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ABSTRACT

GOVERNING WATERS: THE DEVELOPMENT OF WATER POLLUTION POLICY
IN THE UNITED STATES, 1850-1980

By
Jouni Juhani Paavola

This dissertation develops a governance approach to environmental problems and
policy as a critical response to the traditional economic approach. It also examines the
governance of water quality in the United States over the past one hundred and fifty years.
The governance approach understands externalities as instances of human interdepend-
ence, recognizes positive transaction costs, and accepts the implications of value plural-
ism. For the governance aﬁproach, environmental problems are resource use conflicts that
emerge when agents are interdependent and have incompatible interests in the use of envi-
ronmental resources. Correspondingly, environmental policies are institutions that resolve
these conflicts and govern resource use. The empirical research examines institutions that
have governed water quality in the United States, including the 19th century riparian law
and common law in general, the 19th and early 20th century state water pollution control
policies, and the 20th century federal water pollution control legislation. The dissertation
shows how the governance of water quality has gradually acknowledged new interests in
water quality, first mainly protecting private property and water use from pollution, then
extending protection to public health, and finally protecting the environment because of its

recreational use and for its own sake. The dissertation demonstrates how the new uses of
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water that have emerged in the 19th and 20th century have created an increasingly com-
plex set of interdependencies, which are today governed by an equally complex set of
nested governance institutions. These governance institutions are an outcome of conflict
resolution and collective choices in different social arenas, in which agents have forwarded
their welfarist and sometimes non-welfarist resource use goals. The dissertation shows
how the institutional framework within which conflict resolution and collective choices
take place influence whose interests are translated into policy. It also demonstrates how
the governance outcomes are influenced by the design of governance institutions and
changes in technology and resource use. The analysis demonstrates that efficiency and
welfare concerns have not alone determined the course of institutional change. It also
shows how the design of governance institutions is a compromise between conflicting in-

terests, which does not necessarily deliver good environmental outcomes.
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INTRODUCTION

This dissertation has its origin in the difficulty I have had to become persuaded with
the way environmental economics analyzes environmental problems, assesses environ-
mental policies, and prescribes their choice. This dissertation seeks to outline an alterna-
tive — a governance approach — to the traditional economic approach to environmental
problems and policy. The approach is also applied to water pollution policy in the
United States from the early 19th century until the 1970s.

Environmental economics conceptualizes environmental problems as negative exter-
nalities or harmful physical effects an agent imposes upon others without compensating
them. Externalities create a wedge between the marginal private and social costs of an
activity, because marginal social costs by definition include the costs an activity imposes
upon others. As an agent’s maximizing behavior only accounts for private marginal
costs, it results in a greater than optimal level of activity from the society’s viewpoint
and, therefore, reduces social welfare from its potential.

For environmental economics, the policy problem is how to achieve the socially op-
timal level of an environmentally harmful activity, such as pollution, and it envisions a

number of ways to do so.' For example, the state could ration permits to the polluters

! See William J. Baumol and Wallace E. Oates, The Theory of Environmental Policy:
Externalities, Public Outlays, and the Quality of Life (Englewood Cliffs: Prentice-Hall,
1975); J. H. Dales, “Land, Water, and Ownership,” Canadian Journal of Economics 1
(1968): 791-804; Wallace E. Oates and William J. Baumol “The Instruments of Environ-






that add up to socially optimal level of pollution. It could also pay the polluters to re-
duce their emissions. Alternatively, the state could establish a charge for emissions to
achieve the socially optimal level of pollution. Yet another alternative is to establish and
assign tradable rights to pollute up to the optimal level. Finally, polluters and their vic-
tims can be left to bargain or to litigate.

Environmental economics is mainly interested in the welfare implications of goals and
instruments of environmental policy. As a group of prominent environmental economists
puts it in their article, “the traditional approach consists of comparing the beneficial ef-
fects of regulation with the costs that must be borne to secure these benefits.” Their
conclusion is that the economic instruments of environmental policy — such as environ-
mental fees or charges and systems of tradable pollution permits — are more desirable
from a welfare standpoint than the command and control measures, such as emission and
effluent limits and other environmental regulations. Economic instruments are argued to
secure the attainment of a socially optimal level of pollution at a lower cost than com-
mand and control measures would.”

However, these judgments on the goals and instruments of environmental policy are

problematic. First, a number of environmental policies have goals that are not welfare-

mental Policy,” in Economic Analysis of Environmental Problems, ed. Edwin S. Mills
(New York: Columbia University Press, 1975), 95-128.

? See Karen Palmer, Wallace E. Oates, and Paul R. Portney, “Tightening Environmental
Standards: The Benefit-Cost or the No-Cost Paradigm?,” Journal of Economic Per-
spectives 9 (1995): 119. See also Maureen L. Cropper and Wallace E. Oates, “Environ-
mental Economics: A Survey,” Journal of Economic Literature 30 (1992): 675-740; T. H.
Tietenberg, “Economic Instruments for Environmental Regulation,” in Economic Policy
towards the Environment, ed. Dieter Helm (Oxford: Blackwell, 1991), 86-110.



maximizing. Yet these policy goals have often been deliberately chosen and cannot be
simply swept aside. Second, the distinction between “command and control” measures
and “economic instruments” of environmental policy is misleading. On one hand, the use
of markets coerces those who do not become sellers. On the other hand, command and
control measures often allow for negotiation and flexibility.’ Thirdly, there is a contra-
diction between the economic assessment of policy instruments and the revealed prefer-
ences of policy makers: command and control measures have been favored in practice
and have sometimes replaced economic instruments. For example, private property
rights include rights to air and water quality, which are enforceable in the courts and are
tradable like other sticks in the bundle of property rights. In the 19th century, agents
enforced their rights to environmental quality in the courts, because public policies regu-
lating environmental quality did not exist, were formulated so as to be ineffective or un-
enforceable, or just were not enforced. Markets thus determined environmental quality

as Ronald Coase has demonstrated is possible.” Environmental regulation has replaced

? See Andrew Gouldson and Joseph Murphy, Regulatory Realities: The Implementation
and Impact of Industrial Environmental Regulation (London: Earthscan, 1998), 42-44;

Allan Schmid, “The Environment and Property Rights Issues,” in The Handbook of En-

vironmental Economics, ed. Daniel W. Bromley (Oxford: Blackwell, 1995), 45-60.

* See Carol M. Rose, Property and Persuasion: Essays on the History, Theory, and
Rhetoric of Ownership (Boulder: Westview Press, 1994); Louise A. Halper, “Nuisance,
Courts, and Markets in the New York Court of Appeals, 1850-1915,” Albany Law Re-
view 54 (1990): 301-357; Christine Rosen, “Differing Perceptions of the Value of Pollu-
tion Abatement across Time and Place: Balancing Doctrine in Pollution Nuisance Law,
1840-1906,” Law and History Review 11 (1993): 303-381.

5 See Ronald H. Coase, “The Problem of Social Cost,” Journal of Law and Economics 3
(1960): 1-44; Ronald H. Coase, “The Lighthouse in Economics,” Journal of Law and
Economics 17 (1974): 357-376.



common law as the foundation for determining environmental quality in the 20th century,
although common law still plays a role.

The actual predominance and choice of allegedly inferior policy goals and instru-
ments should be an anomaly for environmental economics because it assumes that the
economy and polity are populated by rational, self-interested, perfectly informed, and
maximizing agents. These agents should have chosen those goals and instruments of en-
vironmental policy that best enhance their welfare, or else there must be something
wrong with our understanding of how actors choose, how policy instruments work, or
both.® Another look at the issue seems thus warranted.

To reiterate, the traditional approach to environmental problems and policy is prob-
lematic for several reasons. First, it ignores transaction costs that in the real world con-
tribute to the emergence of environmental problems and impede responses to them.
Second, it abstracts environmental policies to mere cost or benefit effects, devoid of in-
stitutional details, which are often carefully and painstakingly crafted by the law-makers
and regulators. Yet the institutional design of environmental policies importantly influ-

ences their performance in the real world. Third, the traditional approach assesses envi-

S Private or social welfare maximization could explain the choice of command and con-
trol measures. On the first argument, see James M. Buchanan and Gordon Tullock, “Pol-
luters' Profits and Political Response: Direct Control versus Taxes,” American Economic Re-
view 65 (1975): 139-47. See also Anne O. Krueger, “The Political Economy of the Rent-
Seeking Society,” American Economic Review 64 (1974): 291-303; Robert D. Tollison,
“Rent Seeking: A Survey,” Kyklos 35 (1982): 575-602. On the second argument, see Mi-
chael E. Porter and Claas van der Linde, “Toward a New Conception of the Environ-
ment-Competitiveness Relationship,” Journal of Economic Perspectives 9 (1995): 97-
118. Another explanation attributes command and control measures to the ignorance of
policy makers, who would choose otherwise if they knew better. Finally, deliberate
seeking of non-welfarist goals can explain command and control measures.
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ronmental goals and policies only from the viewpoint of how they contribute to human
welfare. Still, human welfare is not the only concern in the setting of environmental
goals and the choice of policy instruments.

The aim of this dissertation is to overcome the above discussed weaknesses and to
outline a governance approach to environmental problems and policy that understands
externalities as interdependencies, admits positive transaction costs, and accepts that
agents do not seek exclusively their personal welfare. This aim is sought by working to-
ward three sub-goals. First, the dissertation works out the theoretical implications of
interdependence, positive transaction costs, and value pluralism for the analysis of envi-
ronmental problems and policy. Second, the dissertation develops a way to analyze envi-
ronmental policies as governance institutions and to identify the implications of their in-
stitutional design. Third, the dissertation demonstrates the usefulness of governance ap-
proach by examining institutional arrangements that have governed water quality in the
United States from the early 19th century until the 1970s.

The next section reviews in greater detail the theoretical foundation on which the

governance approach can be based.

Theoretical Dimensions of the Research Problem
The theoretical starting point of this dissertation is the Pigovian approach to envi-
ronmental economics, which conceptualizes environmental problems as externalities and
identifies them with a socially non-optimal allocation of environmental resources. It un-
derstands environmental policies as instruments with which to correct resource allocation

so as to achieve the optimum and to realize an improvement in social welfare. For this



approach, the goal of environmental policy is to maximize social welfare and the most
important dimension of policy instruments is their cost-effectiveness in realizing the
welfare-maximizing allocation of resources.’

Drawing from critical research on the normative basis of neoclassical economics, this
dissertation argues that the unidirectional conception of externalities in environmental
economics obscures the character of policy choices.? Government interventions to “in-
ternalize externalities” and to realize welfare improvements by correcting the allocation
of resources actually redefine and assign rights to environmental resources. Therefore,
government interventions should be understood as primarily distributive choices over
whose interests in environmental resources should be realized when they are interde-
pendent and incompatible with those of others.” This dissertation also argues with the

other critics that efficiency arguments are insufficient as a normative basis for policy pre-

” For an overview, see Anthony C. Fisher and Frederick M. Peterson “The Environment
in Economics: A Survey,” Journal of Economic Literature 14 (1976): 1-33; Cropper and
Oates, “Environmental Economics; William J. Baumol and Wallace E. Oates, The Theory
of Environmental Policy (Cambridge: Cambridge University Press, 1988). See also Ar-
thur C. Pigou, Economics of Welfare (London: Macmillan, 1920).

8 See Coase, “Problem of Social Cost”; Andreas Papandreou, Externality and Institu-
tions (Oxford: Oxford University Press, 1993); Warren J. Samuels, “Welfare Economics,
Power, and Property,” in Perspectives of Property, eds. Gene Wunderlich and W. L.
Gibson Jr (University Park: Institute for Research on Land and Water Resources, Penn-
sylvania State University, 1972), 61-148; A. Allan Schmid, “‘Nonmarket Values and Effi-
ciency of Public Investments in Water Resources,” American Economic Review, Papers
& Proceedings 57(1967): 158-168.

® See Daniel W. Bromley, Economic Interests and Institutions: The Conceptual Founda-
tions of Public Policy (Oxford: Blackwell, 1989); Guido Calabresi, “The Pointlessness of
Pareto: Carrying Coase Further,” Yale Law Journal 100 (1991): 1211-37; Coase,
“Problem of Social Cost”; Frank H. Knight, “Some Fallacies in the Interpretation of So-
cial Cost,” Quarterly Journal of Economics 37 (1924): 582-606; Samuels, “Welfare Eco-



scriptions: rights must be established and assigned before economic efficiency can be
achieved.'® This suggests that environmental problems should be seen as conflicts be-
tween interdependent agents having different interests in the use environmental re-
sources, and environmental policies as institutions that resolve these conflicts. The “use
of environmental resources” refers in this dissertation to the realization of any interests in
environmental resources, including their preservation or non-use.

The neglect of transaction costs in the traditional approach has also obscured the in-
conclusive character of efficiency arguments. When transaction costs are taken into con-
sideration, all resource allocations must be optimal and other than optimality or effi-
ciency arguments must be sought to justify changes in resource allocation. Transaction
costs are also important because they partly explain the emergence environmental prob-
lems, hinder the establishment of environmental policies, and influence how environ-
mental policies perform in the real world."'

Research in new institutional economics pays attention to transaction costs, but it has

not been interested in environmental policies. On the other hand, it has examined insti-

nomics, Power, and Property”; A. Allan Schmid, Property, Power, and Public Choice: An
Inquiry into Law and Economics (New York: Praeger, 1987).

1 See Ronald C. Griffin, “The Welfare Analytics of Transaction Costs, Externalities, and
Institutional Choice,” American Journal of Agricultural Economics (August 1991): 601-614;
Warren J. Samuels, “Welfare Economics, Power, and Property”; Schmid, ‘Nonmarket
Values and Efficiency”; Arild Vatn and Daniel W. Bromley, “Externalities — A Market
Model Failure,” Environmental and Resource Economics 9 (1997): 135-151.

' See Calabresi, “Pointlessness of Pareto.” See also Thrainn Eggertsson, Economic Be-
havior and Institutions (Cambridge: Cambridge University Press, 1990); Douglass C. North,
Institutions, Institutional Change, and Economic Performance (Cambridge: Cambridge Uni-
versity Press, 1990); Oliver Williamson, The Economic Institutions of Capitalism: Firms,
Markets, Relational Contracting New York: Free Press, 1985).
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tutions of common property that govern the use of many natural resources, such as pas-
tures, forests, and fisheries.'> Some works have also examined how private property and
contractual arrangements govern the use of natural resources."” Finally, new institutional
economics increasingly informs research on the governance of transboundary and global
environmental resources under international environmental conventions. '*

This dissertation argues that the approach of new institutional economics to institu-
tions governing the use of local, transboundary, and global environmental resources is
promising also for the study of national environmental policies. This approach facilitates
the conceptualization of environmental problems as resource use conflicts and environ-
mental policies as distributive resolutions of these conflicts. It also opens up a view of

environmental policies as institutions that govern the use of environmental resources not

2 Erling Berge and Nils Christian Stenseth, eds., Law and the Governance of Natural
Resources: Studies from Northern Europe and Africa (San Francisco: ICS Press, 1999);
Fikret Berkes, ed., Common Property Resources, Ecology and Community-Based Sus-
tainable Development (London: Belhaven, 1989); Daniel W. Bromley, ed., Making the
Commons Work: Theory, Practice, and Policy (San Francisco: ICS Press, 1992); Carl J.
Dahlman, The Open Field System and Beyond: A Property Rights Analysis of an Eco-
nomic Institution (Cambridge: Cambridge University Press, 1980); Bonnie J. McCay and
James M Acheson, eds., The Question of the Commons: The Culture and Ecology of
Communal Resources (Tucson: University of Arizona Press, 1987); Elinor Ostrom,
Governing the Commons: The Evolution of Institutions for Collective Action (Cam-
bridge: Cambridge University Press, 1990).

