock owners. However, if the 

demanders of environmental amenities do not accept that livestock owners have the right to 

graze, they may claim that grazing should be eliminated because it is imposing a social cost. 

These opposing positions beg the question: are grazers inflicting a cost on environmentalists or 

are environmentalists inflicting a cost on grazers? Claiming that grazing causes externalities 

suggests that environmentalists have the right, but the persistence of the conflict itself suggests 

that the rights are not clear. Again, missing markets result from unclear property rights. Defining 

                                                           
24 The history of federal range land use is described in Libecap (1981). 
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the rights opens the door for environmental markets to evolve and less contentious solutions to 

emerge.25 

 

Property Rights Internalize Costs and Benefits 

 Property rights hold competing users accountable for the opportunity cost of resource use 

because the owner must consider what others would be willing to pay for the resource.26 Whether 

owners actually receive offers depends on the transaction costs of exchange. Whether they accept 

or reject the offers depends on the relative value of alternative uses. 27 To see how property rights 

can affect resource use by creating opportunities for exchange, return to the example of the 

doctor and confectioner. The question as viewed through a Coasian lens is whether the property 

rights are defined and enforced. If the doctor has a right to quiet, the confectioner will have to 

pay the doctor for the cost of reduced quiet and thus face the opportunity cost of making noise. 

On the other hand, if the confectioner has the right to make noise, the doctor will have to pay for 

quiet and thus face the opportunity costs of stopping the noise.  

 When transaction costs are low, the optimal mix of candy and medical service production 

depends on whether property rights are complete, not on to whom they are assigned. With 

                                                           
25 We recognize that grazing livestock could lead to other problems, such as stream bank destruction. Here we focus 
on the simple case that the grazing of livestock on federal lands disrupts their amenity and recreational value. For a 
discussion of how attacks on the fairness or justness of these rights can lead to overgrazing, see Jeffrey T. LaFrance 
and Myles J. Watts (1995) "Public Grazing in the West and 'Rangeland Reform '94.'" American Journal of 
Agricultural Economics 77(3): 447-61. 
 
26 For discussion of the opportunities for exchange once the costs of defining and enforcing property rights are 
considered, see Harold Demsetz, (1964), “The Exchange and Enforcement of Property Rights,” The Journal of Law 
and Economics, 7: 11-26. 
 
27 Again, refer to Stavins (1995) for discussion of the transaction costs of defining and exchanging tradable emission 
permits, and then the issue becomes how to lower those transaction costs. Also, as well will see, government can 
reduce uncertainty and promote the use of rights-based systems if it recognizes them as formal property rights. 
Failure to do so potentially undermines their effectiveness. 
 



14 
 

property rights, the competing parties will take full account of all the costs and benefits, and the 

outcome will depend on the relative values of the two enterprises. If not, competition and 

conflict among the parties will dissipate resource rents. Avoiding these losses creates the 

motivation to develop property rights.  

 Consider a simple numerical example shown in Table 3.1, where two parcels of side-by-

side land are used for wheat and cattle production and where straying cattle consume the wheat. 

In deciding how many cattle to place on the land, the rancher compares marginal benefits and 

costs. If all costs and values are considered, the optimal number of cows is two. Any fewer and 

the net value of an additional cow is greater than the cost of wheat consumed; any more cattle 

and the net value is less. Referring back to Chapter 2, we might achieve this outcome by 

regulating the number of cattle or by placing a tax on cattle equal to the value of wheat 

consumed. But consider the bargaining alternative.  

 

Number of Cattle      Net Value of    Net Value of Wheat 
    Additional Cows   Consumed by Additional   

      Cows 
 

1   $50   $35 
2   $48   $45 
3   $45   $55 
4   $41   $65 

 

Table 3.1: A Coasean Exchange 

 
 Begin by assuming that the cost of fencing is prohibitive and that the cattle rancher must 

pay for any wheat damaged. How many cows would the profit-maximizing rancher have? If the 

fourth cow adds only $41 in value but does $65 in damage, it makes no sense for the rancher to 
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have the fourth cow, and similarly for the third. Hence, the optimal number of cows is 2.  Any 

more cattle and marginal costs exceed marginal value and profits are foregone.  

 Now suppose that cattle are free to roam wherever they wish. Will this result in too many 

cattle consuming too much wheat, i.e. in the tragedy of the commons? Additional cattle eat 

wheat at an increasing cost to the farmer, but if those costs are not born by the rancher, it appears 

more cows would be added so long as they have positive net value, and wheat would be 

consumed without regard to the cost of the consumption.28 To stop straying cattle, the farmer 

must fence. If the cost of fencing is prohibitive, the farmer will offer up to $65 to have the fourth 

cow removed from the herd, $55 for the third, and so on. The farmer will be willing to pay the 

cattleman to reduce his herd so long as the value of wheat saved is greater than the value of cattle 

foregone. Either way, the same number of cows, 2, will be optimal.29 

 Coase observed that forgone offers are opportunity costs internalized by the parties. If the 

fourth cow is only worth $41, and the rancher refuses an offer of $65, $24 in profit would be lost. 

Refusing an offer of $55 to remove the third cow would result in another $10 in forgone profit. 

Therefore the profit-maximizing rancher would accept offers from farmer to reduce herd size to 

2, the optimal number when all costs are considered. Of course, whether the farmer will pay the 

full value of the forgone cost of wheat or something just above the net value of the additional 

cow will depend on the bargaining abilities of the two parties.30 Nonetheless, whether the rancher 

                                                           
28 Given the trend shown by these numbers, many more than 4 cattle would be added. 
 
29 See Robert C. Ellickson (1986), “Of Coase and Cattle: dispute Resolution among Neighbors in Shasta County,” 
Stanford Law Review 38: 623-87 for discussion of negotiations among farmers and ranchers over stocking levels 
when transaction costs are positive. 
 
30 When a party with a unique resource is negotiating with a single buyer, both have bargaining power, or in 
economic terms, there is a bi-lateral monopoly. In such circumstance, negotiation costs can be high enough to 
preclude a transaction. Bargaining power and outcomes are discussed in Gary D. Libecap, (2009), “Chinatown 
Revisited: Owens Valley and Los Angeles—Bargaining Costs and Fairness Perceptions of the First Major Water 
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pays the farmer for lost wheat or the farmer pays the rancher for fewer cattle, herd size and 

wheat output will be the same. The direction of payment, however, will depend on who has what 

property rights, but production will be optimized either way. 

 This result requires two important conditions: (1) that the rights are well-defined and 

enforced and (2) that the costs of bargaining are low enough to allow the parties to reach 

agreement. Some cases are more complex than are others, and this affects the transaction costs of 

defining property rights and engaging in trade.  If the transaction costs are too high, the potential 

for bargaining to resolve conflicting uses of environmental and natural resources is reduced. As 

we have seen, however, the most effective reaction may be to seek ways of lowering the 

transaction costs of exchange, which may involve government recognition of property rights, the 

provision of information, allowing for brokers, enforcement of contracts, or all four.  This 

response may result in a lower-cost solution than resorting to government regulation of the 

number of cattle or of requiring fencing. 

 Another example—bees and pollination services—illustrates a case of high bargaining 

costs when rights are not well defined. In California’s San Joaquin Valley, bees usually play a 

positive role in horticulture, especially in almond production. In a simple case, there is a clear 

record of bargaining and market exchange, sometimes with almond and other orchard owners 

paying apiarists for pollination services and sometimes with apiarists paying orchard owners for 

the right to collect pollen and produce honey.31 Suppose, however, that we introduce complexity 

                                                                                                                                                                                           
Rights Exchange,” Journal of Law Economics and Organization, 25 (2): 311 - 338. 
 
31 Steven N S Cheung, (1973), “The Fable of the Bees: An Economic Investigation,” The Journal of Law and 
Economics, 16 (1): 11–33. See also Mary K. Muth, Randal R. Rucker, Walter N. Thurman, and Ching-Ta Chuang, 
(2003), “The Fable of the Bees Revisited: Causes and Consequences of the U.S. Honey Program,” The Journal of 
Law and Economics 46(2): 479-516. 



17 
 

with a third party, citrus growers, whose crops can be damaged by pollination from bees. We 

now no longer have a simple two-party exchange where transaction costs are low. 

 Bees have a negative value in the case of seedless varieties of tangerines and mandarin 

oranges. These varieties remain seedless unless they are cross-pollinated, a real possibility if 

bees get involved.32 Unfortunately, bees are not discerning and pollinate whatever flowers they 

happen to land on. When those flowers are for seedless citrus crops, bee pollination can result in 

fruit with seeds and significantly reduce the value of the crop. To complicate matters, when the 

seedless citrus growers spray for other pests, the spray kills bees, harming apiarists. In this case, 

we have three parties, apiarists and almond growers who benefit from having bees and seedless 

citrus growers who are harmed by them.  

 Are the apiarists and almond growers imposing a cost on seedless citrus growers who 

have a right to be free from bee pollination services?   Are citrus growers who spray the bees 

imposing a cost on apiarists who have a right to release their bees to produce honey and almond 

growers who want their crops pollinated? The example demonstrates that traditional Pigouvian 

analysis based on a divergence between social and private costs misses the reciprocal nature of 

costs as emphasized above. Costs to one party—fewer bees—are a benefit to the other—citrus 

crops saved. Viewed in the other direction, benefits to one party—more bees—are a cost to the 

other—less seedless citrus fruit. Which way the costs go depends on who has what rights.  