' Terry L. Anderson and Peter J. Hill, “The Race for Property Rights,” Journal of Law
and Economics 33 (1990): 177-197; Coase, “Problem of Social Cost”; Gary D. Libecap,
Contracting for Property Rights (Cambridge: Cambridge University Press, 1989).

' Susan Buck, The Global Commons: An Introduction (Washington: Island Press,
1998); Robert O. Keohane and Elinor Ostrom, eds., Local Commons and Global Inter-
dependence: Heterogeneity and Cooperation in Two Domains (London: Sage, 1995);
David G. Victor, Kal Raustiala, and Eugene B. Skolnikoff, eds., The Implementation
and Effectiveness of International Environmental Commitments: Theory and Practice






unlike other ownership arrangements do: environmental policies establish rights to envi-
ronmental resources, assign them to certain resource users, and engender a particular
allocation and distribution of resources. "’

New institutional economics can also allow other motivations to agents in addition
personal welfare. For example, research on common property sometimes identifies sus-
tainable resource use as a goal that is either sought after or achieved by adopting certain
institutional arrangements.'® However, there has not been a systematic effort to incorpo-
rate a broader range of behavioral motivations into new institutional economics. This is
no wonder: most research in the tradition has been as exclusively interested in the wel-
fare motivations and implications of policy choice as neoclassical economics has been.
Welfare emphasis surfaces in new institutional economics as concerns for the level of
transaction costs generated by institutional arrangements, the value of assets under alter-
native institutional arrangements, or some direct notion of welfare. '’

New institutional economics associates voluntary bargaining with low transaction

costs and desirable welfare consequences. Voluntary cooperation at the local and global

(Cambridge: MIT Press, 1998); Oran R. Young, Global Governance: Drawing Insights
from the Environmental Experience (Cambridge: MIT Press, 1997).

1 See Bromley, Making the Commons Work; Ostrom, Governing the Commons.

' See S. V. Ciriacy-Wantrup, “The Economics of Environmental Policy,” Land Eco-
nomics 47 (1971): 36-45; S. V. Ciriacy-Wantrup and Richard C. Bishop “Common
Property as a Concept in Natural Resources Policy,” Natural Resources Journal 15
(1975): 713-727. See also Ostrom, Governing the Commons.

17 On normative views in new institutional economics, see Guido Calabresi, “Some
Thoughts on Risk Distribution and the Law of Torts,” Yale Law Journal 70 (1961): 499-
553; Douglass C. North, Structure and Change in Economic History (New York: Norton,
1981); North, Institutions, Institutional Change, and Economic Performance; Richard A.
Posner, Economic Analysis of Law, 4th ed. (Boston: Little, Brown, 1992).




pebs
a re]
Y S

ol

(LW

e



levels is enthusiastically studied because it is thought to engender efficient institutions
that reflect shared welfare goals. Complex statutory institutions such as environmental
policies are in turn seen to preclude voluntary bargaining, to entail high transaction costs,
and to hinder the achievement of welfare goals. This is one reason why they have not
been studied seriously. Still, agents have voluntarily them to govern the use of environ-
mental resources, which cannot be attributed solely to their ignorance.

The welfare emphasis of environmental economics and new institutional economics
stems from their shared view of human behavior. They understand agents to have pre-
existing and stable preferences that reflect self- and welfare-centered values. Environ-
mental economics also assumes limitless cognitive capabilities, while new institutional
economics admits that information is imperfect.'® They also agree on how environ-
mental policies are and should be established or changed. If choices reveal agents’ pref-
erences and what best enhances their welfare all that is must be a result of maximizing
behavior and maximize the agents’ welfare.' That is, institutions have been brought
about by self-interested and welfare-centered action, and any changes in them have been,

will be, and should be sought only with welfare improvements in mind.

'® See Geoffrey M. Hodgson, “The Approach of Institutional Economics,” Journal of Eco-
nomic Literature 36 (1998): 166-192; Herbert A. Simon, “Rationality as a Process and
Product of Thought,” American Economic Review 68 (1978): 1-16.

% On revealed preferences, see Paul A. Samuelson, “A note on the Pure Theory of Con-
sumer Behavior,” Economica 5 (1938): 61-71; Paul A. Samuelson, “Consumption The-
ory in Terms of Revealed Preference,” Economica 15 (1948): 243-253. On problems
with this view, see Warren J. Samuels, “The Pervasive Proposition, ‘What Is, Is and
Ought to Be’: a Critique,” in The Megacorp and Macrodynamics: Essays in Memory of
Alfred Eichner, ed. William S. Millberg (Armonk: M. E. Sharpe, 1992), 273-285.

10






Without denying that concerns for personal welfare inform our everyday choices, this
dissertation argues that other motivations are also important. Non-welfarist motivations
may be particularly important in institutional choices, because they are about what kind
of a world we want to live in. Therefore, non-welfarist motivations should be accounted
for in economic analysis of environmental problems and policy. Scholarship in econom-
ics and philosophy has developed ways of understanding economic agents as more than
self-interested maximizers of their personal welfare.”’ It indicates that when other moral
goals, such as non-utilitarian concerns for other humans, the community, or the natural
environment are allowed, institutions become means for attaining them.

Original institutional economics provides two building blocks — sensitivity to con-
flicts and power and social constructivism — that integrate the insights of other strands of
scholarship discussed above. Conflicts over the use of environmental resources emerge
because values change and agents hold different views as to how environmental re-
sources ought to be used in the society. Agents thus seek to establish or change institu-
tions that govern the use of environmental resources by both individual and collective

action. The establishment of and change in governance institutions takes place as a re-

2 See Elizabeth Anderson, Value in Ethics and Economics (Cambridge: Harvard Uni-
versity Press, 1993); Daniel M. Hausman and Michael S. McPherson, Economic Analysis
and Moral Philosophy (Cambridge: Cambridge University Press, 1996); Mark Sagoff,
The Economy of the Earth: Philosophy, Law and the Environment (Cambridge: Cam-
bridge University Press, 1988); Amartya K. Sen, “Utilitarianism and Welfarism,” Journal
of Philosophy 76 (1979): 463-489; Amartya K. Sen, “Rational Fools: A Critique of the
Behavioral Foundations of Economic Theory,” Philosophy and Public Affairs 6 (1977):
317-344; Amartya K. Sen, “Behavior and the Concept of Preference,” Economica 40
(1973): 241-259.

11
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sult of conflict resolution in social arenas.?' The sensitivity to conflicts and power gives
added meaning to transaction costs: they influence the ability of interest groups to for-
ward their interests in conflicts or their power.? Thus the pursuit of values does not
alone explain institutional change; arenas of collective choice and conflict resolution in-
fluence who can voice which values when collective choices are made.

Finally, social constructivism has been the hallmark of original institutional econom-
ics since Veblen and Commons adopted it in the beginning of the 20th century.” It
means that ethical beliefs motivating agents, such as welfarism, are contextual and so-
cially constructed rather than pre-existing and given. Therefore, preferences are chang-
ing expressions of historically contingent moral values that inform agents.* The same
applies to knowledge informing agents: their perception of choice situations, alternatives,
and outcomes is shaped by how their contemporaries and peers frame them. Thus, un-

derstanding institutional change requires analysis of agents’ beliefs and knowledge.

2! See Jack Knight, Institutions and Social Conflict (Cambridge: Cambridge University
Press, 1992); Warren J. Samuels, Essays on the Economic Role of Government. Volume
I: Fundamentals (New York: New York University Press, 1992).

2 william Dugger, “Transaction Costs and the State,” in Transaction Costs, Markets,
and Hierarchies, ed. Christos Pitelis (Oxford: Blackwell, 1993), 188-216.

# See John R. Commons, Legal Foundations of Capitalism (Madison: University of Wis-
consin Press, 1959); John R. Commons, Institutional Economics: its Place in Political
Economy (New Brunswick: Transaction Publishers, 1990); Thorstein Veblen, The The-
ory of the Leisure Class: An Economic Study of Institutions (London: Macmillan, 1899).

2 See Geoffrey M. Hodgson, Economics and Institutions: A Manifesto for Modern In-
stitutional Economics (Philadelphia: University of Pennsylvania Press, 1988); Geoffrey
M. Hodgson, “Economics, Environmental Policy, and the Transcendence of Ultilitarian-
ism,” in Valuing Nature? Economics, Ethics, and Environment, ed. John Foster (Lon-
don: Routledge, 1997), 48-63; Hodgson, “Approach of Institutional Economics”; War-
ren J. Samuels, Economic Role of Government 1.
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Methodological and Other Remarks

The acknowledgment of socially constructed values and knowledge influences the
methodological approach of this research. Jon Elster has argued that social sciences can
focus either on individual action or the social structures that enable, constrain, and direct
it. His delineation does not mean that a methodological approach would altogether ig-
nore either social structures or individual action. Although methodological individualism
prioritizes individual action in analysis and explanations, it enables to account for social
structures such as private ownership in the form of signals generated by the price system.
Similarly, although methodological collectivism emphasizes social structures in analysis
and explanations, those events are still brought about by individuals.”®

Despite their refinements, methodological individualism and collectivism remain
problematic. The assumptions of Neoclassical Economics paradoxically reduce humans
to stimulus-response automatons who cannot make real choices: they can only react to
signals coming from their environment on the basis of their pre-existing preferences.
Similarly, methodological collectivism makes it difficult to present other than functional-
ist or teleological explanations for social structures. An intermediary position which can
accommodate individual agency and acknowledge collective phenomena such as lan-

guage, knowledge, and institutions that enable, direct, and limit agency is needed.”®

% See Jon Elster, Nuts and Bolts for the Social Sciences (Cambridge: Cambridge Uni-
versity Press, 1989), 13-21.

% See e.g. Anthony Giddens, Central Problems in Social Theory: Action, Structure, and
Contradiction in Social Analysis (Basingstoke: Macmillan, 1979); Geoffrey M. Hodg-
son, “The Ubiquity of Habits and Rules,” Cambridge Journal of Economics 21 (1997):
663-684; Hodgson, “Approach of Institutional Economics.”
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This research takes such an intermediary position by recognizing that the values mo-
tivating the agents and the knowledge informing them are socially constructed while at
the same time acknowledging that agents have agency.”” Agency is possible because
values and knowledge are not monolithic and universally shared: there is freedom for the
individuals to creatively combine values and knowledge to make up something new. On
the other hand, individual agency is limited, because social forces generate the menu of
values and knowledge individuals face: they can only choose from alternatives that are
available for them. Therefore, individual action and social structures are both funda-
mentally relevant and research cannot dismiss one or the other.?®

This research also recognizes that the agents’ cognitive capacity is limited. They may
have stable preferences over alternatives they face in recurrent choices, but need to form
their preferences by learning and deliberation when they confront new alternatives or
choice situations. This is particularly relevant in institutional choices because they gov-

ern activities that have complex and sometimes unpredictable consequences: it may re-

%7 See Peter L. Berger and Thomas Luckmann, The Social Construction of Reality: A
Treatise in the Sociology of Knowledge (New York: Doubleday, 1966); Anthony Gid-
dens, Central Problems in Social Theory: Action, Structure, and Contradiction in Social
Analysis (Basingstoke: Macmillan, 1979); Bruno Latour, We Have Never Been Modern
(Cambridge: Harvard University Press, 1993); Jean-Francois Lyotard, The Postmodern
Condition: A Report on Knowledge (Minneapolis: University of Minnesota Press, 1984).
See also Roy Bhaskar, The Possibility of Naturalism: A Philosophical Critique of the
Contemporary Human Sciences, 3rd ed. (London: Routledge, 1998), 31-37.

% See Joseph Agassi, “Institutional Individualism,” British Journal of Sociology 26 (1975):
144-155; Kenneth J. Arrow, “Rationality of Self and Others in an Economic System,” Jour-
nal of Business 59 (1986): S385-S399; Kenneth J. Arrow, “Methodological Individualism
and Social Knowledge,” American Economic Review 84 (1994): 1-9; A. Allan Schmid, “In-
stitutional Law and Economics,” European Journal of Law and Economics 1 (1994):
33-51, 35-37.
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quire a significant amount of learning before preferences can be formed over choice al-
ternatives. What agents prefer may well reflect what the agents consider as an intrinsi-
cally valuable outcome or a virtuous thing to do.

To summarize, this research seeks to explain institutional change and performance as
the result of interaction of agents motivated by particular values and informed by par-
ticular knowledge within institutions that structure their interaction and influence their
power in particular ways. The research understands values and knowledge as collective
phenomena discernible from historical documents, such as court decisions and legislative
histories. When court decisions are analyzed, they are interpreted in the light of their
social context. The judges are seen to have made their decisions on the basis of values
and knowledge that were available for them as members of society. Similar standpoint is
taken towards legislative and other choices.

To conclude, the methodological approach followed in this research facilitates both
explanation and criticism. It also facilitates the assessment of how particular institutional
arrangements can realize particular values or resource use goals based on them. There-
fore, it may have instrumental use as a tool in policy analysis and design. However, as
the methodological approach does not privilege any particular set of values, it does not

provide a basis for substantial policy prescriptions.

Empirical Subject Area of the Research
This dissertation demonstrates the fruitfulness of governance approach by using it to
analyze water pollution policy in the United States from the early 19th century until the

1970s. This period is long enough to offer a perspective on present-day water pollution
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problems and responses to them. The period witnessed the emergence of new water
uses for public water supply, waste disposal, and recreation, which either influenced or
depended on water quality. Changes also took place in the governance institutions and
in the relative importance of the courts, the legislature, and the administrative agencies as
arenas of conflict resolution and collective choice. Finally, values also changed during
the period. The rest of this section outlines the above-mentioned changes.
Industrialization created the first water pollution problem in the United States in the
early 19th century. Early industrial establishments such as tanneries, sawmills, and tex-
tile mills were water-powered and used water in production, and were thus located at
watercourses. Disposing of wastes into water was the easiest way to get rid of them, but
it injured the use of water by the downstream mill owners and riparian farmers, and
sometimes obstructed navigation or destroyed fisheries.” Conflicts over the injuries to
private use of water or other property were resolved in the courts on the basis of riparian
law or the law of private nuisances, while other conflicts were resolved on the basis of
the law of public nuisances or fish and game statutes.”’ In practice, riparian law was the

most important legal institution that governed industrial discharges in the 19th century.

% See Peter N. Davis, “Theories of Water Pollution Litigation,” Wisconsin Law Review
(1971): 738-816; Halper, “Nuisance, Courts, and Markets”; Philip V. Scarpino, Great
River: An Environmental History of the Upper Mississippi, 1890-1950 (Columbia: Uni-
versity of Missouri Press, 1985); Theodore Steinberg, Nature Incorporated: Industrializa-
tion and the Waters of New England (Amherst: University of Massachusetts Press, 1991);
Joel A. Tarr, The Search for the Ultimate Sink: Urban Pollution in Historical Perspec-
tive (Akron: University of Akron Press, 1996).

* See Davis, “Water Pollution Litigation™; Anthony Scott and Georgina Coustalin, “The
Evolution of Water Rights,” Natural Resources Journal 35 (1995): 821-979.
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The second water pollution problem resulted from rapid urbanization and changes in
urban infrastructure in the 19th century. Living conditions worsened in the growing cit-
ies in the early 19th century in terms of noise, polluted air and water, inadequate waste
disposal, and frequent epidemics of diseases.’’ Cities responded to the health crisis by
constructing systems to deliver clean water to their inhabitants after the mid-19th cen-
tury, and, after a few decades, sewer systems to dispose of their wastes.”> The new
sewer systems discharged untreated sewage into the watercourses and contaminated the
water supplies of downstream communities. Municipalities usually had local ordinances
and local boards to protect public health but they were unable to cope with inter-locality
pollution problems.” As a response, state public health authorities and water pollution

control statutes were established in the end of the 19th century.**

*! See John Duffy, A History of Public Health in New York City, 1866-1966 (New York:
Russell Sage Foundation, 1974); John Duffy, The Sanitarians: A History of American
Public Health (Urbana: University of Illinois Press, 1990); Stuart GalishofY, Safeguard-
ing the Public Health: Newark, 1895-1918 (Westport: Greenwood Press, 1975); Stuart
Galishoff, Newark: The Nation’s Unhealthiest City, 1832-1895 (New Brunswick: Rut-
gers University Press, 1988).

32 See Tarr, The Ultimate Sink.

3 Dufly, Public Health in New York City; Dufty, The Sanitarians; William J. Novak, The
People’s Welfare: Law and Regulation in Nineteenth-Century America (Chapel Hill: The
University of North Carolina Press, 1996).

3 See James Joseph Flannery, “Water Pollution Control: Development of State and Na-
tional Policy” (Ph.D. Dissertation: the University of Wisconsin, 1956); Terence Kehoe,
Cleaning Up the Great Lakes: From Cooperation to Confrontation (DeKalb: Northern
Illinois University Press, 1997); Earl Finbar Murphy, Water Purity: A Study in Legal
Control of Natural Resources (Madison: University of Wisconsin Press, 1961); Barbara
Gutmann Rosenkrantz, Public Health And The State: Changing Views in Massachusetts,
1842-1936 (Cambridge: Harvard University Press, 1972).
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Two developments resulted in the third water pollution problem. The conventional
pollution of water by industrial and municipal discharges had interstate effects and
chemical and toxic pollution of water became common by the First World War. Both
pollution problems grew worse and attracted wide public attention in the 1960s and the
1970s.”* Legal responses to inter-state water pollution started in the early 20th century,
when states litigated their conflicts over water pollution in the Supreme Court of the
United States. Interstate compacts were also formed to provide a framework to resolve
water pollution problems cooperatively. However, the most important response to the
20th century water pollution problems was the establishment of the federal water pollu-
tion control program in 1948 and its gradual development thereafter.*®

The changes in water pollution problems, technology, and institutions took place in
the context of changing values and knowledge. The common law response to early in-
dustrial water pollution was first informed by values that emphasized the protection of
private property as an intrinsically valuable political foundation of society. These repub-
lican values were gradually replaced by utilitarian values, which viewed private property

merely as an instrument to improve private and collective welfare. Similarly, values that

35 Rachel Carson, Silent Spring (Boston: Houghton & Mifflin, 1962); Frank Graham Jr,
Disaster by Default: Politics and Water Pollution (New York: M. Evans & Co., 1966);
David Zwick and Marcy Benstock, Water Wasteland (New York: Grossman, 1971).

% See Edward J. Cleary, The ORSANCO Story: Water Quality Management in the Ohio
Valley under an Interstate Compact (Washington: Resources for the Future, 1967);
Flannery, “Water Pollution Control;” N. William Hines, “Nor Any Drop to Drink: Public
Regulation of Water Quality, Part II: Interstate Arrangements for Pollution Control,”
Iowa Law Review 52 (1966): 432-457; N. William Hines, “Nor Any Drop to Drink: Pub-
lic Regulation of Water Quality, Part ITI: The Federal Effort,” lowa Law Review 52
(1967): 799-861; Kehoe, Cleaning Up the Great Lakes.
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considered human health as intrinsically valuable promoted the protection of public
health beyond the mid-19th century, but in the Progressive Era utilitarian arguments re-
placed them. Utilitarian concerns also informed the establishment of federal water pollu-
tion control program, but its reform in the 1970s was based on values that viewed the
environment as intrinsically valuable.”” Amidst these value changes knowledge on the

etiology of diseases and the impact of pollutants also changed.

Chapter Outline

The dissertation’s first chapter critiques the notion of externalities, omission of trans-
action costs, and the exclusive attention to welfare motivations in the traditional ap-
proach to environmental problems and policy. The chapter also outlines a governance
approach that seeks to overcome these dilemmas.

The second chapter develops the governance approach further in order to facilitate
the analysis of policy problems and responses. It indicates how physical resource attrib-
utes and the attributes of resource users shape the policy problems. The chapter also

demonstrates how the performance of policy responses can be assessed by analyzing

37 See Gregory S. Alexander, “Time and Property in the American Republican Legal
Culture,” New York University Law Review 66 (1991): 273-352; Samuel P. Hays, Con-
servation and the Gospel of Efficiency: The Progressive Conservation Movement, 1890-
1920 (Cambridge: Harvard University Press, 1959); Morton J. Horwitz, The Transfor-
mation of American Law, 1780-1860 (Cambridge: Harvard University Press, 1977);
James Willard Hurst, Law and Economic Growth: The Legal History of the Lumber In-
dustry in Wisconsin, 1836-1915 (Cambridge: The Belknap Press, 1964); Novak, The
People’s Welfare; Rose, Property and Persuasion.
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what kind of governance problems the attributes of the resource and its users create, and
how the design of governance institutions resolves them.

The third chapter examines how riparian law governed industrial pollution of water in
the 19th century. It argues that the use of courts to resolve conflicts and to make col-
lective choices explain why riparian law changed in the mid-19th century to favor the
disposal of industrial waste. The courts were open only to property interests according
to their willingness and ability to pay for water use and litigation. This arrangement en-
abled those with a valuable water use to change governance institutions to their benefit.
The chapter also analyzes the counter-reaction in the late 19th century.

The fourth chapter examines the interdependence of local communities in the face of
sewage pollution that endangered public health in the 19th and early 20th century and
institutional responses to it. The chapter analyzes the role of common law, statutory
law, and technology in resolving conflicts over water pollution. The chapter also dem-
onstrates how the institutionally determined administrative discretion set the course for
both institutional and technological change.

The fifth chapter examines how water pollution made the states interdependent in the
20th century, and the different institutional responses that were tried to govern their in-
terdependence. The chapter examines both the interim institutions that were used before
the establishment of the federal legislation and the gradual development of federal legis-
lation, and indicates reasons to the ineffectiveness of all of these institutions.

The conclusions reflect upon the theoretical and empirical projects undertaken in this
dissertation and indicate its major achievements. They also discuss the applicability of

the governance approach and indicate needs for future research.
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1. DILEMMAS OF ENVIRONMENTAL ECONOMICS: EXTERNALITIES,
TRANSACTION COSTS, AND BEHAVIORAL MOTIVATIONS

“the choice among different social arrangements for the solution
of economic problems should be carried out in broader terms ...
problems of welfare economics must ultimately dissolve into a
study of aesthetics and morals.”'
“different characters of the choice of institutions (‘what institu-
tions should we have?’) and the choice of personal action (‘how
should I behave?’) require different moral analyses, since these are
distinct (though not independent) problems.™
This chapter examines three dilemmas of environmental economics — the unidirectional
conception of externalities, omission of transaction costs, and exclusive attention to wel-
fare motivations of human behavior. The chapter argues that these dilemmas weaken the
ability of environmental economics to understand and analyze environmental problems and
policy, and render its policy prescriptions unreflective of their ethical underpinnings and
implications. The chapter also outlines a governance approach that seeks to overcome the
dilemmas. The latter chapters demonstrate that the governance approach yields insights,
explanations, and conclusions that would be difficult to reach in the traditional approach.
In what follows, the first section discusses the implications of conceptualizing envi-

ronmental problems as unidirectional externalities or uncompensated physical effects be-

tween agents. The chapter argues that this notion obscures the interdependence of agents

! Ronald H. Coase, “The Problem of Social Cost,” Journal of Law and Economics 3
(1960): 1-44, 43.

? Amartya K. Sen, “The Moral Standing of Market,” in The Economic Borders of the
State, ed. Dieter Helm (Oxford: Oxford University Press, 1989), 92-109, 99.

21



that underlies externalities: technological externalities pair with the political ones. Reliev-
ing an agent from an uncompensated physical effect burdens other agents with costs or
constraints. To reject the costs or constraints leaves the first agent to suffer from the un-
compensated physical effect. Therefore, environmental problems should be understood as
conflicts between interdependent agents over the use of environmental resources.

The second section examines how environmental economics understands environ-
mental policies as instruments with which to correct resource allocation without regard to
the implications of transaction costs. Environmental economics welcomes government
intervention when there is a promise of improved resource allocation and social welfare,
and considers this view as an unproblematic one. Yet every existing allocation is optimal
given the initial assignment of rights and transaction costs. The optimality of status quo
rests upon a configuration of rights that is not superior to other right configurations: they
would also yield optimal allocations albeit with different distributive implications.” The
policy problem is: which optimal outcome and distribution to choose? The problem is re-
solved by protecting some interests in the use of environmental resources by rights that are
established by environmental policies. Therefore, environmental policies should be under-
stood as institutions that govern resource use by resolving conflicts between different in-
terests in them and by protecting these interests in environmental resources as/with rights.

The third section examines how the welfare-centered policy prescriptions of environ-
mental economics are based on a conception of human behavior that recognizes only wel-

fare motivations. Yet both philosophical arguments and empirical evidence suggest that
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agents may also have non-welfarist motivations and that they may be particularly impor-
tant in institutional choices. Therefore, economic analysis should make space for value
pluralism in the analysis of environmental problems and policy. This means that economic
analysis should aim at identifying and clarifying policy goals instead of attributing them to
the agents. Yet economics can retain its central role in policy analysis by indicating how
well alternative goals and instruments of environmental policy are likely to realize different
interests in environmental resources.

The fourth section outlines a governance approach to environmental problems and
policy that seeks to overcome the above discussed three dilemmas. The governance ap-
proach recognizes that policy choices require moral judgements over whose interests in
environmental resources merit protection when they are interdependent with those of oth-
ers. The governance approach understands environmental policies as institutions that im-
plement these moral judgements by defining the rights and duties of agents with respect to
environmental resources. The governance approach also emphasizes that the design of
environmental policies as governance institutions influences the achievement of resource
use goals. Finally, it draws attention to how the overall institutional framework structures

participation in collective choices and determines which values are realized.

Environmental Problems: Externalities or Resource Use Conflicts?
Since Marshall and Pigou, economics has conceptualized environmental problems such

as the pollution water as externalities or uncompensated harmful physical effects between

* Guido Calabresi, “The Pointlessness of Pareto: Carrying Coase Further,” Yale Law
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agents.* Pigou’s examples of externalities included a sparking steam engine that created a
fire hazard at the properties adjoining a railway and a smoking factory that dirtied a laun-
dry’s linen. Pigou’s examples, and Coase’s stray cows that damaged a neighbor’s crops,
have reinforced the conceptualization of environmental problems as unidirectional, inci-
dental, and unintentional spillover effects.

Environmental economics has mobilized this understanding with marginal cost con-
cepts. Marginal private cost includes the usual costs to the supplier of an additional unit,
while marginal external cost includes its costs to other agents as the result of the supplier’s
interference with their person, property, or amenities.” The marginal cost to the society of
the additional unit is thus the sum of marginal private and external costs. Partial equilib-
rium analysis indicates that profit maximization results in a greater than socially optimal
level of environmentally harmful activity when a negative externality prevails. Govern-

ment intervention is suggested to attain the socially optimal allocation of resources.

Journal 100 (1991): 1211-37.

* See Francis Bator, “The Anatomy of Market Failure,” Quarterly Journal of Economics 72
(1958): 351-379; James M. Buchanan and William Craig Stubblebine, “Externality,”
Economica 29 (1962): 371-384; James Meade, “External Economies and Diseconomies in a
Competitive Situation,” Economic Jowrnal 62 (1952): 54-67; E. J. Mishan, “The Postwar Lit-
erature on Externalities: An Interpretative Article,” Journal of Economic Literature 9 (1971):
1-28; Andreas Papandreou, Externality and Institutions (Oxford: Oxford University Press,
1993); Tibor Scitovsky, “Two Concepts of External Economies,” Journal of Political
Economy 62 (1954): 143-151; Ralph Turvey, “On Divergences between Social Cost and
Private Cost,” Economica 30 (1963): 309-313. See also Alfred Marshall, Principles of
Economics: An Introductory Volume (London: Macmillan, 1890); Arthur C. Pigou, Econom-
ics of Welfare (London: Macmillan, 1920).

% See Turvey, “Social Cost and Private Cost.” Compare William K. Kapp, The Social
Costs of Private Enterprise (Cambridge: Cambridge University Press, 1950).
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The conceptualization of environmental problems as unidirectional externalities is
problematic. First, environmental problems are conceptualized specifically as technologi-
cal externalities, which are seen to warrant government intervention unlike pecuniary and
political externalities. Pecuniary externalities include the effects visited upon others via
the market system, such as the devaluation of their assets by making an innovation or by
initiating competition with them. Political externalities in turn include the effects visited
upon others via the political system: as a result of securing an institutional change bur-
dening them by political action, for example.

Environmental economics has a unidirectional conception of externalities because it
focuses exclusively on their physical dimension: if the government does not intervene,
some agents will be burdened by a physical effect. Yet when the government intervenes, a
political externality is created that burdens the agents that generated the physical effect.
That is, when there is an instance of an externality situation such as an environmental
problem, it means that agents are interdependent and cannot realize their incompatible in-
terests in environmental resources simultaneously. Environmental problems should thus
be understood as conflicts over the use of environmental resources between interdepend-
ent agents that have mutually incompatible interests in them.