 Even if property rights are not formally specified, the parties involved have an incentive 

to find ways of clarifying the property rights and bargaining for a solution. Depending on the net 

economic values involved in honey production and pollination services, the parties could 

                                                           
32 “Tangerine Growers Tell Beekeepers to Buzz Off,” Los Angeles Times, January 20, 2009. 
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negotiate the timing and placement of beehives.33 Alternatively, they might litigate the conflict 

in court or seek legislative solutions to clarify property rights.34  

 

Tradable Property Rights Resolve Conflicting Uses 

 Perhaps no other lesson is associated more with Coase than the idea of bargaining to 

resolve conflicting demands for resources. As Coase stated: 

If factors of production are thought of as rights, it becomes easier to understand that the 

right to do something which has a harmful effect…is also a factor of production…The 

cost of exercising a right (of using a factor of production) is always the loss which is 

suffered elsewhere in consequence of the exercise of that right….the inability to cross 

land, to park a car, to build a house, to enjoy a view, to have peace and quiet or to breathe 

clean air.35 

 Viewed in this manner, the environment is no different from other factors of 

production—labor, factories, software—although the costs of defining rights could be higher.36 

If property rights are designated, trading will move resources to higher-valued uses.37 

Alternatively, when property rights do not exist or are not transferable, it is very difficult to 
                                                           
33 See Robert Cooter and Daniel Rubinfeld (1989) for “An Economic Analysis of Legal Disputes and their 
Resolution,” Journal of Legal Studies 27: 1067-97. 
 
34 California Assembly Bill 771, October 8, 2007, directed the state Secretary of Agriculture to find best 
management practices for both sides in the controversy. If no agreement were reached by June 1, 2008, the Secretary 
was to adopt regulations no later than February 1, 2009. 
 
35 Coase (1960, 44). This point is recognized with regard to cap-and-trade systems by A. Denny Ellerman and 
Barbara K. Buchner (2007), “The European Union Emissions Trading Scheme: Origins, Allocation, and Early 
Results,” Review of Environmental Economics and Policy, 1(1): 66-87. 
 
36 Coase (1960, 15, 19). 
 
37 Some environmental organizations can be at the forefront of market activities. See those of the Nature 
Conservancy http://www.nature.org/ourinitiatives/index.htm and the Environmental Defense Fund 
http://www.edf.org/. 

http://www.nature.org/ourinitiatives/index.htm
http://www/hich/af0/dbch/af31505/loch/f0%20.edf.org/
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direct an environmental asset to new uses; conflicts over different applications arise; values are 

reduced; and incentives for investment and conservation in the asset are lowered. Efficiency and 

resource conservation are less likely to ensue when property rights and exchange are constrained. 

 To illustrate the gains from transferability, consider water in the American West where 

rights are relatively established under the long-standing prior appropriation doctrine.38 Under this 

doctrine, water rights are created by diverting water, initially for mining and irrigation, and, if 

stream flows are insufficient to meet all diversion rights, priority is given to those with the 

earliest claims. Diversion is a requirement for establishing a right because it is a simple way of 

proving ownership and beneficial use. Hence, prior appropriation requires rights holders to “use 

it or lose it.”  

 As the value of water left instream for environmental purposes—effluent dilution, fish 

habitat, recreation, aesthetics—has increased, however, the diversion requirement has been in 

conflict with these potentially higher-valued uses. To trade water from irrigation to enhancing 

stream flows required changing water law to expand what constitutes beneficial water use so that 

diversion was not required.  The intricacies of water rights and water markets will be discussed 

in more detail in Chapter 5, but for now consider the potential for such an environmental market. 

Since 1994, the Oregon Water Trust (OWT), now the Freshwater Trust, has negotiated with 

irrigators to release water for instream flows through sales or leases of agricultural water to 

                                                           
38 David H. Getches, (1997), Water Law in a Nut Shell, 3rd Edition, St. Paul: West Publishing, pp. 74-175 for 
discussion of prior appropriation water rights, which assigns rights to a fixed amount of water based on priority of 
claim. The problem of instream flows also is discussed by Terry L. Anderson and Ronald N. Johnson, (1986), “The 
Problem of Instream Flow,” Economic Inquiry 24(4): 535–554. Given the broad regulatory framework for water and 
its status as a “use” right, western water rights potentially have less protection and are more fragile than most other 
property rights See Joseph L. Sax (1990) “The Constitution, Property Rights and the Future of Water Law,” 
University of Colorado Law Review 61: 257-82; 260. 
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protect spawning habitat for salmon and steelhead.39 The organization first had to lobby the 

Oregon Legislature to revamp water regulations so that water rights could be leased or sold to 

state agencies or conservation groups for stream flow maintenance. Previously, any water left in 

a stream and not designated for later diversion was subject to appropriation by another diverter 

because, according to the law, it was not in beneficial use.   

 Once the law was changed to allow water to be left instream without losing the water 

right, OWT began negotiations with farmers and ranchers. In 2006 it paid a third-generation 

ranch family to stop diverting 6.5 million gallons per-day and to let it flow into the middle-fork 

of the John Day River.40 In another transaction, OWT negotiated with 115 ranchers and farmers 

to provide adequate stream flows for salmon spawning in eastern Oregon’s Wallowa Mountains. 

For these environmental markets to work, water rights had to be refined and made transferable.  

When this became so, environmental demanders could negotiate with farmers and ranchers to 

balance competing demands for water whereby all parties are made better off.41 

 Other cases are more complicated, and potentially-useful market opportunities have been 

overlooked as illustrated by conflicts in the Sacramento River Delta.42 The Delta is a major 

                                                           
39 http://www.thefreshwatertrust.org/ 
 
40 See Brandon Scarborough and H.L. Lund (2007) Saving Our Streams: Harnessing Water Markets, A Practical 
Guide. Bozeman, MT: The Property and Environment Research Center for details of these and other market 
transactions to transfer water from agricultural to environmental uses. 
 
41 Janet C. Neuman (2004) “The Good, The Bad, and The Ugly: The First Ten Years of the Oregon Water Trust,” 
Nebraska Law Review 432-84. 
 
42 This is not the only high-profile conflict over water in central California. Another example, where water rights are 
not defined or are very uncertain involves the requirement to increase flows from Friant Dam to rewater portions of 
the San Joaquin made dry by the dam, which became operational in 1944. Doing so will reduce water supplies to 
agriculture and urban areas without sufficient compensation, at least according to those parties that will lose water. 
For discussion, see Natural Resources Defense Council, et al. v. Kirk Rodgers, as Regional Director of the United 
States Bureau of Reclamation, et al. (2006), United States District Court, Eastern District of California. CIV NO. S-
88-LKK/GGH and T. Stroshane (2004), “San Joaquin River Decision: Ecological Hope, Economic Fear.” Spillway: 
California Water, Land and People. http://www.spillwaynews.net/BackIssues/v3n4/Spilv3n4.pdf . 

http://www.thefreshwatertrust.org/
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estuary where waters from northern California and from the San Joaquin River to the south come 

together to form San Francisco Bay. Much of the Delta water, however, no longer flows to the 

bay because it is collected and pumped through the intakes of California State Water Project and 

Federal Central Valley Project canals for transport to urban and agricultural uses in Central and 

Southern California. These water diversions reduce water in the Delta, and the reductions are 

blamed for threatening the survival of a smelt and other pelagic species, such as Chinook 

salmon, steelhead, and green sturgeon.  

 The property rights to much of the Sacramento Delta water have not been defined and 

many perceived rights are not formally recognized, in large part because the Endangered Species 

Act (ESA), which mandates the protection of critical habitats, can trump various other water 

diversions. In 2008 and 2009 the U.S. Fish and Wildlife Service and the National Marine 

Fisheries Service, the agencies responsible for administering the ESA, increased water flows to 

the Delta by reducing diversions to the south. Later in 2009, additional restrictions on diversions 

were ordered by a federal court ruling.43 Agricultural and urban interests unsuccessfully 

mobilized to counter the injunction, but the restrictions remained in place inflicting economic 

damage on agricultural operations and employment in the San Joaquin valley and forcing urban 

areas to seek water from other sources, often at high economic and environmental cost.44 These 

                                                                                                                                                                                           
 
43 For discussion of the delta controversy and options for resolution, see Jay Lund, Ellen Hanak, William Fleenor, 
Richard Howitt, Jeffrey Mount, and Peter Moyle, (2007), Envisioning Futures for the Sacramento-San Joaquin 
Delta, San Francisco: Public Policy Institute of California and Dean Misczynski, (2009), Fixing the Delta: How Will 
We Pay For It?, San Francisco: Public Policy Institute of California. 
 
44 Interestingly, the ability to use water markets in the San Joaquin valley to react to lower water supplies helped to 
reduce the costs of the water loss between the east and west sides of the valley. See Michael, Richard Howitt, Josué 
Medellín-Azuara, and Duncan MacEwan (2010): “A Retrospective Estimate of the Economic Impacts of Reduced 
Water Supplies to the San Joaquin Valley in 2009,” Department of Agricultural and Resource Economics, 
University of California at Davis, September 28. 
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restrictions occurred despite the fact that the science is not settled on the underlying factors 

affecting the delta’s fish populations and on whether increased water quantities will significantly 

reverse their declines.45 

 In the wrangling over Delta water, there has been little discussion of the potential for 

water markets to help resolve the conflict. A market solution whereby water could be leased or 

purchased for protecting Delta habitat, perhaps using options markets or forward lease contracts, 

could help resolve the issue in a more straightforward, timely, and predictable manner with much 

less contention and cost.46 Such arrangements, for example, are used by the San Diego County 

Water Authority (SDCWA) and the Palo Verde Irrigation District in Southern California, where 

district farmers have agreed to fallow land and release water to the SDCWA and other agencies 

when urban water is in short supply.47 Farmers and urban water supply agencies can plan for 

reduced water diversions because they negotiate and pay for any changes. Further, these trades 

reveal the opportunity costs of alternative water uses and force water rights holders to consider 

whether it is worth leasing or selling their water.  

 

                                                           
45 In an effort to resolve some of the scientific questions about how much water was necessary and species response, 
the National Research Council issued a report (2011)A Review of the Use of Science and Adaptive Management in 
California's Draft Bay Delta Conservation Plan http://www.nap.edu/catalog/13148.html. Both environmental and 
agricultural interests have disputed the report. With so much at stake, the growing demand for water, and the 
uncertainties involved in species’ response this report is unlikely to be the final word on the issue. See also N.E. 
Monsen, J.E. Cloern, and J.R. Burau, (2007). “Effects of Flow Diversions on Water and Habitat Quality: Examples 
from California’s Highly Manipulated Sacramento-San Joaquin Delta.” San Francisco Estuary and Watershed 
Science. 5(3). http://repositories.cdlib.org/jmie/sfews/vol5/iss3/art2 and C.A. Myrick and J.J. Cech, (2004). 
“Temperature Effects on Juvenile Anadromous Salmonids in California’s Central Valley: What Don’t We Know?” 
Reviews in Fish Biology and Fisheries. 14: 113–123. 
 
46 John C Hull (2006), Options, Futures and Other Derivatives, 6th edition Upper Saddle River, New Jersey: 
Prentice Hall. 
 
47 See Gary D. Libecap (2011), “Institutional Path Dependence in Climate Adaptation: Coman’s “Some Unsettled 
Problems of Irrigation” American Economic Review 101 (February): 64–80, 75-6. 
 

http://www.nap.edu/catalog/13148.htm/hich/af0/dbch/af31505/loch/f0%20l
http://repositories.cdlib.org/jmie/sfews/vol5/iss3/art2
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The Costs of Defining, Enforcing, and Trading Property Rights  

 To this point we have emphasized the potential for greater reliance on property rights and 

market exchange to address the problem of social cost. We now turn more explicitly to 

transaction costs−the costs of defining, enforcing, and trading property rights. These costs are 

important because if they are too high, an issue we address here and in the following chapters, 

bargaining and trading through markets to resolve conflicts over the use of natural and 

environmental resources may not be possible. As Ronald Coase put it, “the reason why some 

activities are not the subject of contracts is exactly the same as the reason why some contracts 

are commonly unsatisfactory—it would cost too much to put the matter right.”48 This statement 

is not unlike Pigou saying that the matter cannot be put right “owing to the technical difficulty of 

enforcing compensation for incidental disservices.” 49 

 Even for resources for which it is feasible to establish property rights and use markets, 

environmental markets may be restricted or rejected because of distributional concerns and 

political and bureaucratic incentives.  Markets inherently reduce the role of politicians and 

bureaucrats in resource allocation and use decisions, and hence, both may oppose or restrict their 

use.50 Property rights and markets limit the ability of politicians to reward favored constituents 

and the ability of bureaucrats to exercise discretion and expertise regarding resource use.51 

                                                           
48 Coase (1960, 39). 
 
49 Pigou (1932, 185). 
 
50 See the discussion by Stavins on why command-and-control regulation has dominated in addressing 
environmental and natural resource problems in Robert N. Stavins, (2007), “Market-Based Environmental Policies: 
What Can We Learn from U.S. Experience (and Related Research)? in Jody Freeman and Charles D. Kolstad, eds, 
Moving to Markets in Environmental Regulation, New York: Oxford University Press, 30-1. 
 
51 For discussion of bureaucratic incentives, see Johnson and Libecap on the “Implications of a Protected 
Bureaucracy,” in Ronald N. Johnson and Gary D. Libecap (1994), The Federal Civil Service and the Problem of 
Bureaucracy: The Economics and Politics of Institutional Change, Chicago: University of Chicago Press and 
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Further, a private property rights regime might be rejected if it does not blend with existing 

common-property arrangements, a setting often encountered in less-developed countries.52

 If property rights and environmental markets are to reduce uncertainty and provide long-

term incentives for mitigating the losses due to open access, they must have protection from 

takings.53 Such protections, however, reduce regulatory discretion by raising the costs of policy 

changes that undermine existing property rights. Politicians, agency officials, and various 

environmental advocacy groups understandably resist such property rights guarantees.  

Requiring payment if property is taken has efficiency advantages. Compensation for 

takings generates valuable information about the opportunity costs of proposed policies. If the 

costs of providing public goods fall on property owners, they will have an incentive to resist 

resource reallocation and may take evasive actions to avoid the regulation. For example, 

landowners faced with regulation under that endangered species act have an incentive to ensure 

that their property is not habitat for a target species by altering the property to make it less 

habitable.54 On the other hand, if the government must pay for property taken, there will be clear 

budget tradeoffs.  This situation will force public officials to more carefully weigh the costs and 

benefits of public good provision and result in more efficient resource use.  

                                                                                                                                                                                           
NBER, 154-76. 
 
52 See Avinash K. Dixit (2004) Lawlessness and Economics: Alternative Modes of Governance, Princeton: Princeton 
University Press, 138-43 who discusses the problems of a predatory state and the security of property rights. Daniel 
Fitzpatrick (2006) “Evolution and Chaos in Property Rights Systems: The Third World Tragedy of Contested 
Access,” The Yale Law Journal 115: 996-1048. 
 
53 As provided by the takings and due process clauses of the 5th and 14th Amendments to the US Constitution. 
 
54 Dean Lueck and Jeffrey A. Michael, (2003). "Preemptive Habitat Destruction under the Endangered Species Act," 
Journal of Law and Economics, 46(1): 27-60. 
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 Considering the resource and political costs of creating formal property rights, we should 

not expect them to be implemented in all cases where losses result from open-access. Here we 

lay out some of the key factors that determine the transaction costs of defining and trading 

property rights.55 

 

Resource Value 

 Until Harold Demsetz (1967) article, “Toward a Theory of Property Rights,” economists 

did not have a clear understanding that property rights (informal or formal) are created when 

their value exceeds the definition and enforcement costs.56 More valuable assets warrant this 

institutional investment because they offer greater rents and because competition would dissipate 

those rents. The process of institutional change is interactive because just as more valuable 

resources merit more definite property rights, resources with more secure property rights have 

higher values. 57 

                                                           
55 The nature of transaction costs is discussed in Dahlman, (1979) and Oliver E. Williamson, (1979), “Transaction 
Cost Economics; the Governance of Contractual Relations,” The Journal of Law and Economics, 22(2): 233-61. 
Measurement costs are discussed in Yoram Barzel, (1982), “Measurement Cost and the Organization of Markets,” 
The Journal of Law and Economic 25 (1):27-48. 
 
56 Demsetz, (1967, 350). 
 
57 Lee J. Alston, Gary D. Libecap, and Robert Schneider (1996) “The Determinants and Impact of Property Rights: 
Land Titles on the Brazilian Frontier,” Journal of Law, Economics, and Organization 12(1): 25-61 directly address 
the interaction between value and property rights security. For other empirical evidence of the relationship between 
resource value and property rights precision see Gary D. Libecap, (1978), “Economic Variables and the 
Development of the Law: The Case of Western Mineral Rights,” Journal of Economic History 38 (2): 338-62 where 
he discusses the incentives of the territorial and state government in Nevada to recognize local mineral rights 
arrangements as the value of silver ore discoveries increased; Corbett Grainger and Christopher Costello (2011), 
“The Value of Secure Property Rights: Evidence from Global Fisheries,” NBER Working Paper 17019, Cambridge: 
NBER, where they examine the impact of insecure fishery quota rights on quota values across countries; and Gary 
D. Libecap and Dean Lueck (2011), “The Demarcation of Land and the Role of Coordinating Property Institutions,” 
Journal of Political Economy, 119 (3): 426-467, where they examine the impact of clarity and uniformity in the 
definition of property rights to land on land values. 
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 Although Demsetz did not specify the mechanism by which property rights would 

develop, he uses the example of the Montagnes Indians of Labrador and Quebec to illustrate the 

close connection between the development of private rights in land and the development of the 

commercial fur trade.58 Before trading beaver pelts with Europeans, native hunting was primarily 

for food and for a few furs for domestic use. With little pressure on the beaver resource, rents 

were low, making it uneconomical to create property rights to hunting territories. The fur trade, 

however, increased the value of furs and the effort put into hunting and trapping. Hunters began 

to impose costs on one another as they competed to capture beaver in the commons. This brought 

pressure to develop private hunting territories that granted exclusive rights to families. Within 

these territories animal resources were conserved, territories defended, and trespassers punished. 

The high value of the fur trade and the relatively small land area that the beaver inhabited within 

a territory raised the returns and lowered the costs of allocating rights among tribal members.59  

                                                           
58 Demsetz (1967, 351-53). 
 
59 See Terry L. Anderson and Fred S. McChesney, (1994), “Raid or Trade? An Economic Model of Indian-White 
Relations,” The Journal of Law and Economics 37(1): 39-74 for a discussion of how value entered the calculus of 
immigrants to bargain with or take land from American Indians. 
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Figure 3.3 Miners Panning for Gold in the Dakota Territory60 
 
 Similarly, consider the example of the evolution of North American mineral rights. Land 

values rose sharply with the discovery of gold and silver deposits in parts of the American West 

in the 19th century. These discoveries dramatically changed the nature of property rights to land 

where there were no previous existing claimants who had a recognized authority to assert 

ownership.61 Charles H. Shinn, who studied western mining camps, described the process as 

follows:  

A few hours’ labor convinced the discoverers that the royal metal was there in paying 

quantities. . . . Soon the news spread; and within a week there were fifteen or twenty men 

at work in the . . . bed or creek. At first the camp had no organization or government, and 

every man’s conduct conformed to his own ideas or fight and justice. Each miner had 
                                                           
60 Source: http://www.old-picture.com/old-west/Panning-Miners-Gold-Gold.htm. 
 
61 Gary D. Libecap (2009) “The Assignment of Property Rights on the Western Frontier: Lessons for Contemporary 
Environmental and Resource Policy,” The Journal of Economic History 67(2): 257-91; 267. Any claims by native 
peoples were not recognized. 
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chosen a ‘spot to work in,’ and no question of encroachment could possibly arise. . . . 

About the close of the first week after the establishment of the camp, the near approach 

of two miners’ operations caused a dispute about the size of the claims. One of the miners 

considered his rights infringed upon; and a few days later . . . his friends circulated an 

informal oral request . . . asking for a miners’ meeting in the evening. They all felt that 

sooner or later definite laws must be adopted for the government of the camp or disorder 

would prevail.62 

 Efforts to forestall the losses of open access, which might have occurred, had thousands 

of miners rushed to each location and fought over the property, led to the foundation of over 600 

local mining camp governments in the western United States. These camps were the locus of 

collective action necessary to distribute informal individual mineral claims.  As the value of 

claims and the investment necessary to work them increased, the informal rules of individual 

mining camp were no longer sufficient. Capital-intensive deep-vein mining shafts, mills for 

refining the ore, aqueducts to bring water from the mountains to distant ore deposits, and roads 

and railroads to move the ore to market required secure property rights to attract investors. 