Furthermore, externalities are not so incidental as much of the writing in economics
suggests. Externalities are indeed an exception in the basic competitive model of micro-
economics. However, in the real world externalities or interdependencies are ubiquitous
and explain the need for institutions such as private ownership. Scarcity results in interde-
pendence and interdependence is a manifestation of scarcity: interdependence would be an

exception only in the world of abundance where there is no scarcity. Finally, the sub-
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stance of externalities — such as environmental problems — is usually a predictable conse-
quence of intentional action, not an accidental or unintentional side effect. There is just no
compelling reason to change behavior that generates a harmful physical effect before a
choice is made as to whose interests count.

New institutional economics recognizes positive transaction costs and promises a more
realistic analysis environmental problems and policy. Yet it also has a problematic concept
of environmental problems. Coase argued that some physical effects between agents are
not priced because transaction costs preclude the establishment of markets for them. By
transaction costs Coase meant the costs of seeking information, conducting negotiations,
making decisions, writing up contracts, and enforcing them.® A market can thus fail to
emerge for a physical effect when the establishment and enforcement of rights or contracts
is costly, when transaction costs outweigh the effect’s low value, or when the government
has relieved the effect’s generator from liability. Government intervention may fail for the
same reasons. Thus transaction costs contribute to environmental problems, because they
hinder the establishment of markets and government interventions to resolve them.

Coase recognized the reciprocal relationship that underlies the notion of externalities

and used the observation in his famous theorem. He harnessed the observation to criticize

% See Coase, “Problem of Social Cost.” See also Armen A. Alchian and Harold Dem-
setz,‘“Production, Information Costs, and Economic Organization,” American Economic Re-
view 62 (1972): 777-795; Yoram Barzel, “Transaction Costs: Are They Just Costs?,” Jour-
nal of Institutional and Theoretical Economics 141 (1985): 4-16; Steven Cheung, “The
Structure of Contract and the Theory of a Non-Exclusive Resource,” Jowrnal of Law and
Economics 13 (1970): 49-70; Thomas D. Crocker, “Externalities, Property Rights, and
Transaction Costs: An Empirical Study,” Journal of Law and Economics 14 (1971): 451-
464; Carl Dahlman, “Problem of Externality” Jowrnal of Law and Economics 22 (1979): 141-
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the straightforward interventionism of Pigovian welfare economics. He showed that when
wealth effects are ignored, the initial assignment of rights does not influence resource allo-
cation under the usual assumptions of the Pigovian approach, which include the omission
of transaction costs. In the less often cited part of his work he demonstrated how the ini-
tial allocation of rights influences resource allocation when transaction costs are positive.
He also argued that government regulation may entail lower transaction costs than mar-
kets and be preferable to them in some situations.

However, research in new institutional economics has failed to respect the implications
of interdependence. High transaction costs or missing private property rights are often
thought to explain the existence of externalities and environmental problems.” Yet private
property rights are not necessary to avoid or to remedy environmental problems. Collec-
tively exclusive ownership has often secured sustained use of natural resources and envi-
ronmental regulation has alleviated many environmental problems.® Indeed, to associate
environmental problems with high transaction costs and missing private property rights is

but another way of identifying them with socially non-optimal allocation of resources. If

162; Gary Libecap, “Property Rights in Economic History: Implications for Research,”
Explorations in Economic History 23 (1986): 227-252.

7 See Harold Demsetz, “Toward a Theory of Property Rights,” American Economic Review
57 (1967): 347-73.; Eirik G. Furubotn and Svetozar Pejovich, ‘Property Rights and Economic
Theory: A Survey of Recent Literature,” Jowrnal of Economic Literature 10 (1972): 1137-62;
Garrett Hardin, “The Tragedy of the Commons,” Science 162 (1968): 1241-1248.

® Daniel W. Bromley and Michael M. Cernea, The Management of Common Property
Natural Resources: Some Conceptual and Operational Fallacies (Washington: World
Bank Discussion Papers 57, 1989); S. V. Ciriacy-Wantrup, “The Economics of Environ-
mental Policy,” Land Economics 47 (1971): 36-45; S. V. Ciriacy-Wantrup and Richard C.
Bishop, “Common Property as a Concept in Natural Resources Policy,” Natural Resources
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transaction costs are high and private property rights do not exist to an effect, the market
cannot price it and reflect its value in the allocation of resources. If transaction costs are
lower and private property rights to the effect exist: the market would price it and allocate
resources in the light of its value. The latter allocation is perceived as optimal and more
desirable from the welfare standpoint than the former allocation. The prescription for a
government intervention may suggest different instruments that the Pigovian approach
would recommend, but the omission of interdependence is shared.

Thus both environmental economics and new institutional economics fail to explain
why externalities exist, and, for this reason, to fully grasp the nature of environmental
problems. As was already indicated above, at the root of the existence of interdependen-
cies is scarcity: when there are multiple claims to environmental resources, it becomes im-
possible to cater for all of them. Therefore, environmental problems should be understood
as conflicts over the use of environmental resources.’

The conceptualization of environmental problems as resource use conflicts sheds criti-
cal light on the “internalization of externalities” and welfare-maximizing corrections to re-
source allocation. It suggests that the policy problem is not about attaining socially opti-
mal allocation of resources and maximizing social welfare, but rather about whose welfare
counts and whose interests are external. The next section will examine in greater detail

problems that underlie normative policy prescriptions in environmental economics.

Journal 15 (1975): 713-727; Elinor Ostrom, Governing the Commons: The Evolution of In-
stitutions for Collective Action (Cambridge: Cambridge University Press, 1990).

® The use of environmental resources is understood broadly in this dissertation, so as to
include also their preservation or “non-use.”
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The Choice and Performance of Environmental Policies

Both environmental economics and new institutional economics thus identify environ-
mental problems with a deviation of resource allocation from the hypothetical ideal gener-
ated by private property rights and markets in the absence of transaction costs.'® Envi-
ronmental economics understands environmental policies as instruments with which the
allocation of resources can be corrected so as to realize an improvement in social welfare.
The identification of environmental problems with socially non-optimal allocation of re-
sources serves a dual role in policy prescriptions. On one hand, it is used as a basis for
promoting government intervention when resource allocation and social welfare can ar-
guably be improved. On the other hand, it is also used to reject government intervention
when it is not seen to promise improvements in resource allocation and social welfare.

These normative views are problematic, because they assume that there is a unique
optimal allocation that would be achieved if only private property rights and markets ex-
isted. There is no guarantee of the existence of such an allocation. Different initial as-
signments of rights would engender different levels and distributions of transaction costs,

and also different levels and distributions of costs and benefits of resource use.!" There-

1 See Andrew K. Dragun and Martin P. O’Connor, “Property Rights, Public Choice, and
Pigouvianism,” Journal of Post Keynesian Economics 16 (1993): 127-152.

' Institutions influence both transaction and transformation costs: the minimization of
transaction costs may not minimize transformation costs or the sum of them. See Oliver
Williamson, The Economic Institutions of Capitalism: Firms, Markets, Relational Contracting
(New York: Free Press, 1985). Another view holds that institutions only influence transac-
tion costs. See Kenneth J. Arrow, “The Organization of Economic Activity: Issues Pertinent
to the Choice of Market versus Nonmarket Allocation,” in Public Expenditure and Policy
Analysis, 2nd ed., eds. Robert V. Haveman and Julius Margolis (Chicago: Rand McNally Col-

lege Publishing Company, 1977), 67-81, 77.
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fore, any resource allocation could be achieved with several rights configurations.
Moreover, when different rights configurations engender different resource allocations, it
cannot be said that one configuration results in a more or less optimal allocation than an-
other. All rights configurations result in efficient allocations that have different distribu-
tive implications and are not comparable in Pareto-terms.'? Thus, an allocation of re-
sources engendered by a rights configuration cannot serve as a standard with which to
judge allocations based on other rights configurations. Inter alia, private property rights
cannot form the measurement rod for other ways of establishing resource rights, such as
environmental regulation or common property.

Moreover, the notion of optimality does not have an unambiguous relationship to the
substantive outcomes of resource allocation. Optimal resource allocations can be consid-
ered to be problematic by the affected agents. The optimal allocation of water predomi-
nantly for power generation or waste disposal does not console those that would rather
use it for recreation or protect the water environment for its own sake. Similarly, the in-
terests of an industry in need of process or cooling water are not served by the optimal
allocation of water mainly for recreational uses or for the preservation of water habitat.
The dissatisfied can bargain to change the status quo. However, the status quo may not

be ideal from their viewpoint even if they do not. The distribution of income, wealth, or

' Daniel W. Bromley, Economic Interests and Institutions: The Conceptual Foundations of
Public Policy (Oxford: Blackwell, 1989); Calabresi, “Pointlessness of Pareto™; Ciriacy-
Wantrup, “Economics of Environmental Policy”; Alan Randall, “Coasian Externality Theory in
a Policy Context,” Natural Resources Journal 14 (1974): 35-54; Warren J. Samuels, “The
Coase Theorem and the Study of Law and Economics,” Natural Resources Journal 14
(1974): 1-33; Arild Vatn and Daniel W. Bromley, “Externalities — A Market Model Failure,”
Environmental and Resource Economics 9 (1997): 135-151.
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transaction costs can prevent them from changing the status quo in ways they would de-
sire, or they may find it inequitable to have to protect their interests in the markets.

‘When the nature of environmental problems as interest conflicts is acknowledged, it
becomes clear that to focus on whether some physical effects between agents are priced or
not is to miss the point. It is true that an optimal allocation of resources is achieved in
theory when private property rights exist and other conditions of perfect competition are
met. However, there are numerous such optima. The choice of a particular optimal allo-
cation decides whose interests are realized in it. As the quotes of Sen and Coase argued in
the beginning of this chapter,"’ moral judgments must be made to favor a right configura-
tion and its allocative and distributive consequences.

Thus environmental policies should be understood as institutional arrangements that
govern the use of environmental resources by resolving conflicts between interdependent
agents. They perform this function by protecting certain agents’ interests in environmental
resources as rights and by creating duties to other agents that are interested in the use of
environmental resources. This means that environmental policies establish and assign for-
mal rights to environmental resources. They accomplish this by using different kinds of
entitlement rules, which include property rules, liability rules, and inalienable rights.'* For
example, trading systems employ property rules, charges and subsidies are based on liabil-

ity rules, and “command and control measures” create inalienable rights. For anybody to

13 Sen, “Moral Standing of Market,” 99; Coase, “Problem of Social Cost,” 43.

' See Daniel W. Bromley, Environment and Economy: Property Rights and Public Policy
(Cambridge: Blackwell, 1991); Guido Calabresi and Douglas A. Melamed, “Property Rules,
Liability Rules, and Inalienability: One View of the Cathedral,” Harvard Law Review 85
(1972): 1089-1128.
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enjoy protection of her interests, she must also have de facto and not only de jure rights.
Therefore, environmental policies also provide for the implementation and enforcement of
formal rights to environmental resources.

The understanding of environmental policies as governance institutions indicates an-
other weakness in environmental economics. It analyzes environmental policies in a
framework that ignores transaction costs and reduces them into mere cost or benefit ef-
fects, or effects on the supply of opportunities to environmentally harmful activities. This
abstracts away all details of the institutional design of environmental policies and is prob-
lematic considering the effort the policy makers and regulators make to craft the details of
environmental policy. They make the effort because the institutional design of environ-
mental policies establishes formal rights to environmental resources and settles whose in-
terests in them are protected and how. The institutional design of environmental policies
also influences their performance in the real world in which transaction costs are positive,
because it partly determines what are the de facto rights in contrast to the de jure rights.

If social welfare arguments cannot provide a neutral basis for policy choices, the tradi-
tional economic approaches can only seek to explain policy choices as the result of private
welfare maximization. Environmental economics does this implicitly by understanding that
policy choices are and should be made so as to maximize social welfare. The government
conducts a cost-benefit test as a disinterested broker and enables those having a valuable
use for environmental resources to extinguish prior rights to them. New institutional eco-
nomics explicitly understands the agents to seek protection for their interests in political
arenas by promoting the adoption of particular goals and instruments of environmental

policy. The size of interest groups, the character of benefits they are seeking, the institu-
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tional rules that constitute the policy arenas, and the decision-making rules followed in
them all influence how successful the agents will be in their pursuits. '

While private welfare seeking may explain some policy choices, it does not explain all
of them. Many policy choices in the United States have not improved social welfare, even
if they usually have improved environmental quality. '° Their explanation thus ought to be
the benefits they confer upon the environmentalists or the polluters. Changes in the rules
regulating participation in collective choices indeed increased the environmentalists’ influ-
ence in the 1960s and constituted the environmental movement. '’ However, contempo-
rary environmental policies were already under way before the environmental movement
became influential. Moreover, it is difficult to convert improvements in environmental
quality into environmentalists’ improved welfare. On the other hand, while some policies
have benefited polluters,'® it is unlikely that all policy choices have done so. A comple-

mentary explanation is that agents may pursue non-welfarist goals in policy choices.

'’ See Dennis C. Mueller, Public Choice II (Cambridge: Cambridge University Press, 1989);
Mancur Olson, The Logic of Collective Action: Public Goods and the Theory of Groups
(Cambridge: Harvard University Press, 1971).

' See A. Myrick Freeman III, “Water Pollution Policy,” in Public Policies for Environ-
mental Protection, ed. Paul R. Portney (Washington: Resources for the Future, 1990), 97-
149; Robert W. Hahn, “Economic Prescriptions for Environmental Problems: How the Patient
Followed the Doctor’s Orders,” Jowrnal of Economic Perspectives 3(1989): 95-114; Robert
W. Hahn and John A. Hird, “The Costs and Benefits of Regulation: Review and Synthe-
sis,” Yale Journal of Regulation 8 (1991): 233-278.

17 Karen Orren, “Standing to Sue: Interest Group Conflict in the Federal Courts,” Ameri-
can Political Science Review 70 (1976): 723-741; E. Donald Elliott, Bruce A. Ackerman,
and John C. Millan, “Toward A Theory of Statutory Evolution: The Federalization of En-
vironmental Law,” Journal of Law, Economics, and Organization 1 (1985): 313-340.

'® Bruce A. Ackerman and William T. Hassler, Clean Coal / Dirty Air (New Haven: Yale
University Press, 1982); C. James Koch, and Robert A. Leone, “The Clean Water Act:
Unexpected Impacts on Industry,” Harvard Environmental Law Review 3 (1979): 84-111.
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The next section examines more closely how and with what consequences a broader

range of motivations could be acknowledged in economic analysis.