Conflict over who owned the richest areas held back development. Hence, rules were codified 

through territorial and state governments throughout the western United States so that they 

would apply beyond the reach of individual camps.  

 The Nevada experience illustrates the process of increasing property rights specificity as 

asset values rose. Nevada was home of the legendary Comstock Silver Lode, which, by 1889, 

produced over twelve percent of all the gold and silver ever mined in the United States. Early in 

                                                           
62 Charles H. Shinn, (1885), Mining Camps: A Study in American Frontier Government, New York: Charles 
Scribner’s Sons, 169. 
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the life of the Comstock Lode, each new ore discovery in the mineral-rich rock band brought 

conflicts over ownership.  Clarifying ownership was one of the chief aims of the Nevada 

legislature and courts. The importance of expanding the territory’s nascent judicial system to 

adjudicate disputes was enunciated by the San Francisco Alta California: “There are very few 

claims of any value not in the utmost confusion of title and mystery of description. If there shall 

ever be established here a judicial system, there is a beautiful prospect of litigation; if there be no 

courts, then there is too much reason to fear force and violence.”63 The territorial legislature 

acknowledged that  

We are called upon to make laws of a peculiar character, to protect and perpetuate 

interests that differ essentially from those of most of the other territories . . . the principal 

resources of this territory exist in its marvelously rich mines, which for their proper 

development and advancement require judicious thought and enactments by which titles 

to them can be secured and permanency given to that class of property.64 

Between the discovery of the Comstock Lode in 1859 and its exhaustion in 1895, the 

legislature passed 123 statutes and courts ruled on 55 cases involving conflicting claims. Most of 

new laws and court opinions dealt with defining and enforcing mineral rights. They focused on 

(1) defining requirements for physical claim boundaries; (2) describing actions which the mineral 

claimant was to take to protect his holdings from trespassers; (3) outlining procedures for 

recording a mineral rights claim; (4) listing provisions for the transfer of ownership; (5) 

specifying actions that were to be taken to maintain ownership (such as occupancy and 

                                                           
63 Libecap (1978, 343) quoting from the March 7, 1860 San Francisco Alta California. 
 
64 Libecap (1978, 345) quoting from the Journal of the Council of the First Legislative Assembly of the Territory of 
Nevada (San Francisco, 1862, 8). 
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development);(6) defining requirements for forming mining companies; (7) outlining the duties 

of judges and other enforcement officials; and (8) provisions for punishment for claim 

jumping.65  

 To provide further legal clarification, the mining laws of Nevada and other western 

territories and states were incorporated into federal law in the Mining Laws of 1866 and 1872. 

The 1872 law (30 U.S.C. 22-54) remains in operation today, and the security it provided to the 

industry helped to foster the development of American hard rock mining as the world’s leader.66 

Value, of course, depends not only on exogenous shocks, such as an increase in the 

demand for a resource as with beaver pelts or the discovery of new resources as with gold and 

silver ore, but also on endogenous actions by owners to enhance resource value. With reasonable 

security owners have an incentive to invest in and exploit a resource stock. If the rights are 

complete, this process can occur without inflicting uncompensated environmental damages.67 

 

Physical Resource Characteristics 

 The definition and enforcement of property rights requires determining the boundaries 

and composition of the asset in order to clarify what is owned and what is not. Boundaries define 

                                                           
65 Libecap (1978, 349-50). 
 
66 Libecap, (1978), (1989, 30), and (2007). See also John Umbeck, (1977), “A Theory of Contract Choice and the 
California Gold Rush,’ The Journal of Law and Economics 20: 421-37. The broader development of U.S. Hardrock 
mining and the avoidance of a “resource curse” are described Paul A. David and Gavin Wright. “Increasing Returns 
and the Genesis of American Resource Abundance.” Industrial and Corporate Change 6, no. 2 (1997): 203–45. The 
1872 law is controversial today as the remnants of past abandoned mines contaminate surrounding soil and streams. 
This clearly is an area where the property rights have not been completely defined, allowing for pollution, and there 
are efforts to revise the law without weakening its ability to provide the security necessary to support further 
development. 
 
67 Terry L. Anderson, Ragnar Arnason, and Gary D. Libecap (2011) “Efficiency Advantages of Grandfathering in 
Rights-Based Fisheries Management,” Annual Review of Resource Economics 3: 159-79, emphasize the rents 
created by entrepreneurs finding and developing natural resources, such as fisheries. 
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where the asset begins and ends. This reduces trespass, limits conflicting claims, and promotes 

trade by clarifying the owners with whom exchange can take place. Market transaction costs are 

lower when parties can defend their property rights, can define and measure what is traded, can 

identify parties with whom bargaining must occur, and can verify the terms of the contract.  

 

Stationary, Observable Resources 

 It is easier to define and measure boundaries for stationary, observable resources. For 

example, a classic and common method of defining property is with fences made of wood, rocks, 

or hedge rows. These markers visibly define property boundaries.  

 

Figure 3.4 Bounding of Stationary Resources, such as Land68 
 
 

 Technological change can lower bounding costs, such with the invention of barbed wire 

or with the development of Global Positioning Satellites (GPS) and corresponding Global 

Information Systems (GIS) capable of providing coordinates for land parcels and even for ocean 

                                                           
68 Source:  IgoUgo, http://photos.igougo.com/pictures-photos-p202999-
Patchwork_Quilt_of_Green_fields_and_rock_Fences.html. 
 
 
 

http://www.google.com/url?q=http://photos.igougo.com/pictures-photos-p202999-Patchwork_Quilt_of_Green_fields_and_rock_Fences.html&ust=1365788121633667&usg=AFQjCNGYp_wLlMRVgUYYm79OA6iUSJt0ng
http://www.google.com/url?q=http://photos.igougo.com/pictures-photos-p202999-Patchwork_Quilt_of_Green_fields_and_rock_Fences.html&ust=1365788121633667&usg=AFQjCNGYp_wLlMRVgUYYm79OA6iUSJt0ng
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grids.69 In some fisheries where entry has been restricted, owners of boats with access are 

required to carry GPS emitters to indicate their location. This information can then be used to 

determine if the vessel is in prescribed fishing territory. It also makes possible spot checks of 

harvest to insure that captains are adhering to quota or other harvest and equipment limits. 

 

 

Figure 3.5 Barbed Wire Fence70 

 It comes as no surprise that property rights are more complete and environmental markets 

most advanced for natural resources that are immobile and observable. Accordingly, groups such 

as the Nature Conservancy commonly purchase or lease properties that have important amenity 

and other environmental values. These are examples of environmental markets in operation. 

                                                           
69 Terry L. Anderson and P.J. Hill, (1975), “The Evolution of Property Rights: A Study of the American West,” The 
Journal of Law and Economics 28(1): 163-80 and Richard Hornbeck (2010) “Barbed Wire: Property Rights and 
Agricultural Development,” Quarterly Journal of Economics 125 (2): 767-810 for estimates of the productivity 
gains from more definite property rights to land through barbed wire. 
 
70 Source: http://en.wikipedia.org/wiki/File:Barbedwire3.jpg. 
 

http://en.wikipedia.org/wiki/File:Barbedwire3.jpg
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Figure 3.6 The Nature Conservancy’s Babacomari Ranch in Arizona71 
 

 
Mobile, Unobservable Resources 

 The costs of boundary definition and enforcement are higher for mobile or unobservable 

resources such as groundwater, deep-vein minerals, air, and fish and wildlife. In some cases the 

costs are so prohibitive relative to benefits that no rights are assigned and the tragedy of the 

commons unfolds. The abundant passenger pigeon, which went from being perhaps the world’s 

most abundant bird species to extinction within 300 years, is an example.72 A close call was the 

near extinction of the North American bison, whose numbers were estimated to be around 20 

million in 1800 but only 1,000 by 1890.73 

                                                           
71 Source: http://www.nature.org/ourinitiatives/regions/northamerica/unitedstates/arizona/babacomari-ranch-
slideshow.xml. 
 
72 T.R. Halliday (1980), “The Extinction of the Passenger Pigeon Ectopistes Migratorius and Its Relevance to 
Contemporary Conservation,” Biological Conservation 17: 157-62. Scott Farrow (1995), “Extinction and Market 
Forces: Two Case Studies,” Ecological Economics, 13: 115-23. For a broader discussion of the problem of property 
rights to wildlife see Dean Lueck (1989), “The Economic Nature of Wildlife Law,” The Journal of Legal Studies, 18 
( 2): 291-324. 
 
73 Dean Lueck, (2002), “The Extermination and Conservation of the American Bison,” Journal of Legal Studies, 31 
(S2): S609-650; M. Scott Taylor, (2011), “Buffalo Hunt: International Trade and the Virtual Extinction of the North 
American Bison,” American Economic Review, 101 (December ): 3162–3195. 
  

http://www.nature.org/ourinitiatives/regions/northamerica/unitedstates/arizona/ba
http://www.nature.org/ourinitiatives/regions/northamerica/unitedstates/arizona/ba
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 One method of reducing costs for bounding such resources is to define property rights in 

terms of observable parameters. In the United States, for example, ownership of deep-vein hard 

rock minerals is assigned to the surface property owner where the vein breaks the surface—its 

outcropping—regardless of where it travels underground.74 Similarly, access to groundwater and 

oil and gas deposits are granted to surface land owners who obtain ownership by pumping.75 

Further, surface water rights are defined by proximity to water under the riparian doctrine, which 

gives land owners adjacent to a stream the right to undiminished quantity and quality of water, or 

by the measurable diversion of water under the prior appropriation doctrine, which establishes 

rights to fixed quantities of water on a first-in-time, first-in-right basis.76 

 In a practice similar to riparian water rights, international agreements grant coastal 

countries property rights to adjacent waters and seabeds up to 200 miles from their shore lines as 

Exclusive Economic Zones (EEZs).77 Within the EEZ, the country has jurisdiction over any fish 

and other aquatic species that live within or travel through it. The EEZs remove these portions of 
                                                           
74 Libecap (1978, 345). 
 
75 Gary D. Libecap and James L. Smith, (2002), “The Economic Evolution of Petroleum Property Rights in the 
United States,” The Journal of Legal Studies 31(2, pt. 2): S589-08. There is variation across the states in terms of 
groundwater rights. See Jedidiah Brewer, Robert Glennon, Alan Ker, and Gary D. Libecap, (2007), “Transferring 
Water in the American West: 1987-2005,” Michigan Journal of Law Reform 50(4): 1021-53, 27-28; and Henry 
Smith (2008), “Governing Water: The Semicommons of Fluid Property Rights,” Arizona Law Review, 50 (2):  
445–78. Because multiple surface owners may extract from the same oil and gas reservoir or groundwater source, dissipation is 
possible. For example, see Susanna Eden, Robert Glennon, Alan Ker, Gary Libecap, Sharon Megdal, and Taylor 
Shipman, (2008), “Agricultural Water to Municipal Use: The Legal and Institutional Context for Voluntary 
Transactions in Arizona,” The Water Report, 9-20, 14. In California, the process of defining more definite rights to 
ground water can involve court intervention to measure and assign water rights through adjudication. The process 
can be contentious and take a long time. See Association of Groundwater Agencies (2009), “Adjudicated Basins and 
Watermasters in California.” (2004), http://www.agwa.org/adjud_basins.html, September 11. 
 
76 Riparian rights are described in Getches, (1997, 4-6); prior appropriation claims to flows in Anderson and Johnson 
(1986), in Brewer, Glennon, Ker and Libecap, (2007, 1026), and Ronald N. Johnson, Micha Gisser, and Michael 
Werner (1981), “The Definition of a Surface Water Right and Transferability,” Journal of Law and Economics 24 
(2): 273-88. 
 
77 For discussion, see Rögnvaldur Hannesson, (2004), The Privatization of the Oceans Cambridge, Mass: MIT 
University Press, 51-54. 
 

http://www.agwa.org/adjud_basins.html
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the high seas from pure open access and create a kind of common property subject to each 

country’s regulatory and property rights regimes. These regimes, however, often have not done 

well at solving the open-access problem. Not only must country politicians face the political 

problem of deciding which fishers have access, but when highly migratory, transboundary 

species are involved, political incentives change because many of the benefits of successful 

constraints accrue to citizens of neighboring countries. Naturally, highly-migratory species 

typically suffer much more from overharvest than do more stationary ones.78 

 When resources are non-rival or nearly so and virtually impossible to bound, as is the 

case for highly-migratory fish stocks, the global atmosphere, oceans, and rivers crossing political 

boundaries, environmental markets with property rights and bargaining are an improbable 

solution for the problem of social cost.  Even if rights can be defined to resources that straddle 

jurisdictions, it is difficult to enforce them without a higher level of government. For example, if 

contaminants are dumped into a river in one country and then flow across the border into another 

country, causing downstream damage, what recourse does the latter have for enforcing claims 

against citizens of the former?79 The global atmosphere offers the greatest challenges because 

emissions in one country can flow well beyond its boundaries. It is not possible to fence out 

global air pollution and difficult to enforce claims for damages in one country caused by 

emissions from another. In Chapter 7 we explore this problem in greater detail. 
                                                           
78 Stephanie F. McWhinnie (2009) “The Tragedy of the Commons in International Fisheries: An Empirical 
Examination,” Journal of Environmental Economics and Management 57: 321-33; 328-9; Jennifer A. Devine, Krista 
D. Baker, Richard L. Haedrich (2006), “Deep-Sea Fishes Qualify as Endangered: A Shift from Shelf Fisheries to the 
Deep Sea is Exhausting Late-Maturing Species that Recover only Slowly,” Nature 439, 5 January: 29; Ransom A. 
Myers and Boris Worm (2003) “Rapid Worldwide Depletion of Predatory Fish Communities, Nature 423 15 May: 
280-83. 
 
79 For discussion of cross-state effects with regard to interstate implementation of the provisions of the Clean Water 
Act, see Hilary Sigman (2005) “Transboundary Spillovers and Decentralization of Environmental Policies,” Journal 
of Environmental Economics and Management 50: 82-101. 
 



36 
 

 

The Cost of Trading  

 In addition to the costs of defining and enforcing property rights, there are the costs of 

negotiating the terms of exchange. Broadly speaking, exchange requires locating the relevant 

parties; communicating information about the asset to be traded and terms of trade (offer and ask 

prices); inspecting, verifying, and measuring the asset; negotiating a sale price over mutually-

accepted asset attributes; and drafting and enforcing the contract. The transaction cost literature 

emphasizes that each of these activities can complicate the timing, extent, and nature of 

exchange.80 

 Bargaining costs increase significantly when it is difficult to observe the resource.  This 

problem is particularly true with an underground resource such as ground water or oil. During 

the hay days of U.S. oil discovery and production in the early 20th century, oil companies sought 

to buy out other parties on a reservoir in order to avoid a competitive race to extract the oil. But 

this solution was rarely used because it was difficult for parties to agree on the relative value of 

individual leases. Later in the productive history of oil and gas fields, however, it was easier to 

agree on lease values. This outcome was possible because secondary extraction required 

injection of water and other fluids into the subsurface rock structure to release trapped oil 

without which the field would have little or productive value.81 

 The problem is illustrated by British Petroleum’s efforts to acquire ARCO and other 

competitive producers on the Prudhoe Bay oil field in Alaska. The Prudhoe Bay deposit was 
                                                           
80 Coase (1960, 15-19); Barzel (1982); Dahlman (1979, 148); Demsetz (1964, 1967); and Williamson (1979) and 
(2005) "The Economics of Governance," American Economic Review 95(2): 1-18. For empirical discussion of the 
high transaction costs of trade, see Libecap (2009). 
 
81 See Libecap and Smith (2002, S591-S593). 
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discovered in 1966. With multiple parties owning small parts of the field, there was continuing 

disagreement on the value of the oil and gas and on the appropriate extraction techniques. As a 

result, the competing firms resorted to different extraction paths and competitive investments to 

differentially produce oil or gas. After 33 years, when the costs rose and the field aged, more 

coordinated secondary recovery injection was required, and the major parties finally agreed on a 

consolidation plan in 1999.82 

 Land transactions provide clear examples of how exchange costs can vary. In situations 

where land uses are compatible with one another and may even be compliments, one party may 

own the land and contract with the other users at low cost. For example, a farmer whose wheat 

fields provide pheasant habitat may bargain with pheasant hunters to capture the value of the 

habitat. Similarly, land trusts need not own land if easements (a type of contractual arrangement) 

can specify what the land trust wants without having to monitor how the land is used for other 

purposes. For example, the Montana Land Reliance (MLR), a land trust whose mission is “to 

partner with landowners to provide permanent protection for private lands that are significant for 

agricultural production, forest resources, fish and wildlife habitat, and open space,” in 2012 had 

easements on over 800,000 acres of land. Those easements require that the land remain in the 

uses protected for its mission, making it easy for the MLR to monitor. This arrangement explains 

why land trusts producing environmental amenities often use easements rather outright 

ownership to achieve their goals.83 

                                                           
82 Gary D. Libecap and James L. Smith (2001), “Regulatory Remedies to the Common Pool: The Limits to Oil Field 
Unitization,” Energy Journal 22 (1): 1-26, and  Libecap and Smith (2002, S603-S606). 
 
83 http://www.mtlandreliance.org/mission.htm. Dominic P. Parker, (2004), “Land Trusts and the Choice to Conserve 
Land with Full Ownership or Conservation Easements, Natural Resources Journal 44(2): 483-518. 
 

http://www.mtlandreliance.org/mission.htm
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 Nonetheless, when environmental land uses conflict with other applications and 

monitoring costs rise, the up-front transaction costs of purchasing property may be less than 

subsequent monitoring costs. For example, the Nature Conservancy obtained land near Glacier 

National Park to provide grizzly bear habitat that is especially critical in the spring. If a rancher 

owned the land and grazed livestock, there would be the potential that bears would prey on them. 

Hence, the rancher would have little incentive to tolerate or encourage bears by providing 

habitat. To avoid this conflict, the Nature Conservancy purchased the land, and leases it for 

grazing, but only during those times when grizzly bears are unlikely to be in the area.84  

  

Government as a Transaction Cost Reducer 

 Perhaps the most widely accepted role of the state is that can help define and enforce 

property rights. Using its power of coercion, it can determine the formal mechanism for 

specifying who has what rights and can use its police powers to enforce them. For these reasons, 

the state can potentially lower transaction costs.  

 

Define and Enforce Property Rights 

 By enforcing property rights, government can encourage investment, encourage 

exchange, and align incentives to move resources to higher-valued uses. Not only do property 

rights help eliminate resource waste inherent in the tragedy of the commons, they promote 

stability and enterprise evident in cross-country studies of economic performance.85 

                                                           
84 For other discussion, see Terry L. Anderson, (2004), “Viewing Land Conservation through Coase-Colored 
Glasses,” Natural Resources Journal 44(2): 361-81. 
 
85 Stephen Knack and Philip Keefer (1995), Institutions and Economic Performance: Cross-Country Tests Using 
Alternative Institutional Measures, Economics and Politics, 7: 207-27; Robert J. Barro, (1998), Determinants of 
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 Formal definition and enforcement of property rights by government often evolves from 

less formal, decentralized processes. For example, early brand books that defined property rights 

to cattle were published by private cattlemen’s associations.  These local forms of registration 

were not sufficient when the geographic size of markets expanded. Hence, when territorial and 

state governments were formed, brand registration and inspection was assumed by government 

agencies. Similarly, water rights that evolved in localized mining camps and irrigation districts in 

the 19th century, worked well for local transactions, but as broader geographic water demands 

appeared, states took a more active role in codifying and enforcing water rights. For example, as 

recently as 1974, the newly ratified Montana State Constitution established a specific water court 

to adjudicate all water rights in the state, reflecting the growing demand on the limited resource. 