Behavioral Motivations and Environmental Policy

Environmental economics assumes that agents revealing preferences for environmental
protection expect and obtain welfare gains from the maintenance or improvement of envi-
ronmental quality. It also assumes that welfare concerns exhaust the agents’ motivations
for environmental protection. Monetary valuation of the environment is based on this as-
sumption: rational agents are thought to be willing to pay at least an amount that equals
the value of changes in environmental quality in order to secure them. The monetary
value of the environment or a change in its quality can thus be measured by determining
the agents’ willingness to pay.'® As the corollary of these assumptions, environmental
economics promotes the choice of welfare-maximizing goals and most cost-effective in-
struments for environmental policy.*

However, these policy prescriptions have not proved very popular. Policy goals and

instruments that have been argued not to be welfare-maximizing are often adopted by

' R. Kerry Turner, “The Place of Economic Values in Environmental Valuation,” in
Valuing Environmental Preferences: Theory and Practice in the US, EU, and Developing
Countries, eds. 1. J. Bateman and K. G. Willis (Oxford: Oxford University Press, 1999),
17-41.

0 Robert H. Haveman, “Efficiency and Equity in Natural Resource and Environmental
Policy,” American Journal of Agricultural Economics (December 1973): 868-878; Karen
Palmer, Wallace E. Oates, and Paul R. Portney, “Tightening Environmental Standards:
The Benefit-Cost or the No-Cost Paradigm?,” Journal of Economic Perspectives 9
(1995):119-132; T. H. Tietenberg, “Economic Instruments for Environmental Regula-
tion,” in Economic Policy towards the Environment, ed. Dieter Helm (Oxford: Blackwell,
1991), 86-110.
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policy makers and are not replaced by alternatives that are argued to be superior in welfare
terms. For example, risk policies do not equate the marginal costs of saving additional
lives, and regulation is still a more common instrument in environmental policy than
charges or trading systems. It has also been argued that some environmental policies are
outright welfare-reducing.?’ The discrepancy between prescriptions and choices indicates
that economics omits factors that influence policy choices in practice.

It is indeed difficult to explain collective choices that do not maximize or that decrease
social welfare in the standard economic framework. If agents are self- and welfare-
centered, all knowing, and capable of welfare-maximizing choices in an idealized market,
they should also reach welfare-maximizing collective choices in an ideal political arena in
which transactions are costless and collective choices are voluntarily agreed upon. In this
kind of a polity, all collective choices would compensate the adversely affected agents in
order to obtain their support. Collective choices would pass an actual compensation test
and be true Pareto-improvements. The introduction of a majority rule would allow the
majority to benefit at the cost of the minority, even to the detriment of aggregate social
welfare.> However, this would be likely only in an exploitative polity in which the major-

ity and minority coalitions remain the same or when collective choices are not repeated.

%! See Freeman, “Water Pollution Policy”; Hahn, “Economic Prescriptions for Environmental
Problems”; Peter Huber, “The Old-New Division in Risk Regulation,” Virginia Law Review 69
(1983): 1025-1107.

2 See e.g. James M. Buchanan, “Rent Seeking under External Economies,” in Toward a
Theory of the Rent-Seeking Society, eds. James M. Buchanan, Robert D. Tollison, and
Gordon Tullock (College Station: Texas A & M University Press, 1980), 183-194.
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Some kind of compensation is usually used to ensure cooperation in polities in which ma-
jority and minority coalitions change and when repeated collective choices are made.”

Non-maximizing and welfare-reducing collective choices thus seem unlikely under the
usual assumptions. It is, of course, possible to argue that they are explained by imperfect
information, but it is also an unsatisfactory explanation. Many collective choices over en-
vironmental policies are indeed complex and made on the basis of uncertain and imperfect
information. However, collective choices are no different in this respect from individual
choices, and could be claimed to exhibit less informational problems than choices made in
the markets by households and firms. Households have very limited resources to seek in-
formation on choice alternatives in choice situations they face infrequently. This is why
“lemons” or substandard goods change hands. Firms also make their choices under con-
straints that pale in comparison to the allocation of time and resources to understand
choice situations in collective choices. Think of the effort and cost involved in setting up
the Inter-Governmental Panel for Climate Change (IPCC) to support policy choices and
responses to mitigate climate change.

The last explanation for policy choices that do not maximize or reduce welfare is that
agents may not seek welfare in collective choices, at least exclusively. There are good
reasons why this explanation should be taken seriously. First, empirical evidence suggests
that agents do not seek to protect the environment only because of expected welfare gains.

For example, in Contingent Valuation studies respondents sometimes express strong

3 See Robert Axelrod, The Evolution of Cooperation (New York: BasicBooks, 1984).
Rawls’s idea of “the veil of ignorance” can be used to understand situations in which coa-
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commitments to environmental protection while refusing to indicate their willingness to
pay.?* Willingness to pay may thus not be a proper measure of their interests in environ-
mental protection. There are also persuasive philosophical and theoretical arguments on
why agents may seek non-welfarist goals in collective choices over environmental policy.”
Thus it seems warranted to recognize a broader range of behavioral motivations than
has been customary in economic analysis. To make space for a broader range of behav-
ioral motivations, including those that are not directly related to the welfare of the choos-
ing agent, the understanding of rationality as a strictly welfare-maximizing behavior must
be replaced with a notion of rationality as deliberated and intentional action.”® This
broader notion of rationality can then readily accommodate the pursuit of other goals by

agents in addition to their personal welfare.

litions are uncertain as to their being the minority or the majority. See John Rawls, 4
Theory of Justice (Cambridge: Harvard University Press, 1971).
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The recognition of a wider range of behavioral motivations means accepting intra-
personal and inter-personal value pluralism. Intra-personal value pluralism means that an
agent may simultaneously hold different values that could inform her choices in a choice
situation.”” An example is a situation in which one has to choose between going out with
friends and visiting one’s grandmother: the first alternative may promise greater utility but
one may also feel an obligation to do the latter. Agents can be thought to choose between
values that are to inform their preferences when their values are in conflict and would call
for different choices.”® Interpersonal value pluralism means that agents may be informed
and act upon different set of values in the same choice situation, and arrive at either similar
or different choices.

Value pluralism may refer to both substance and form of values. For example, two
self-interested and welfare-centered agents may value environmental protection differently:
one considering it unimportant and the other important for her welfare. Still, their choices
would reveal what they consider as best enhancing their welfare. Under formal value plu-
ralism the agents’ preferences can be based on different ethical foundations and their
choices do not anymore necessarily reflect what is best for their welfare. For example, if
agents hold non-utilitarian consequentialist values, they will not assess choice alternatives
they face according to how the alternatives will contribute to their personal welfare, like

self-centered welfarists do, but with respect to the other consequences the agents consider

?7 See Elizabeth Anderson, Value in Ethics and Economics (Cambridge: Harvard Univer-
sity Press, 1993). See also Gregory S. Kavka, “Is Individual Choice Less Problematic than
Collective Choice,” Economics and Philosophy 7 (1991): 143-165.

% See Anderson, Value in Ethics and Economics.
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intrinsically valuable.”” Alternatively, agents need not attach value to the consequences of
their choices at all: they may attach it to acting in a particular way in the choice situation.
An example is a Kantian agent who would rule out certain alternatives because she thinks
choosing them would simply be wrong, no matter what the balance of beneficial and ad-
verse consequences would be.

Environmental preferences can thus be based on welfarist, non-utilitarian consequen-
tialist, and deontological foundations. The term “welfarist values” is used here narrowly
to refer to egotistic and social utilitarianism. Moreover, utilitarian values are understood
to emphasize narrowly understood utility as happiness or usefulness, which has a close
connection to an agent’s welfare, in contrast to the broader use of the term utility to refer
to the degree of the satisfaction of preferences. The narrow conception of utility and
utilitarianism is necessary in this dissertation to distinguish between different ethical foun-
dations for preferences. Utility as a preference satisfaction does not enable it.*

The preferences of a self-interested welfarist could not induce her to choose in ways
that decrease her welfare. An agent whose preferences are shaped by non-welfarist envi-
ronmental concerns, which cover environmental concerns based on non-utilitarian conse-

quentialism and deontology, in turn could do so. The ethical premises capable of inducing

» See Amartya K. Sen, “Rational Fools: A Critique of the Behavioral Foundations of
Economic Theory,” Philosophy and Public Affairs 6 (1997): 317-344. For examples, see
Spash and Hanley, “Preferences, Information, and Biodiversity Preservation.”

% See John Broome, “Utility,” Economics and Philosophy 7 (1991): 1-12; Amartya K.
Sen, “Utility: Ideas and Terminology,” Economics and Philosophy 7 (1991): 277-283.
See also Jouni Paavola, “Towards Sustainable Consumption: Economics and Ethical Concerns
for the Environment in Consumer Choices,” Review of Social Economy (forthcoming). On
utility as preference satisfaction, see John Hicks and R. G. D. Allen, “A Reconsideration
of the Theory of Value,” Economica 1 (1934): 52-76, 196-219.
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welfare-reducing behavior do not, by any means, influence the attitude of agents towards
the environment only. Quite the contrary: the attitudes expressed, for example, towards
the freedom of private enterprise or towards the freedom from government interference
often imply that these freedoms are felt by some to be intrinsically rather than instrumen-
tally valuable. They may thus be pursued and defended even to the detriment of these
agents’ welfare. Additionally, human rights are often defended because they enable broad
human agency, which is seen as intrinsically valuable. Their granting may also be consid-
ered a duty without reference to its consequences.

The institutional and social context of choice influences but does not determine what
values we choose to act upon. Our choices in the market are predominantly informed by
self- and welfare-centered values because markets give incentives to act upon them.
However, it is still possible to act upon non-welfarist values in the market, when choosing
to join a consumer boycott or engaging in green consumerism, for example.”’ Non-market
behavior related to family and friends is in turn often (but not always) informed by values
other than self-centered welfarism. The same indeterminacy characterizes the institutional
settings in which collective choices are made, but they enable agents to pursue non-
welfarist goals to a greater extent that the markets.

Value pluralism has some attractive implications for collective choice. Consider, for
example, a policy choice over the protection of an endangered species or habitat. It may

be that a policy ensuring the preservation of a species or habitat does not improve the

3! Consumer boycotts or green consumerism are not necessarily chosen because of non-
welfarist judgements; they may be chosen to improve welfare. But agents may equally
well choose them to pursue some other ends or to behave virtuously.
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welfare of any interest group nor the society as a whole. Agents informed exclusively by
welfarist values would never choose this policy. Agents informed by non-welfarist values
could in turn make the policy choice. The problem with the agents that are exclusively
informed by non-utilitarian consequentialist values is that they could seek the protection of
the species or habitat in any fashion, and compromise economic, civil, or human rights.
The inclusion of agents following deontological values could ensure that the way in which
the policy is implemented is attended to. Finally, non-welfarist agents might give inade-
quate attention to legitimate welfare goals and thus the inclusion of welfarist agents would
improve collective choices.

The incorporation of value pluralism into economic analysis is straightforward at the
level of analysis pursued here. In the standard formulation, the preferences of an agent are
understood as a set of those rankings of choice alternatives that maximize her welfare.

The agent is also understood to choose according to her preferences so as to maximize her
welfare. The fact that agents are informed by non-welfarist values severs the connection
between preferences and choice, or choice and welfare.*? Preferences can be understood
in the usual way as reflecting only the welfare an agent expects to derive from the choice
alternatives. In this formulation, values not associated with the agent’s welfare are al-
lowed to influence choice directly — the agent sometimes chooses against her preferences.
Alternatively, preferences can be understood to include also those rankings of choice al-
ternatives that are not based on welfare comparisons — the agent sometimes prefers and

chooses alternatives that do not improve or decrease her welfare. Although the formula-
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tion in which preferences do not determine choice is often adopted,” the formulation in
which choices may not improve welfare of the choosing agent will be followed here.

When agents form judgements about the goals or instruments of environmental policy
that are based on formally different ethical foundations, there is no way to commensurate
their judgments.’* The common metric does not exist. Therefore, also value pluralism
denies the existence of uniquely optimal policy goals or instruments. Moreover, it also
denies the possibility of meaningfully compensating the losers, when they have non-
welfarist goals. Still, collective choices must and can be made. Incommensurable values
need not be incomparable: choices between them can be worked out in the political arenas.
However, there is no universal recipe that would be applicable to every choice situation
for ordering values. The characteristics of the choice situation, the constituency partici-
pating in the collective choice, and the institutions of collective choice all influence what
the ranking of values and goals will be.

The arguments of this section do not mean that environmental economists are redun-
dant and cannot examine how scarce environmental resources are allocated under full
value pluralism. The next section outlines in greater detail the implications of interde-

pendencies, positive transaction costs, and non-welfarist motivations.

’2 See Amartya K. Sen, “Behaviour and the Concept of Preference,” Economica 40
(1973): 241-59; Sen, “Rational Fools.”
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The Governance Approach: An Outline

The redefinition of externalities as interdependencies, the recognition of positive
transaction costs, and the acknowledgement of non-welfarist behavioral motivations
broaden the basis of economic analysis of environmental problems and policy. Their im-
plications are outlined below and integrated into a governance approach to environmental
problems and policy. The later chapters of this dissertation employ the governance ap-
proach to analyze the development of water pollution policy in the United States from
early 19th century until the 1970s.

In the governance approach, environmental problems are understood as conflicts over
the use of environmental resources. These conflicts emerge because individual agents and
groups of them are interdependent with respect to environmental resources: one agent’s or
group’s realization of her / its interests in environmental resources conflicts with the reali-
zation of another agent’s or group’s interests in them, and vice versa. Because these rela-
tionships of interdependence are reciprocal, resource use conflicts can only be resolved by
recognizing some interests in environmental resources at the cost of sacrificing other in-
terests in them. Therefore, the resolution of conflicts over the use of environmental re-
sources by environmental policy or by inaction both requires and implements value judge-
ments on whose interests in environmental resources should be protected and realized.

The interests of agents in environmental resources may or may not be related to their
personal welfare, and the governance approach admits this. When values are plural, a
common metric is not available for them and optimal solutions to environmental problems
cannot exist. Collective choices are arrived at as a result of deliberation that ranks inter-

ests in environmental resources. After all, they may be comparable although not commen-

43



surable. Finally, the governance approach directs our attention to what values inform and
why the normative judgements about whose interests in environmental resources should be
realized by environmental policy.

Positive transaction costs have two distinct implications for the understanding of envi-
ronmental problems in the governance approach. First, when the assumption of costless
transactions costs goes, the assumptions of perfect knowledge, unlimited cognitive capac-
ity, and timeless economy must go as well. After all, transactions are costly because cog-
nitive capacity is limited, knowledge is imperfect, and real time exists.”> Agents must allo-
cate time and resources to obtain information and to learn. Learning is based on language
and employs and generates knowledge. Language and knowledge are jointly consumed
goods: individual agents cannot modify their quantity or quality in perceptible amounts,
and can only choose how much of them to use. Thus, agents’ perceptions and choices
reflect their society’s definitions and understandings of choice situations, alternatives, and
outcomes. For example, environmental problems may emerge when new uses of re-
sources or interests in them create new antagonistic relationships of interdependence.
However, they may also appear when learning or change in values causes a reinterpreta-
tion of existing relationships of interdependence as antagonistic.