The process has been long and complicated, but when it is finished, it will lower the transaction 

costs of utilizing water markets. 

 

Uniform Measurement of Property Rights 

 The state can lower transaction costs by harmonizing the way in which property rights are 

defined and cataloged in uniform units--hectares, acres, grams, pounds, liters, squares, cubic 

inches, and so forth. For example, many state water agencies in the western United States record 

water rights denominated in units such as cubic feet per second (cfs) or acre feet (the quantity of 

water necessary to cover one acre of land one-foot deep or approximately 325,000 gallons). 

                                                                                                                                                                                           
Economic Growth: A Cross-Country Empirical Study, Cambridge, MA: MIT Press ; Rafael La Porta, Florencio 
Lopez-De-Silanes, Andrei Shleifer, and Robert Vishny, (2002), “Investor Protection and Corporate Valuation”, 
Journal of Finance 62: 1147-65; Daron Acemoglu, Simon Johnson, and James A. Robinson, (2002),“Reversal of 
Fortune: Geography and Institutions in the Making of the Modern World Income Distribution,” Quarterly Journal of 
Economics 117(4): 1231-94; Daron Acemoglu and Simon Johnson, (2005), “Unbundling Institutions,” Journal of 
Political Economy 113 (5): 949-95. 
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These are more precise measurements than those that evolved in mining camps where water was 

measured in miners’ inches, measured as the amount of water that would flow through a one-

inch hole in a board placed in a diversion ditch.86 

 The rectangular survey system provides another example of demarcating rights that 

improved on individualized irregular plot shapes known as metes and bounds. The rectangular 

system was mandated by the Federal Government under the Land Law of 1785 for all federal 

lands to promote rapid private settlement and expansion of land markets, when the government 

had few other sources of revenue. Controlling for other factors, such as topography, the 

rectangular system substantially increased land values, reduced title conflicts, and expanded 

market size.87 The differences in the two demarcation systems are revealed in the following 

comparison of property descriptions under metes and bounds and under the rectangular survey. 

Metes and Bounds: Beginning at a white oak in the fork of four mile run called the long 

branch & running No 88o Wt three hundred thirty eight poles to the Line of Capt. 

Pearson, then with the line of Person No 34o Et One hundred Eighty-eight poles to a 

Gum . . .  

Rectangular Survey: ¼ South-West, ¼ Section North-West, Section 8, Township 22 North, 

Range 4 West, Fifth Principal Meridian.88 

                                                           
86 See http://www.western-water.com/A_Look_at_Miners_Inches.htm. 
 
87 Gary D. Libecap and Dean Lueck, (2011), “The Demarcation of Land and the Role of Coordinating Property 
Institutions,” Journal of Political Economy 119 (3): 426-467 describe how the use of the rectangular survey and 
demarcation of land into squares lowered transaction costs of enforcement and trade. See also Gary D. Libecap, 
Dean Lueck, and Trevor O’Grady (2011) “Large Scale Institutional Changes: Land Demarcation within the British 
Empire,” Journal of law and Economics  54 (4), Markets, Firms, and Property Rights: A Celebration of the Research 
of Ronald Coase: S295-S327or discussion of the determinants of the spread of the rectangular survey system across 
the British Empire. 
 
88 C.W. Stetson (1935, 90), Four Mile Run Land Grants, Washington: D.C.: Mimeoform Press and Andro Linklater 
(2002, 180-1), Measuring America, London: Harper Collins as quoted in Libecap and Lueck (2011, 426). 

http://www.western-water.com/A_Look_at_Miners_Inches.htm
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Not surprisingly, the rectangular system promoted markets and trade because property was 

demarcated in a standardized manner that predefined boundaries, minimized local knowledge 

requirements, provided for addressing and location, and created parcel uniformity for exchange. 

Even so, the rectangular system is costly to implement and is used only when potential land 

values and flat terrain (lowering survey costs) merit it. 

 

Creating Property Rights for Environmental Markets 

 In cases where the costs of bounding are resource are so high that defining property rights 

to the resource itself is impractical, it may be feasible to create a use right to the resource. The 

atmosphere, highly- migratory fish stocks and regional open space are examples of assets that are 

costly to measure and bound. As such, they are often left either as open access and/or subject to 

command-and-control regulation.  Subject to the costs of defining, measuring, monitoring, and 

allocating the rights, use rights can limit who has access to a resource and thus prevent rent 

dissipation. By capping the amount of emissions released into the atmosphere, the total allowable 

fish that can be harvested, or minimum amount of open space that must be left in a natural state, 

governments create scarcity value.  

 If the rights are then tradable, a market can evolve, thereby generating incentives to find 

efficient ways of using the limited resource. The performance of these mechanisms, as with all 

property rights, depends on security, duration, and ability to exchange. If any of these attributes 

are abridged, the efficacy of the rights-based solution is reduced. We return to this issue later in 

the volume.   
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Reduce Hold-Out Potential 

 The state also can lower transaction costs of agreement on property rights by defining the 

rules for bargaining. Again, referring to the case of oil and gas reservoirs, the most complete 

arrangement to avoid competitive open-access losses, other than buy-out, is unitization. With 

unitization a single firm is selected as the unit operator to develop the reservoir with other, 

would-be competing firm owners, sharing in the net returns according to a pre-negotiated sharing 

formula. To be most effective, all parties must participate to eliminate the open-access problem. 

With unanimity, however, there is potential for one owner to holdout in an effort to capture a 

larger share of the rents that are created. Recognizing that this can stifle unitization, state 

legislatures intervened at the behest of oil firms fearful of continuing losses to reduce the 

percentage of parties that had to agree to a unit with adoption of so-called coercive unitization 

statutes. In the case of Oklahoma, for instance, the legislature lowered the voting rule from 100 

to 63 percent of operators, weighted by acreage.89 Where these laws are in place, unitization is 

more widespread.  

 

Protecting Third Parties  

 If resources have multiple claimants, trading property rights by one can affect the rights 

of another. This problem is clearly illustrated in water transfers that change the timing, nature, 

and location of use.  But the problem is a general one for many environmental resources. This is 

most obvious for water where the resource is used and reused as it flows to the sea.  If a water 

right being used by one irrigator is sold to another, there are two possible sources of third-party 
                                                           
89 For discussion of the contracting problems involved, see Steven N. Wiggins and Gary D. Libecap, (1985), “Oil 
Field Unitization: Contractual Failure in the Presence of Imperfect Information,” American Economic Review 75(3): 
368-85 and Libecap and Wiggins, (1985). 
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impairment. First, the new use may consume more water per-unit-diverted—say the irrigated 

crop is switched from wheat to tomatoes—and therefore return less to the stream. In a fully 

appropriated water system, a reduction in the amount of water returned reduces downstream 

flows depended upon by other users. Second, the transfer may result in a new diversion point, 

perhaps upstream, and similarly could impact other users downstream whose water supplies 

might be altered.90 

The potential for third-party impairment is more complicated when there are property 

rights to instream flows. Any change in the place of diversion or in consumption from a 

diversion is likely to affect stream flows, and the connection is difficult to measure. Add to this 

the fact that instream flows may provide benefits that are non-rival and possibly non-

excludable—as with scenic, recreational, and environmental uses—and transaction costs can rise 

considerably.  

The state can reduce the transaction costs through legal processes for determining who 

might be harmed before any transfers are made. Defining what constitutes a beneficial water use 

helps clarify what transfers can occur. This limits the potential for third-party impairment, but it 

also makes it difficult to meet new demands that are not defined as beneficial.91 Another 

procedure that reduces third-party impairment is the requirement that planned transfers must be 

legally announced and subject to contested case hearings that give potentially-impaired third 

parties an opportunity to object to proposed water transfers.   Finally, to smooth exchanges, the 

                                                           
90 Terry L. Anderson and Ronald N. Johnson (1986), “The Problem of Instream Flows, Economic Inquiry 24 
(October) 535-54. 
 
91 Beneficial use and other requirements for maintaining water rights are discussed in Gary D. Libecap (2012), 
“Water Rights and Markets in the Semiarid West: Efficiency and Equity Issues,” Daniel H. Cole and Elinor Ostrom, 
eds, Property in Land and Other Resources, Cambridge, MA: Lincoln Institute, 389-411, 401-6. 
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state limits those who have standing to make impairment claims. Otherwise, holdup becomes a 

very real potential. 

 

 

Conclusion 

 Although Coase’s insights regarding the problem of social cost are well known to 

economists generally, they have not been applied systematically to natural resource and 

environmental conflicts. When they are, it becomes obvious that the tragedy of the commons is a 

property rights problem. Unlike Pigouvian taxation or command-and-control regulatory 

solutions, a Coasian approach focuses attention of who has what rights, how those rights 

evolved, how they might be better defined and enforced, and how the transaction costs of 

exchanging them might be lowered to encourage greater efficiency and less conflict. The 

growing number of examples of successful environmental markets based on well-defined, 

enforced, and transferable property rights suggest that there are opportunities to align incentives 

to improve environmental quality and natural resource stewardship. The key is to devise and 

support rights-oriented institutions and to apply them where they may be the low-cost remedy to 

the environmental problem.  
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THOMAS HASLEM vs. WILLIAM A. LOCKWOOD 

 

 37 Conn.  500 (1871) 

 

 

 

     TROVER, for a quantity of manure; brought before a justice of the peace 

and appealed by the defendant to the Court of Common Pleas for the county of 

Fairfield, and tried in that court, on the general issue closed to the court, before 

Brewster, J. 

     On the trial it was proved that the plaintiff employed two men to gather into 

heaps, on the evening of April 6
th

, 1869, some manure that lay scattered along 

the side of a public highway, for several rods, in the borough of Stamford, 

intending to remove the same to his own land the next evening.  The men began 

to scrape the manure into heaps at six o’clock in the evening, and after 

gathering eighteen heaps, or about six cart-loads, left the same at eight o’clock 

in the evening in the street.  The heaps consisted chiefly of manure made by 

horses hitched to the railing of the public park in, and belonging to, the 

borough of Stamford, and was all gathered between the center of the highway 

and the park; the rest of the heaps consisting of dirt, straw and the ordinary 

scrapings of highways.  The defendant on the next morning, seeing the heaps, 

endeavored without success to ascertain who had made them, and inquired of 

the warden of the borough if he had given permission to any one to remove 

them, ascertained from him that he had not.  He thereupon, before noon on that 

day, removed the heaps, and also the rest of the manure scattered along the side 

of the highway adjacent to the part, to his own land. 