Transaction costs are important for environmental governance also because resource
use conflicts are framed by a particular configuration of transaction costs. Transaction
cost configurations — the level and distribution of transaction costs that prevails in a re-

source use situation — are generated by the resource use situations in question and the ex-

% See especially Dahlman, “Problem of Externality.”
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isting institutional framework. The resource use situation, which comprises the influence
of physical resource attributes and the number and characteristics of resource users and
uses, importantly determines the level of transaction costs and also influences their distri-
bution.’® The institutional framework also influences the level of and distribution of trans-
action costs. Its importance lies in the fact that it may be changed so as to alter the level
and distribution of transaction costs, while physical resource attributes and the character-
istics of resource users are more difficult to alter.

The level and distribution of transaction costs in a resource use situation determines
the relative difficulty different interest groups experience in forwarding and protecting
their interests. Transaction costs are hardly ever distributed equally. The reason can lie
either in the resource use situation or in the institutional framework. For example, in the
absence of statutory environmental policies, those whose property or person is injured by
environmental degradation must seek protection for their interests through markets or
courts, and carry the transaction costs of doing so. This distribution of transaction costs
protects the interests of those who harm the property or person of others. In this institu-
tional setting agents who cannot show an injury to their person or property (agents who
are interested in mﬁonmental quality for its own sake) have little chance to forward their
interests in environmental resources. However, they can use, albeit at a higher cost, the
legislature to forward their interests in environmental resources by inducing it to change
the existing institutional framework. For example, the establishment of statutory environ-

mental policies would redistribute transaction costs and alter the relative protection of

% See especially A. Allan Schmid, Property, Power, and Public Choice: An Inquiry into Law
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different interests in environmental resources. However, statutory environmental policies
would not abolish the underlying relationship of interdependence.

In the governance approach, environmental policies are understood as institutions that
govern the use of environmental resources and resolve conflicts between agents that have
interdependent interests. Environmental policies perform these functions by establishing
and providing for the enforcement of rights in environmental resources, which can be done
in different ways. Sometimes, as in the case of trading and insurance systems, rights in
environmental resources are fully transferable. However, most often rights are established
through licensing or permit procedures and entitle only a limited and non-transferable use
of environmental resources. The constraints on one interest group’s use of environmental
resources constitute rights in environmental resources for other interest groups. For ex-
ample, the public can be free from being exposed to adverse health effects when polluters
are bound not to emit toxic substances, and this rule of resource use is enforced.

Environmental policies thus implement value judgements on whose interests in envi-
ronmental resources should be realized. The configuration of transaction costs influences
to what degree any value judgements can be implemented in a particular resource use
context. Although the level and distribution of transaction costs is to an important degree
determined by the attributes of the resource and its users,”’ they are also influenced by the
design of environmental policies as governance institutions. For example, the way envi-

ronmental regulations formulate rights to environmental resources partly determines the

and Economics, 2nd ed. (New York: Praeger, 1987).
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difficulty and cost of monitoring the exercise of these rights by different resource users.
The formulation of rights also influences the cost of enforcing them. The recognition of
positive transaction costs thus demands closer attention to the institutional design of envi-
ronmental policies and how it influences their performance.

The acknowledgement of broader behavioral motivations in the governance approach
changes the understanding of what constitutes the performance of environmental policies
and the way judgements can be made about it. Welfare judgements do not enjoy a privi-
leged status when values are plural, and there is no axiomatic way of arriving at social
choices when values are incommensurable. Therefore, the performance of governance
institutions ought to be characterized with multiple performance criteria that indicate
whose resource use goals would be realized under alternative institutional arrangements.
This does not deny the use of welfare-criteria, but it calls for the use of other performance
criteria as well. These criteria could relate to physical environmental outcomes, such as
levels of environmental quality, or to distributive consequences, such as whose interests
are realized and how, that would be brought about when choosing a particular institutional
arrangement in a resource use situation.

The acceptance of positive transaction costs and broader behavioral motivations
makes universal normative judgements on policy goals and instruments impossible. First,
resource use goals are likely to vary from resource use situation to another. After all, re-
sources have different uses and the involved interest groups also vary across resource use
situations. Moreover, a policy alternative can realize some values better than others. Fi-
nally, resource use situations structure resource use conflicts differently and create differ-

ent transaction cost configurations; policy alternatives will thus engender different out-
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comes in different resource use situations. Therefore, judgements concerning policy alter-
natives must remain contextual and relate to how they would realize different policy goals.
This is not a shortcoming., because it encourages careful analysis of resource use situa-
tions and improves policy choices, at least so far as the goodness of the policy choices is
judged on the basis of how they realize policy goals.

Finally, broadening the basis of economic approach to environmental problems and
policy in a way described above allows us to analyze policy choices in more realistic terms
and to understand and explain how they come about. In the governance approach it be-
comes obvious that the institutional framework importantly shapes how different interest
groups can participate in collective choices over the use of environmental resources, be-
cause it distributes the transaction costs of acting collectively in a particular way and often
asymmetrically. For example, the relative ability of interest groups to influence the writing
of statutory instructions in the legislature is different from their ability to participate in the
promulgation of those rules by administrative agencies. The availability or unavailability
of citizen suit provisions to challenge or to enforce the rules of resource use also have

different implications for policy outcomes.

Conclusions
This chapter examined the implications of conceptualizing environmental problems as
unidirectional externalities, ignoring transaction costs, and acknowledging only welfare
motivations for human behavior in the traditional economic approach to environmental

problems and policy. The chapter also outlined a governance approach that understands
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externalities as instances of interdependencies, recognizes positive transaction costs, and
admits non-welfarist behavioral motivations.

The traditional economic analysis is presumptive of welfarist values: it focuses on the
welfare implications of goals and instruments of environmental policy and omits their non-
welfare implications. This is not a satisfactory way of conducting analysis because many
agents are actually concerned about the non-welfare implications of responding to envi-
ronmental problems in a particular way. This is also one reason why non-economists often
criticize the ethical foundations and implications of applying economic analysis to envi-
ronmental problems.

The chapter indicated a way of accommodating a broader range of behavioral motiva-
tions in economic analysis. The notion of rationality as welfare-maximizing behavior can
be relaxed so as to include all deliberated, intentional action. Agents can then be under-
stood to seek to realize their values: some of them may be concerned about their personal
welfare, others about goals they consider intrinsically valuable, and still others about right
or virtuous ways to act. When values are plural and incommensurable, there are no so-
cially optimal choices. The agents are still able to work out their differences and come up
with rankings of choice alternatives because values are usually comparable. How ever, the
process of working out takes place in a particular institutional framework on the basis of
particular decision rules, which structure collective choice and influence whose values are
translated into policy by collective choices.

The governance approach opens up interesting lines of inquiry because, in addition to
recognizing value pluralism, it admits the reciprocal character of externalities and positive

transaction costs. From its viewpoint, environmental problems are conflicts over the use
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of environmental resources between interdependent agents that have mutually incompati-
ble interests. Environmental policies resolve these conflicts by implementing social
judgements on what interests should be realized with respect to environmental resources.
Resource use conflicts emerge and change because of changes in values, knowledge, tech-
nology, and resource uses, for example. Changes in these factors may also render existing
environmental policies ineffective or/and obsolete.

The recognition of value pluralism and positive transaction costs encourages to exam-
ine how resource use situations shape policy problems and how different institutional de-
signs of environmental policies perform in these contexts. However, because the govern-
ance approach is not presumptive of values, the judgements about the performance of
governance institutions must remain contextual and be based on multiple performance
measures that characterize different agents’ interests. Thus it does not provide basis for
presenting normative prescriptions, but it may facilitate the instrumental search for func-
tional institutional arrangements in the light of agents’ goals.

This chapter has aimed at legitimating the governance approach and establishing its
conceptual foundation by criticizing, clarifying, and altering the assumptions and concepts
that underlie the traditional economic approach to environmental problems and policy.
The next chapter substantiates the governance approach in a greater detail to enable its
use in empirical research. In the three chapters that follow that one the governance ap-
proach will be used to examine the development of water pollution control policy in the

United States from the early 19th century until the 1970s.
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2. ANALYZING GOVERNANCE INSTITUTIONS: RESOURCE USE,
INSTITUTIONAL DESIGN, AND PERFORMANCE

“institutions may be conceptualized as decision systems on the
second level of a three-level hierarchy of decision systems ...
[which] on each level can be analyzed with respect to structure,
functioning, and performance. Performance need not be measured
in pecuniary terms even on the first level, where this yardstick is
most frequently employed.”'

This chapter extends the governance approach to the analysis of environmental prob-
lems and policy. The starting point is again the traditional economic approach, which
postulates for analysis a world in which competition and knowledge are perfect and trans-
actions are costless to undertake. In this ideal world, welfare-maximizing goals can be
identified for environmental policies with certainty, so as to correct the adverse effects of
externalities on the allocation of resources. The adopted policies can also be perfectly
enforced and the chosen policy goals attained. Put differently, there is little need to under-
stand the rationale for different instruments and institutional designs of environmental
policy apart from their welfare implications in the ideal world of perfect competition.

When reciprocal interdependencies and positive transaction costs are acknowledged, it

is clear that the institutional design of environmental policies can both cause and resolve

' Decisions are made at 1) operating, 2) institutional, and 3) policy levels. Agents make
their recurrent choices at the first level. Constraints for their choices are determined at the
second level, and choices between the types of constraints are made at the third level. See
S. V. Ciriacy-Wantrup, “The Economics of Environmental Policy,” Land Economics 47
(1971): 41-42. See also Larry L. Kiser and Elinor Ostrom, “The Three Worlds of Action: a
Meta-theoretical Synthesis of Institutional Approaches,” in Strategies of Political Inquiry, ed.
Elinor Ostrom (Beverly Hills: Sage Publications, 1980), 179-222.
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governance problems. On one hand, environmental policies establish rights that protect
some of the interdependent interests in environmental resources. On the other hand, the
design of environmental policies influences the level and distribution of transaction costs
and the degree to which any rights can be enforced and implemented. For example, rights
nominally or apparently protected by environmental policies can be practically nullified by
an institutional design that renders these rights unenforceable.

Finally, the traditional economic approach recognizes only welfare interests in envi-
ronmental resources. However, agents’ interests in environmental resources may also be
based on non-welfarist values.” When non-welfarist values recognized, the idea of a so-
cially optimal allocation of environmental resources breaks down. Non-welfarist values
are simply incommensurable with the welfarist ones and their intensity cannot be measured
in monetary terms.” When economic analysis acknowledges non-welfarist values, it aims
at understanding how policy alternatives realize different interests.

New institutional economics provides a good basis for analyzing the institutional de-
sign of environmental policies, because it has paid attention to the design of institutions

that govern the use of local' and transboundary’ environmental resources. However, it has

2 See William K. Frankena, Ethics, 2nd ed. (Englewood Cliffs: Prentice-Hall, 1973);
Amartya K. Sen, “Rational Fools: A Critique of the Behavioral Foundations of Economic
Theory,” Philosophy and Public Affairs 6 (1977): 317-344; Amartya K. Sen, “Behavior
and the Concept of Preference,” Economica 40 (1973): 241-259.

3 See Mark Sagoff, “Should Preferences Count?,” Land Economics 70 (1994): 127-44;
Cass R. Sunstein, "Incommensurability and Valuation in Law," Michigan Law Review 92
(1994): 779-861.

* Erling Berge and Nils Christian Stenseth, eds., Law and the Governance of Natural Re-
sources: Studies from Northern Europe and Africa (San Francisco: ICS Press, 1999) Fikret
Berkes, ed., Common Property Resources, Ecology and Community-Based Sustainable
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mainly examined when voluntary collective action succeeds in establishing governance in-
stitutions. The analysis of governance institutions has not progressed beyond classifying
and characterizing their features. Moreover, this research has attributed either welfarist or
conservationist goals to agents. Little work has been done on the possibilities and impli-
cations of accepting value pluralism.®

This chapter elaborates the governance approach that pays attention to the design of
governance institutions and accepts value pluralism. The governance approach is largely
based on research on common property in new institutional economics. However, unlike
this line of research, the governance approach treats understands customary institutions,
national environmental policies, and international environmental convgntions as funda-

mentally similar both functionally and structurally. The governance approach also fo-

Development (London: Belhaven, 1989); Daniel W. Bromley, ed., Making the Commons
Work: Theory, Practice, and Policy (San Francisco: ICS Press, 1992); Carl J. Dahlman, The
Open Field System and Beyond: A Property Rights Analysis of an Economic Institution
(Cambridge: Cambridge University Press, 1980); Bonnie J. McCay and James M Acheson,
eds., The Question of the Commons: The Culture and Ecology of Communal Resources
(Tucson: University of Arizona Press, 1987); Elinor Ostrom, Governing the Commons: The
Evolution of Institutions for Collective Action (Cambridge: Cambridge University Press,
1990).

5 See Susan Buck, The Global Commons: An Introduction (Washington: Island Press,
1998) Robert O. Keohane and Elinor Ostrom, eds., Local Commons and Global Interde-
pendence: Heterogeneity and Cooperation in Two Domains (London: Sage, 1995); David
G. Victor, Kal Raustiala, and Eugene B. Skolnikoff, eds., The Implementation and Effec-
tiveness of International Environmental Commitments: Theory and Practice (Cambridge:
MIT Press, 1998) Oran R. Young, ed., Global Governance: Drawing Insights from the
Environmental Experience (Cambridge: MIT Press, 1997).

8 See Ostrom, Governing the Commons; Edella Schlager and Elinor Ostrom, "Property-
Rights Regimes and Natural Resources: A Conceptual Analysis,” Land Economics 68
(1992): 249-262; and Bonnie J. McCay, “Common and Private Concerns,” in Rights to
Nature: Ecological, Economic, Cultural, and Political Principles of Institutions for the
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cuses on the assessment of institutional designs, and not on the conditions of collective
action that facilitate the establishment of governance institutions. For this reason, and also
because it addresses a wider range of resource use problems than the research in common
property does, the governance approach pays more attention to how the attributes of envi-
ronmental resources and their users constitute policy / governance problems.

In what follows, the first section outlines the implications of value pluralism and posi-
tive transaction costs for policy analysis. The second section examines, how physical re-
source attributes shape policy problems and influence the attainment of policy goals. The
third section examines how the attributes of resource users shape policy problems and in-
fluence policy outcomes. The fourth section examines the influence of the design of gov-

ernance institutions on policy outcomes.

From Economics of Efficiency to Economics of Governance
The traditional economic approach proposes social welfare considerations as a guide-
line for making decisions on environmental policy.” That is, the goals and instruments of
environmental policy should be chosen so as to allocate environmental resources effi-
ciently and to maximize the net benefits from their use to the society. Too much emphasis

on environmental protection when setting policy goals is undesirable, because it would

Environment, eds. Susan S. Hanna, Carl Folke, and Karl-G6ran Miler (Washington: Is-
land Press, 1996), 111-126.