     The plaintiff and defendant both claimed to have received authority from 

the warden to remove the manure before the 6
th

 of April, but in fact neither had 

any legal authority from the warden, or from any officer of the borough or of 

the town.  The borough of Stamford was the sole adjoining proprietor of the 

land on which the manure lay scattered before it was gathered by the plaintiff.  

No notice was left on the heaps or near by, by the plaintiff or his workmen, to 

indicate who had gathered them, nor had the plaintiff or his workmen any 

actual possession of the heaps after eight o'clock in the evening on the 6
th

 of 

April. 

     Neither the plaintiff while gathering, nor the defendant while removing the 

heaps, was interfered with or opposed by any one.  The removal of the manure 

and scrapings was calculated to improve the appearance and health of the 

borough.  The six loads were worth one dollar per load.  The plaintiff, on 

ascertaining that the defendant had removed the manure, demanded payment 

for the same, which the defendant refused.  Neither the plaintiff nor defendant 

owned any land adjacent to the place where the manure lay.  The highway was 

kept in repair by the town of Stamford. 

     On the above facts the plaintiff claimed, and prayed the court to rule, that 

the manure was personal property which had been abandoned by its owners and 

became by such abandonment the property of the first person who should take 

possession of the same, which the plaintiff had done by gathering it into heaps, 

and that it was not and never had been a part of the real estate of the borough or 

of any one else who might be regarded as owning the fee of the soil.  He further 

claimed that if it was a part of the real estate, it was taken without committing a 

trespass, and with the tacit consent of the owners of such real estate, and that 

thereby it became his personal property of which he was lawfully possessed, 

and at least that he had acquired such an interest in it as would enable him to 

hold it against any person except the owner of the land or some person 

claiming under the owner. 

     The defendant claimed, upon the above facts, that the manure being dropped 

upon and spread out over the surface of the earth was a part of the real estate, 

and belonged to the owner of the fee, subject to the public easement; that the 

fee was either in the borough of Stamford or the town of Stamford, or in the 

parties who owned the lands adjacent; that therefore the scraping up of the 

manure, mixed with the soil, if real estate, did not change its nature to that of 

personal estate, unless it was removed, whether the plaintiff had the consent of 

the owner of the fee or not; and that, unless the heaps became personal 

property, the plaintiff could not maintain his action.  The defendant further 

claimed, as matter of law, that if the manure was always personal estate, or 

became personal estate after being scraped up into heaps, the plaintiff, by 

leaving it from eight o’clock in the evening until noon the next day, abandoned 

all right of possession which he might have had, and could not, therefore, 

maintain his action. 

The court ruled adversely to the claims of the plaintiff and held that on 

the facts proved the plaintiff had not made out a sufficient interest in, or right 
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of possession to, the subject matter in dispute, to authorize a recovery in the suit, and rendered judgment for the defendant. 

The plaintiff moved for a new trial for error in this ruling of the court. 

 

     PARK, J.  We think the manure scattered upon the ground, under the 

circumstances of this case, was personal property.  The cases referred to by the 

defendant to show that it was real estate are not in point.  The principle of those 

cases is, that manure made in the usual course of husbandry upon a farm is so 

attached to and connected with the realty that, in the absence of any express 

stipulation to the contrary, it becomes appurtenant to it.  The principle was 

established for the benefit of agriculture.  It found its origin in the fact that it is 

essential to the successful cultivation of a farm that the manure, produced from 

the droppings of cattle and swine fed upon the products of the farm, and 

composted with earth and vegetable matter taken from the land, should be used 

to supply the drain made upon the soil in the production of crops, which 

otherwise would become impoverished and barren; and in the fact that manure 

so produced is generally regarded by farmers in this country as a part of the 

realty and has been so treated by landlords and tenants from time immemorial.  

Daniels v. Pond, 21 Pick., 367; Lewis v. Lyman, 22 Pick., 137; Kittredge v. 

Woods, 3 N. Hamp., 503; Latssell v. Reed, 6 Greenl., 222; Parsons v. Camp, 

11 Conn., 525; Fay v. Mazzy, 13 Gray, 53; Goodrich v. Jones, 2 Hill, 142; 1 

Washb. On Real Prop., 5, 6. 

     But this principle does not apply to the droppings of animals driven by 

travelers upon the highway.  The highway is not used, and cannot be used for 

the purpose of agriculture.  The manure is of no benefit whatsoever to it, but on 

the contrary is a detriment; and in cities and large villages it becomes a 

nuisance, and is removed by public officers at public expense.  The finding in 

this case is, “that the removal of the manure and scrapings was calculated to 

improve the appearance and health of the borough.”  It is therefore evident that 

the cases relied upon by the defendant have no application to the case. We do 

not question the general doctrine, that where the right by occupancy exists, it 

exists no longer that the party retains the actual possession of the property, or 

till he appropriates it to his own use by removing it to some other place. 

But it is said that if the manure was personal property, it was in the 

possession of the owner of the fee, and the scraping it into heaps by the 

plaintiff did not change the possession, but it continued as before, and that 

therefore the plaintiff cannot recover, for he neither had the possession nor the 

right to the immediate possession. 

     The manure originally belonged to the travelers whose animals dropped it, 

but it being worthless to them was immediately abandoned; and whether it then 

became the property of the borough of Stamford which owned the fee of the 

land on which the manure lay, it is unnecessary to determine; for, if it did, the 

case finds that the removal of the filth would be an improvement in the 

borough, and no objection was made by any one to the use that the plaintiff 

attempted to make of it.  Considering the character of such accumulations upon 

highways in cities and villages, and the light in which they are everywhere 

regarded in closely settled communities, we cannot believe that the borough in 

this instance would have had any objection to the act of the plaintiff in 

removing a nuisance that affected the public health and the appearance of the 

streets.  At all events, we think the facts of the case show a sufficient right in 

the plaintiff to the immediate possession of the property as against a mere 

wrong doer. 

     The defendant appears before the court in no enviable light.  He does not 

pretend that he had a right to the manure, even when scattered upon the 

highway, superior to that of the plaintiff; but after the plaintiff had changed its 

original condition and greatly enhanced its value by his labor, he seized and 

appropriated to his own use the fruits of the plaintiff’s outlay, and now seeks 

immunity from responsibility on the ground that the plaintiff was a wrong doer 

as well as himself.  The conduct of the defendant is in keeping with his claim, 

and neither commends itself to the favorable consideration of the court.  The 

plaintiff had the peaceable and quiet possession of the property; and we deem 

this sufficient until the borough of Stamford shall make complaint.   

     It is further claimed that if the plaintiff had a right to the property by virtue 

of occupancy, he lost the right when he ceased to retain the actual possession of 

the manure after scraping it into heaps.   If he leaves the property at the place 

where it was discovered, and does nothing whatsoever to enhance its value or 

change its nature, his right by occupancy is unquestionably gone.  But the 

question is, if a party finds property comparatively worthless, as the plaintiff 

found the property in question, owing to its scattered condition upon the 

highway, and greatly increases its value by his labor and expense, does he lose 
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his right if he leaves it a reasonable time to procure the means to take it away, 

when such means are necessary for its removal? 

     Suppose a teamster with a load of grain, while traveling the highway, 

discovers a rent in one of his bags, and finds that his grain is scattered upon the 

road for the distance of a mile.  He considers the labor of collecting his corn of 

more value than the property itself, and he therefore abandons it, and pursues 

his way.  A afterwards finds the grain in this condition and gathers it kernel by 

kernel into heaps by the side of the road, and leaves it a reasonable time to 

procure the means necessary for its removal.  While he is gone for his bag, B 

discovers the grain thus conveniently collected in heaps and appropriates it to 

his own use.  Has A any remedy?  If he has not, the law in this instance is open 

to just reproach.  We think under such circumstances A would have a 

reasonable time to remove the property, and during such reasonable time his 

right to it would be protected.  If this is so, then the principle applies to the case 

under consideration. 

     A reasonable time for the removal of this manure had not elapsed when the 

defendant seized and converted it to his own use.  The statute regulating the 

rights of parties in the gathering of sea-weed, gives the party who heaps it upon 

a public beach twenty-four hours in which to remove it, and that length of time 

for the removal of the property we think would not be unreasonable in most 

cases like the present one. 

     We therefore advise the Court of Common Pleas to grant a new trial. 

 

     In this opinion the other judges concurred.  
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PIERSON v. POST 

 

Supreme Court of New York, 1805 

3 Cai. R. 175, 2 Am. Dec. 264 
 

     This was an action of trespass on the case commenced in a justice’s 

court, by the present defendant against the now plaintiff. 

     The declaration stated that Post, being in possession of certain dogs 

and hounds under his command, did, “upon a certain wild and 

uninhibited, unpossessed and waste land, called the beach, find and start 

one of those noxious beasts called a fox,” and whilst there hunting, 

chasing and pursuing the same with his dogs and hounds, and when in 

view thereof, Pierson, well knowing the fox was so hunted and pursued, 

did, in the sight of Post, to prevent his catching the same, kill and carry it 

off.  A verdict having been rendered for the plaintiff below, the defendant 

there sued out a certiorari and now assigned for error, that the declaration 

and the matters therein contained were not sufficient in law to maintain an 

action... 

     TOMPKINS, J., delivered the opinion of the court.  This cause 

comes before us on a return to a certiorari directed to one of the justices of 

Queens county. 

     The question submitted by the counsel in this cause for our 

determination is, whether Lodowick Post, by the pursuit with his hounds 

in the manner alleged in his declaration, acquired such a right to, or 

property in, the fox, as well sustain an action against Pierson for killing 

and taking him away? 