" See e.g. William J. Baumol and Wallace E. Oates, “The Use of Standards and Prices for
Protection of the Environment,” Swedish Journal of Economics 73 (1971): 42-54; Karen
Palmer, Wallace E. Oates, and Paul R. Portney, “Tightening Environmental Standards:
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reduce human welfare in other fronts more than it directly contributes to it. Similarly,
policy instruments that reduce environmental impacts at the lowest cost should be chosen,
because doing so would release scarce resources to other socially valuable purposes.
When environmental economics draws our attention to the welfare consequences of
environmental goals and policies, it assumes that they are viewed by all agents as an un-
problematic basis for making choices on environmental policy. This view is warranted
only in a very limited sense. The self- and welfare-centered agents postulated in the basic
competitive model of micro-economics could consider welfare consequences a shared ba-
sis for making policy choices, because their behavioral motivations are limited by defini-
tion to self- and welfare-centered values. However, the behavioral motivations of real
agents are not so limited.® They may, for example, disregard personal or social welfare,
and consider the preservation of environmental resources as an intrinsically valuable end.
Also, the agents may not pursue any discernible ends at all, but just seek to act virtuously

or to follow behavioral rules they consider inviolable.
The acknowledgment of values that are incommensurable with the welfarist ones is

detrimental to economic analysis as it is usually practiced. The acceptance of value plu-
ralism reveals that policy analysis must ultimately remain political and be guided by some

The Benefit-Cost or the No-Cost Paradigm?,” Journal of Economic Perspectives 9

(1995): 119-132.
! Utilitarianism, non-utilitarian consequentialism, and deontology are formally different
foundations for ethical beliefs on substantial issues. For example, a utilitarian would sup-

port the preservation of a landscape only if it improved welfare. A non-utilitarian conse-
quentialist could hold the landscape intrinsically valuable and worth preserving for that
very reason. Finally, a deontologist could view the act of preservation as virtuous or

conforming with a rule of stewardship.
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moral values. There is no way to resolve within economic analysis, which of the incom-
mensurable resource use goals should be served by environmental policies. Additional
value judgments must be made to decide what counts as a valuable resource use goal.
These value judgments could variably emphasize human welfare, environmental protec-
tion, or democratic decision-making. The acceptance of value pluralism thus undermines
claims for the authority of policy analysis, a healthy and welcome outcome.’

The acceptance of value pluralism does not render policy analysis impossible: it just
draws attention more broadly to policy outcomes that are relevant in the light of values
that inform policy choices. Welfare consequences remain important for agents holding
welfarist values. Other agents may consider goals such the preservation of species, habi-
tat, or ecosystems intrinsically valuable. Finally, some agents would consider policy out-
comes as acceptable only if proper procedures such as democratic decision-making have
been followed. An approach to policy analysis that acknowledges value pluralism would
evaluate policy alternatives with respect to all of these goals. From policy practice it
could require choices between welfare and other resource use goals, or compromises be-

tween them by using Safe Minimum Standards (SFS), for example.'’

® See Daniel W. Bromley, Environment and Economy: Property Rights and Public Policy
(Cambridge: Blackwell, 1991); Alan Randall, “Methodology, Ideology, and the Economics of
Policy: Why Resource Economists Disagree?,” American Journal of Agricultural Economics
(December 1985): 1022-1029; A. Allan Schmid, Property, Power, and Public Choice: An In-
quiry into Law and Economics, 2nd ed. (New York: Praeger, 1987); Peter Sdderbaum,
“Positional Analysis and Public Decision Making,” Journal of Economic Issues 16 (1982):
391-400.

1°S. V. Ciriacy-Wantrup, Resource Conservation: Economics and Policies, rev. ed. (Ber-
keley: University of California Press, 1963); Alan Randall and Michael C. Farmer, “Bene-
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Economic analysis of environmental problems and policy should admit value pluralism
for several reasons. First, agents do have non-welfarist resource use goals, which should
not be dismissed in economic analysis.!' Second, value pluralism is appealing in collective
choices in comparison to following one set of values, such as welfarism. For example,
welfarists cannot protect an endangered species if human welfare and its preservation are
incompatible goals. Non-utilitarian consequentialists could protect it, but they might not
consider human welfare adequately. The participation of both welfarists and non-
utilitarian consequentialists in policy choice could ensure a more balanced decision. How-
ever, the way collective choices are arrived at has intrinsic value neither to welfarists nor
to non-utilitarian consequentialists: they could seek their policy goals in a manner that
would not be acceptable to those with deontological values.

The policy prescriptions of the traditional economic approach are presumptive of
whose values count and in which way: therefore, they are not viewed as legitimate and do
not engender desired and legitimate outcomes from the viewpoint of all agents. The in-

corporation of value pluralism could alleviate the problem.'? Of course, it is impossible to

fits, Costs, and the Safe Minimum Standard of Conservation,” in The Handbook of Envi-
ronmental Economics, ed. Daniel W. Bromley (Oxford: Blackwell, 1995), 26-44.

' See Thomas C. Brown and Robin Gregory, “Why the WTA-WTP Disparity Matters,”
Ecological Economics 28 (1999): 323-335; John M. Gowdy, “The Value of Biodiversity:
Markets, Society, and Ecosystems,” Land Economics 73 (1997): 25-41; Bradley S.
Jorgensen, Geoffrey J. Syme, Brian J. Bishop, and Blair E. Nancarrow, “Protest Re-
sponses in Contingent Valuation,” Environmental and Resource Economics 14 (1999):
131-150. Clive L. Spash and Nick Hanley, “Preferences, Information, and Biodiversity
Preservation,” Ecological Economics 12 (1995): 191-208.

2 | make a value judgement according to which democratic participation in collective
choices is good to argue against ignoring non-welfarists in collective choices and their
economic analysis. However, I also accept the opposite value judgement that sometimes
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offer ex ante an exhaustive list of values that do or should inform policy choices, nor is it
possible to offer a formula for ranking these values: it needs to be worked out."

Still, it is clear that the policy outcomes should be characterized more broadly and in
greater detail than is customary, by using multiple performance measures, for example.
This would facilitate learning and the formation of preferences over policy goals and in-
struments, which are both necessary in the world of limited cognitive capacity, imperfect
knowledge, and real time. For example, it matters what are the likely consequences of an
environmental policy to the quality of environmental media, the levels of resource uses,
and irreversible changes in the environment. The welfare consequences of policy goals and
instruments also matter, as do the distribution of their benefits and costs. Finally, it also
matters how an environmental policy organizes collective choices over the use of envi-
ronmental resources — on the basis of deliberated political decision-making or as an aggre-

gate outcome of individual choices at the market or in the courts. '*

we should ignore the preferences of agents altogether and do what seems to be best for
them. See Olof Johansson Stenman, “Optimal Policy Making when People's Preferences
are Inconsistent, Non-welfaristic, or Simply Not Developed,” in Contested Choices: Eco-
nomics, Ethics, and Environmental Policy, eds. Daniel W. Bromley and Jouni Paavola
(forthcoming); Mark Sagoff, “Should Preferences Count?,” Land Economics 70 (1994):
127-44. Another reason for ignoring current preferences is that we may want to make
choices that form desirable preferences. See Cass R. Sunstein, “Endogeneous Prefer-
ences, Environmental Law,” Journal of Legal Studies 22 (1993): 217-254.

" See e.g. Warren J. Samuels, “Diverse Approaches to the Economic Role of Govern-
ment: An Interpretive Essay,” in Fundamentals of the Economic Role of Government, ed.
Warren J. Samuels (New York: Greenwood Press, 1989), 213-250.

'* See Ciriacy-Wantrup, “Economics of Environmental Policy,” 42. See also Geoffrey M.
Hodgson, “Economics, Environmental Policy, and the Transcendence of Utilitarianism,” in
Valuing Nature? Economics, Ethics, and Environment, ed. John Foster (London: Rout-
ledge, 1997), 48-63; Arild Vatn and Daniel W. Bromley. “Choices without Prices without
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Whatever the policy goals are, several factors influence their attainment. First, the
physical attributes of environmental resources — such as their size and the number and type
of uses they support — vary and importantly shape both resource use situations and the
problems they pose for the resource users and institutions that govern resource use. Sec-
ond, resource use situations and the challenges they pose for governance institutions are
shaped also by the attributes of the resource users, such as their number and the values
they hold. Third, the design of governance institutions affects the attainment of any policy
goals and partly determines actual policy outcomes, because it establishes and assigns the
initial rights to environmental resources and influences their enforceability in practice.'’

The understanding of policy problems requires a careful analysis of resource and
community attributes, because they structure resource use problems in a particular way
and thus create particular challenges for governance institutions. Similarly, the design of
governance institutions influences what consequences its adoption has in a particular re-
source use situation. Therefore, judgements about governance institutions must remain
contextual, because problems of resource use and resource use goals are context-specific.

The attributes of environmental resources and their users, and the design of govern-

ance institutions create impediments for the attainment of policy goals, which can be use-

Apologies,” in The Handbook of Environmental Economics, ed. Daniel W. Bromley
(Oxford: Blackwell, 1995), 3-25.

' See Ronald J. Oakerson, “Analyzing the Commons: A Framework,” in Making the
Commons Work: Theory, Practice, and Policy, ed. Daniel W. Bromley (San Francisco:
ICS Press, 1992), 41-59; Elinor Ostrom, “The Rudiments of a Theory of the Origins, Sur-
vival, and Performance of Common-Property Institutions,” in Making the Commons
Work: Theory, Practice, and Policy, ed. Daniel W. Bromley (San Francisco: ISC Press,
1992), 293-318; Schmid, Property, Power, and Public Choice, 188-195.
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fully characterized as governance costs.'® They include the transaction costs of 1) ex-
cluding unauthorized users from an environmental resource; 2) regulating authorized re-
source use; 3) monitoring resource users; 4) enforcing the rules of exclusion and resource
use; 5) resolving conflicts over resource use and its rules; and 6) collective choice to es-
tablish and modify rules of resource use. The level of governance costs in these sub-
categories is jointly determined by physical resource attributes, community attributes,
and the design of governance institutions.

Although governance costs cannot be measured, qualitative judgments can be pre-
sented about their level under alternative institutional arrangements and in different re-
source use situations.'” For example, the cost of excluding unauthorized users from envi-
ronmental resources is partly determined by their attributes: compare forests and ocean
fisheries in this respect. The number of resource users and their values also affect exclu-
sion costs, because they influence the frequency of attempts at unauthorized resource use.
Finally, the design of governance institutions influences exclusion costs, because it partly

determines the difficulty of detecting and proving unauthorized resource use. In toro, re-

' The breakdown of governance costs is based on Elinor Ostrom’s description of func-
tions of successful governance institutions. See Ostrom, Governing the Commons, 88-102.
For another helpful work, see John Christman, “Distributive Justice and the Complex Structure
of Ownership,” Philosophy and Public Affairs 23 (1994): 225-250.

17 See David Feeny, "Suboptimality and Transaction Costs in the Commons," in Designing
Institutions for Environmental and Resource Management, eds. Edna Tusak Loehman
and D. Marc Kilgour (Cheltenham: Edward Elgar, 1998), 124-141, 131-133; Oliver E.
Williamson, The Economic Institutions of Capitalism: Firms, Markets, Relational Contract-
ing. New York: Free Press, 1985). See also Harold Demsetz, “Information and Efficiency:
Another Viewpoint,” Journal of Law and Economics 12 (1969): 1-22.
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source and community attributes and the design of institutional arrangements jointly de-
termine the cost of excluding unauthorized users.

As a general rule, the higher the governance costs, the more difficult it will be to con-
trol the use of environmental resources. This is one reason why ocean fisheries and global
atmospheric resources are being depleted. The distribution of governance costs influences
whose interests in environmental resources are realized. However, this does not mean that
a low-cost governance structure should be chosen. Resource use goals may well require
the establishment of costly governance structures, or certain governance structures may
simply be considered as desirable without reference to their outcomes.

Still, governance cost judgements are useful to understand how governance institu-
tions function and what are their likely consequences. Judgements concerning the sub-
categories of governance costs are often more useful than judgements concerning total
governance costs, as will be demonstrated in the empirical chapters. After all, the configu-
ration of governance costs often explains the performance of governance institutions. This
does not mean replacing the analysis resource use problems with governance cost consid-
erations. It rather means doing both: to analyze the character of resource use problems
and to present governance cost arguments when they add value to the analysis. These ar-
guments are substantiated in the following empirical chapters.

The next section discusses how environmental resources, their users, and institutional

design influence governance costs.
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Resource Attributes, Policy Problems, and Governance

The physical attributes of environmental resources to an important degree determine
the challenges of governing their use. They influence the difficulty of excluding unau-
thorized users from environmental resources, regulating resource use, monitoring resource
users, enforcing the rules of resource use, making collective choices, and resolving re-
source use conflicts. Some resource attributes such as a large size very obviously and di-
rectly complicate governance — the exclusion of unauthorized users from the resource, for
example. Resource attributes can also influence governance in less obvious and indirect
ways. For example, periodically fluctuating yield of a resource may call for institutional
solutions that facilitate storage or curtail resource use when yields are low, and that are
difficult to agree upon collectively.

The first task is thus to identify what resource attributes most fundamentally shape the
analyzed resource use situation. The resource attributes that warrant attention are 1) the
size, boundaries, and divisibility of the resource, 2) the rivalry and non-rivalry (or incom-
patibility and compatibility) of uses supported by the resource, 3) the number of uses sup-
ported by the resource, 4) the mobility of the resource, 5) stability of the yield of the re-
source over time, 6) the possibility for storage of resource units, and 7) risks, uncertain-

ties, and irreversibility associated with the resource. '8 The rest of the section examines

'8 See John G. Head, “Public Goods and Public Policy,” Public Finance (1962): 197-219;
John G. Head, “Public Goods: The Polar Case Reconsidered,” Economic Record 53
(1977): 227-238; Elinor Ostrom, "The Institutional Analysis and Development Ap-
proach,” in Designing Institutions for Environmental and Resource Management, eds.
Edna Tusak Loehman and D. Marc Kilgour (Cheltenham: Edward Elgar, 1998), 68-90;
Edella Schiager, William Blomquist, and Shui Yan Tang, “Mobile Flows, Storage, and
Self-Organized Institutions for Governing Common-Pool Resources,” Land Economics 70
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how these resource attributes structure the resource use problems and influence govern-
ance costs. The analysis will assume that the resource use situation remains unchanged
and focuses on the independent influence of resource attributes. Obviously, he attributes
of a resource use situation interact and the demand for resources and technology change in
the real world, continuously altering resource use situations. The implications of a dy-
namic setting for policy analysis will be discussed briefly in the end of the chapter.

The size of an environmental resource influences the difficulty of excluding unauthor-
ized users, monitoring resource use, and enforcing the rules of resource use. Small envi-
ronmental resources, such as village ponds, pastures, and forest lots, are at the reach of a
small number of users only, and it is relatively easy to monitor and control their behavior.
Large environmental resources, such as open range land, watercourses, marine fisheries,
and the atmosphere cover extensive geographical areas and have long borderlines, and are
costly to control. Clear boundaries and divisibility of some resources, such as agricultural
land and forests, facilitates the breaking down of large resources into smaller units to
make them easier to govern. In contrast, water resources and air basins are more difficult
to divide up than land-based resources. Other things being equal, the larger size and indi-
visibility of an environmental resource translate into greater difficulty and higher costs of
excluding unauthorized users, monitoring resource use, and enforcing its rules.