     The cause was argued with much ability by the counsel on both sides, 

and presents for our decision a novel and nice question.  It is admitted 

that a fox is an animal ferae naturae, and that property in such animals is 

acquired by occupancy only.  These admissions narrow the discussion to 

the simple question of what acts amount to occupancy, applied to 

acquiring right to wild animals? 

     If we have recourse to the ancient writers upon general principles of 

law, the judgement below is obviously erroneous.  Justinian’s Institutes, 

lib. 2, tit. 1, s.13, and Fleta, lib. 3, c.2, p. 175, adopt the principle, that 

pursuit alone vests no property or right in the huntsman; and that even 

pursuit, accompanied with wounding, is equally ineffectual for that  

purpose, unless the animal be actually taken.  The same principle is  

recognized by Bracton, lib. 2, c.1, p. 8. 

      Puffendorf, lib. 4, c.6, s.2, and 10, defines occupancy of beasts ferae 

naturae,  to be the actual corporal possession of them, and Bynkershoek 

is cited as coinciding in this definition.  It is indeed with hesitation that 

Puffendorf affirms that a wild beast mortally wounded, or greatly 

maimed, cannot be fairly intercepted by another, whilst the pursuit of the 

person inflecting the wound continues.  The foregoing authorities are 

decisive to show that mere pursuit gave Post no legal right to the fox, but 

that he became the property of Pierson, who intercepted and killed him. 

     It therefore only remains to inquire whether there are any contrary 

principles, or authorities, to be found in other books, which ought to 

induce a different decision.  Most of the cases which have occurred in 

England, relating to property in wild animals, have either been discussed 

and decided upon the principles of their positive statute regulations, or 

have arisen between the huntsman and the owner of the land upon which 

beasts ferae naturae have been apprehended; the former claiming them by 

title of occupancy, and the latter ratione soli.  Little satisfactory aid can, 

therefore, be derived from the English reporters. 

     Barbeyrac, in his notes on Puffendorf, does not accede to the 

definition of occupancy by the latter, but, on the contrary, affirms, that 

actual bodily seizure is not, in all cases, necessary to constitute possession 

of wild animals.  He does not, however, describe the acts which, 

according to his ideas, will amount to an appropriation of such animals to 

private use, so as to exclude the claims of all other persons, by title of 

occupancy, to the same animals; and he is far from averring that pursuit 

alone is sufficient for that purpose.  To a certain extent and as far as 

Barbeyrac appears to me to go, his objections to Puffendorf’s definition of 

occupancy are reasonable and correct.  That is to say, that actual bodily 

seizure is not indispensable to acquire right to, or possession of, wild 

beast; but that, on the contrary, the mortal wounding of such beasts, by 

one not abandoning his pursuit may, with the utmost propriety, be deemed 

possession of him; since, thereby, the pursuer manifests an unequivocal 

intention of appropriating the animal to his individual use, has deprived 

him of his natural liberty, and brought him within his certain control.  So 

also, encompassing and securing such animals with nets and toils, or 

otherwise intercepting them in such a manner as to deprive them of their 

natural liberty, and render escape impossible, may justly be deemed to 

give possession of them to those persons who, by their industry and 

labour, have used such means of apprehending them.  Barbeyrac seems 

to have adopted, and had in view of  
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his notes, the more accurate opinion of Grotius, with respect to 

occupancy...The case now under consideration is one of mere pursuit, and 

presents no circumstances or acts which can bright it within the definition 

of occupancy by Puffendorf, or Grotius, or the ideas of Barbeyrac upon 

that subject. 

     The case cited from 11 Mod. 74-130, I think clearly distinguishable 

from the present; inasmuch as there the action was for maliciously 

hindering and disturbing the plaintiff in the exercise and enjoyment of a 

private franchise; and in the report of the same case, (3 Salk. 9) Holt, Ch. 

J., states, that the ducks were in the plaintiff’s decoy pond, and so in his 

possession, from which it is obvious the court laid much stress in their 

opinion upon the plaintiff’s possession of the ducts, ratione soli. 

     We are the more readily inclined to confine possession or occupancy 

of beasts ferae naturae, within the limits prescribed by the learned authors 

above cited, for the sake of certainty, and preserving peace and order in 

society.  If the first seeing, starting, or pursuing such animals, without 

having so wounded, circumvented or ensnared them, so as to deprive them 

of their natural liberty, and subject them to the control of their pursuer, 

should afford the basis of actions against others for intercepting and 

killing them, it would prove a fertile source of quarrels and litigation. 

     However uncourteous or unkind the conduct of Pierson towards 

Post, in this instance, may have been, yet his act was productive of no 

injury or damage from which a legal remedy can be applied.  We are of 

opinion the judgment below was erroneous, and ought to be reversed. 

 

     LIVINGSTON, J.  My opinion differs from that of the court.  Of 

six exceptions, taken to the proceedings below, all are abandoned except 

the third, which reduces the controversy to a single question. 

     Whether a person who, with his own hounds, starts and hunts a fox 

on waste and uninhabited ground, and is on the point of seizing his prey, 

acquires such an interest in the animal, as to have a right of action against 

another, who in view of the huntsman and his dogs in full pursuit, and 

with knowledge of the chase, shall kill and carry him away? 

     This is a knotty point, and should have been submitted to the 

arbitration of sportsmen, without poring over Justinian, Fleta, Bracton, 

Puffendorf, Locke, Barbeyrac, or Blackstone, all of whom have been 

cited; they would have had no difficulty in coming to a prompt and correct 

conclusion.  In a court thus constituted, the skin and carcass of poor 

 reynard would have been properly disposed of, and a precedent set, 

interfering with no usage or custom which the experience of ages has 

sanctioned, and which must be so well known to every votary of Diana.  

But the parties have referred the question to our judgement, and we must 

dispose of it as well as we can, from the partial lights we possess, leaving 

to a higher tribunal, the correction of any mistake which we may be so 

unfortunate as to make.  By the pleadings it is admitted that a fox is a 

“wild and noxious beast.”  Both parties have regarded him, as the law of 

nations does a pirate, “hostem humani generis,” and although “de mortuis 

nil nisi bonum,” be a maxim of our profession, the memory of the 

deceased has not been spared.  His depredations on farmers and on barn 

yards have not been forgotten; and to put him to death wherever found, is 

allowed to be meritorious, and of public benefit.  Hence it follows, that 

our decision should have in view the greatest possible encouragement to 

the destruction of an animal, so cunning and ruthless in his career.  But 

who would keep a pack of hounds; or what gentlemen, at the sound of the 

horn, and at peep of day, would mount his steed, and for hours together, 

“sub jove frigido,” or a vertical sun, pursue the windings of this wily 

quadruped, if, just as night came on, and his stratagems and strength were 

nearly exhausted, a saucy intruder, who had not shared in the honours or 

labours of the chase, were permitted to come in at the death, and bear 

away in triumph the object of pursuit?  Whatever Justinian may have 

thought of the matter, it must be recollected that his code was compiled 

many hundred years ago, and it would be very hard indeed, at the distance 

of so many centuries, not to have a right to establish a rule for ourselves.  

In his day, we read of no order of men who made it a business, in the 

language of the declaration in this cause, “with hounds and dogs to find, 

start, pursue, hunt, and chase,” these animals, and that, too, without any 

other motive than the preservation of roman poultry; if this diversion had 

been then in fashion, the lawyers who composed his institutes would have 

taken care not to pass it by, without suitable encouragement.  If anything, 

therefore, in the digests or pandects shall appear to militate against the 

defendant in error, who, on this occasion, was the foxhunter, we have only 

to say tempora mutantur; and if men themselves change with the times, 

why should not laws also undergo an alteration? 

     It may be expected, however, by the learned counsel, that more 

particular notice be taken of their authorities.  I have examined them all, 

and feel great difficulty in determining, whether to acquire dominion over 
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a thing, before in common, it be sufficient that we barely see it, or know 

where it is, or wish for it, or make a declaration of our will respecting it; or 

whether, in the case of wild beasts, setting a trap, or lying in wait, or 

starting, or pursuing, be enough; or if an actual wounding, or killing, or 

bodily tact and occupation be necessary.  Writers on general law, who 

have favoured us with their speculation on these points, differ on them all; 

but, great as is the diversity of sentiment among them, some conclusion 

must be adopted on the question immediately before us.  After mature 

deliberation, I embrace that of Barbeyrac, as the most rational and least 

liable to objection.  If at liberty, we might imitate the courtesy of a certain 

emperor, who, to avoid giving offence to the advocates of any of these 

different doctrines, adopted a middle course, and by ingenious 

distinctions, rendered it difficult to say (as often happens after a fierce and 

angry contest) to whom the palm of victory belonged.  He ordained, that 

if a beast be followed with large dogs and hounds, he shall belong to the 

hunter, not to the chance occupant; and in like manner, if he be killed or 

wounded with a lance or sword; but if chased with beagles only, then he 

passed to the captor, not to the first pursuer.  If slain with a dart, a sling, 

or a bow, he fell to the hunter, if still in chase, and not to him who might 

afterwards find and seize him. 

     Now, as we are without any municipal regulations of our own, and 

the pursuit here, for aught that appears on the case, being with dogs and 

hounds of imperial stature, we are at liberty to adopt one of the provisions 

just cited, which comports also with the learned conclusion of Barbeyrac, 

that property in animals ferae naturae may be acquired without bodily 

touch or manucaption, provided the pursuer be within reach, or have a 

reasonable prospect (which certainly existed here) of taking, what he has 

thus discovered an intention of converting to his own use. 

     When we reflect also that the interest of our husbandmen, the most 

useful of men in any community, will be advanced by the destruction of a 

beast so pernicious and incorrigible, we cannot greatly err, in saying, that 

a pursuit like the present, through waste and unoccupied lands, and which 

must inevitably and speedily have terminated in corporal possession, or 

bodily seisin, confers such a right to the object of it, as to make any one a 

wrongdoer, who shall interfere and shoulder the spoil.  The justice’s 

judgement ought, therefore, in my opinion, to be affirmed. 

     Judgment of reversal. 
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