When resource use is rival — destructive of the units of resource — simultaneous claims

to the resource are incompatible. The first rival user in time captures all the benefits the

(1994): 294-317; Schlager and Ostrom, "Property-Rights Regimes and Natural Re-
sources;” Schmid, Property, Power, and Public Choice.
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resource unit can offer, and the second user in time goes without benefits. Rivalry may
induce competition for the units of resource and lead to the destruction of the resource.'’
Both privately and collectively exclusive governance institutions can prevent competition
for resource units: the former excludes all but the individual owner and the latter all but
the authorized group of users from the resource.’ The relative difficulty of exclusion is,
however, determined by resource attributes other than rivalry in use, such as the size and
divisibility of the resource. Rivalry in use actually facilitates the monitoring of resource
use and the enforcement of its rules, because those who suffer from unauthorized rival use
will readily discern it. However, although governance institutions do resolve which of the
incompatible users has a right to resource use, the economic incentives for competition for
the units of resource may increase the cost of enforcement and conflict resolution. Finally,
the distributive nature of assigning initial rights to rival resource uses increases the costs of
collective action to establish or modify governance institutions.

When resource use is non-rival — that is, not destructive of the resource — it is possible
to accommodate simultaneous claims to a resource. There would be no need for the ex-

clusion of a non-rival resource user, if resources were available for non-rival uses at suffi-

cient levels and did not have capacity limitations. This is often not the case. The provi-

% For the original argument, see Garrett Hardin, “The Tragedy of the Commons,” Science
162 (1968): 1241-1248.

% For the original counter-argument to Hardin’s, see Ciriacy-Wantrup, “Economics of
Environmental Policy,” ; S. V. Ciriacy-Wantrup and Richard C. Bishop, “Common Prop-
erty as a Concept in Natural Resources Policy,” Natural Resources Journal 15 (1975):
713-727. See also J. H. Dales, “Land, Water, and Ownership,” Canadian Journal of Eco-
nomics 1 (1968): 791-804. For a recent analysis of these arguments, see Jean-Marie



sion of a resource and the augmentation of its yield are costly undertakings, which must be
financed. Exclusion may thus be necessary to elicit payments from the non-rival resource
users. Moreover, a number of non-rival resources do have capacity limitations, beyond
which their use ceases to be non-rival. The cost of excluding unauthorized users again
depends mainly on resource attributes other than non-rival use, such as the size and divisi-
bility of resource. Non-rivalry increases the cost of monitoring resource use, because un-
authorized resource use is not easy to detect. Therefore, it is easy to ride free on the ef-
fort and expenditure of others to provide a resource. Non-rivalry has a complex relation-
ship to the cost of making collective choices. It makes it difficult to agree upon the level
of resource use to be facilitated and how the costs of provision are to be distributed, be-
cause resources vary with respect to their capability of catering for different preferences in
them. Some resources are available in the same quantity and quality for all non-rival re-
source users, who cannot escape from using them at these pre-determined levels. Other
resources may make it possible for the individual users to choose their level of resource
use according to their preferences, without stating their actual preferences when the costs
of provisioning are apportioned among the resource users. Still, their quality may be fixed
for all users. Collective choices must address and resolve all these dilemmas.?'

The possibility for multiple resource uses simultaneously increases the cost of regulat-
ing resource use, monitoring resource users, and enforcing the rules of resource use. Be-

cause multiple use resources create complex set of interdependencies, the institutions that

Baland and Jean-Philippe Platteau, Halting Degradation of Natural Resources: Is There a
Role for Rural Communities? (Oxford: Clarendon Press, 1996).
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govern them influence the interests of a number of resource users. Therefore, it increases
the cost of making collective choices. Finally, the potential sources of injury multiply and
the rules of resource use become more controversial from the viewpoint of all agents.
Multiple use thus also increases the need for and the cost of conflict resolution.

The use of mobile or migratory resources, such as many stocks of fish, fowl, and
game, is more difficult to govern than that of comparable immobile resources because the
former can be accessed by a greater number of users than the latter. Therefore, the cost of
excluding unauthorized users is higher for mobile resources than for the immobile ones. It
is also more costly to regulate and to monitor the use of a resource in changing locations
rather than in a fixed location.”” Finally, it is costlier to enforce the rules of resource use
when the resource is mobile. Namely, although it is possible to discern an unauthorized
use of a resource by its adverse effects, it is difficult to make a firm connection between
these adverse effects and the agent that caused them.

Fluctuating yield of a resource presents somewhat similar challenges for governance as
the mobility of a resource. When the yield of a resource is high, resource users can ap-
propriate the resource at high levels. During the periods of low yield, appropriation must
decrease and possibly ceased altogether. Environmental resources such as pastures and
stocks of fish and game can have fluctuating yields over time, as do watercourses for many
purposes. Coping with fluctuating yield may require different sets of rules of resource use

for the periods of high and low yield. As a result, it will be more costly to regulate the use

2! See especially Schmid, Property, Power, and Public Choice, 78-86.
22 See Schlager, Blomquist, and Tang, “Mobile Flows.”
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of a resource with fluctuating yield than a resource with a stable yield. Enforcement of the
rules of resource use will also be more costly, and so will be the making of collective
choices over the rules of resource use.”’

A possibility for the storage may relieve the problem of having to adjust to fluctuations
in its yield. However, storage presents its own challenges. First, the establishment of
storage has to be financed and their costs apportioned among the agents. Second, it has
to be decided how much resource units the agents must set aside for storage, keeping in
mind that differences in the position of resource users may require the imposition of differ-
ent storage duties upon them. Thirdly, somebody must be appointed to manage the stor-
age. A principal-agent problem is inevitable: the manager may take advantage of his or
her position. Finally, the principles according to which the stored resource units are to be
distributed when need arises must be devised. Thus, the possibility for storage transforms
the problem of having to adjust the rules of resource use into problems of arranging for
the provision of storage, and monitoring the behavior of agents that are responsible for it,
which are also costly undertakings.**

Risk, uncertainty, and irreversibility associated with the resource have broadly similar
implications as the fluctuating yield has. The resource may undergo irreversible changes
and be destroyed if the level of resource use is not determined correctly. It is difficult and
costly to agree upon the rules of resource use that provide for adequate safety margins.

Because it is difficult to verify the state of the resource, resource users may be tempted to

2 See Schmid, Property, Power, and Public Choice, 136-138; Schlager, Blomquist, and
Tang, “Mobile Flows.”
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violate the rules of resource use. The incentives to cheat may also increase the importance
and costs of monitoring and enforcement.

The observations about how the physical attributes of environmental resources influ-
ence the governance of their use cannot be ignored in policy analysis, even if policy alter-
natives would face the same set of physical resource attributes. The performance of gov-
ernance institutions cannot be predicted without attention to the physical attributes of the
resource to be governed, because different governance institutions may resolve the chal-
lenges posed by them differently. There are no universally desirable institutional designs,
because the fit between governance institutions and the resource use situation matters. Re-
source attributes that create t challenges for governance may also change when new re-
source uses and exclusion technologies appear or when the demand for the resource in-
creases. Changes in resource attributes, resource uses, and technology are particularly
important in studies like this that examine resource use over long periods of time.

These observations about the implications of physical resource attributes are also use-
ful for designing institutional responses to resource use problems. For example, they un-
derline the importance of and identify obstacles for effective exclusion of unauthorized
users from environmental resources. They also indicate how regulation of resource use
may have to take into consideration fluctuations in the yield of a scarce resource. Moreo-
ver, the observations indicate the difficulty of agreeing upon the level of non-rival resource
uses and the way its costs are to be distributed. Careful analysis of physical resource at-

tributes can also explain why governance institutions differ from one resource use situa-

24 See Schlager, Blomquist, and Tang, “Mobile Flows.”
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tion to another and foster critical analysis of alternative governance institutions. The next

section examines how the attributes of resource users affect governance.

Community Attributes, Policy Problems, and Governance

The community of resource users includes the agents that are interested in the use of
an environmental resource, including those who are interested in its preservation or non-
use. The term community of resource users does not denote that agents actually are or-
ganized as a community, such as a traditional village or a fishermen’s association. It
rather indicates that agents are interdependent with respect to an environmental resource
and have to act collectively to resolve their conflicts.”’ Interdependent resource users thus
form a potential community, which may or may not become organized.”* When an organ-
ized community exists, it does not necessarily grant participation in collective choices to
all agents. Finally, some organized communities, such as nation-states, may include in
collective choice agents that are not interested in the resource in question.

The attributes of the potential community of resource users, such as its size and the
diversity of the interests and beliefs of its members, affect how the community can act

collectively and what is the actual in contrast with the potential community.?’ Also social

2% 1 am following here Schmid, Property, Power, and Public Choice.

2% Interdependent agents can be understood to form what Mancur Olson called a latent
group. See Mancur Olson, The Logic of Collective Action: Public Goods and the Theory of
Groups, 2nd ed. (Cambridge: Harvard University Press, 1971).

27 Gary D. Libecap, "The Conditions for Successful Collective Action," in Local Com-
mons and Global Interdependence: Heterogeneity and Cooperation in Two Domains,
eds. Robert O. Keohane and Elinor Ostrom (London: Sage, 1995), 161-190; Edella
Schlager and William Blomquist, "Heterogeneity and Common Pool Resource Manage-
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capital or their former experience from collective action and formal and informal institu-

tional arrangements influence their ability to act collectively.”® Furthermore, community
attributes influence what kind of governance institutions can be established and how bur-
densome it is to enforce and maintain them.

The community attributes that warrant attention in policy analysis include 1) the size
of the potential community, that is, the number of interdependent agents; 2) the number,
size, and interests of coalitions of resource users within the potential community; 3) the
values that motivate resource users in the community and in the coalitions, and the differ-
ences between them; 4) the knowledge available for agents in the community and in the
coalitions, and the differences between them, and 5) trust, former successful experiences
from collective action, and the informal and formal institutions that facilitate or hinder
collective action among agents.

The size of a community of resource users has similar effects on governance as the size
of the resource has, although the two factors are independent. The size of the community
increases the difficulty and transaction costs of establishing governance institutions and the
cost of governance thereafter. The greater the community, the higher are the costs of ob-
taining information about others. Therefore, the costs of exclusion, regulation of resource

use, monitoring, and enforcement are higher in large communities than in the small ones.

ment," in Designing Institutions for Environmental and Resource Management, eds. Edna
Tusak Loehman and D. Marc Kilgour (Cheltenham: Edward Elgar, 1998), 101-112.

?8 See Michael Woolcock, "Social Capital and Economic Development: Toward a Theo-
retical Synthesis and Policy Framework," Theory and Society 27 (1998): 151-208; Ste-
phen Knack and Philip Keefer, “Does Social Capital Have an Economic Payoff? A Cross-
Country Investigation,” Quarterly Journal of Economics 112 (1997): 1251-88.
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It also more costly to make collective choices and to resolve conflicts in large communi-
ties than in the small ones.

The number of coalitions and the degree to which their interests are adversarial affect
the costs of acting collectively: the more numerous and adversarial the coalitions, the
higher the transaction costs and the more difficult to resolve resource use problems coop-
eratively. The size of coalitions affects transaction costs in their internal dealings and de-
termines their chances for successful collective action. Policy analysis should thus identify
coalitions, their principal interests, and other sources of heterogeneity to understand the
ability of agents to resolve the resource use problems they face.”’

The values held by resource users form their actual (in contrast to the attributed) be-
havioral motivations and influence what resource use goals they seek. More formally, val-
ues constitute the agents’ preferences by providing the basis for ranking the choice alter-
natives they face. Values are not as uniform or as immutable as is presumed in traditional
economic analysis. Rather, an agent may hold and act upon a variety of values and differ-
ent groups may espouse different values. Values also do evolve and the dominant values

change in the community of resource users.*

¥ Robert O. Keohane and Elinor Ostrom, "Introduction,” in Local Commons and Global
Interdependence: Heterogeneity and Cooperation in Two Domains, eds. Robert O. Keo-
hane and Elinor Ostrom (London: Sage, 1995), 1-26; Libecap, "Successful Collective Ac-
tion;" Schlager and Blomquist, "Heterogeneity and Common Pool Resource Manage-
ment."

% On motivations in governance, see David Feeny, Susan Hanna, and Arthur McEvoy,
“Questioning the Assumptions of the ‘Tragedy of the Commons’ Model of Fisheries,”
Land Economics 72 (1996): 187-205, 189-191. On value pluralism, see Elizabeth Ander-
son, Value in Ethics and Economics (Cambridge: Harvard University Press, 1993); John
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Social norms and institutions partly determine what values are operative in particular
behavioral contexts. For example, markets reward and give incentives for self-interested
and welfare-centered behavior, while other social arenas, such as polities or families, make
space for different behavioral motivations. However, institutions do not and cannot de-
termine human behavior. For example, although markets reward self-interested and wel-
fare-centered behavior, they do not and cannot exclude behavior based on other motiva-
tions from the market any more that the polities or families can exclude the homo
economicus from within their ambit.

The injunction to pay more attention to values and to understand them more broadly
does not mean that “the mechanics of utility” should or even could be replaced by “the
mechanics of plural values.” Plural values are not automatically translated into policies
that realize them and it may in fact be altogether impossible to identify choice alternatives
that are agreeable to all agents when they hold incommensurable values.”' Still, collective
choices must, can, and will be made. The question is, whose values are translated into
policies, to what degree, and why.

Values influence collective action in different ways. The greater the homogeneity of
values, the lower the cost of collective action. The predominance of welfarist values may
lower the costs of negotiation, making decisions, and conflict resolution, because welfarist

agents can be persuaded to an agreement by compensating them. This may not work with

O’Neill, Ecology, Policy, and Politics: Human Well-Being and the Natural World (Lon-
don: Routledge, 1993).
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agents informed by non-welfarist values. On the other hand, self- and welfare-centered
behavior increases the costs of monitoring and enforcement and rule following may corre-
spondingly lower these costs. Rule following may also entail low costs of making collec-
tive choices and resolving conflicts. Differences in values may explain behavior specific to
particular coalitions and the resource use goals they seek. However, social norms and in-
stitutional structures also influence what values can be voiced where, and what values are
transformed by collective choices into policies. |

Knowledge influences the agents’ preferences and the way policy problems are con-
stituted within their community. More formally, knowledge constitutes the agents’ prefer-
ences by informing the ranking of alternatives about how the alternatives contribute to her
goals. Knowledge thus fundamentally constitutes what choice is about. Therefore, insti-
tutional change may not be so marginal as is sometimes argued. Abrupt shifts in choices
may happen, because knowledge is socially constructed, imperfect, and asymmetrically
distributed.’? Shared understandings, such as our beliefs about the impacts of first- and
second-hand smoking, are not easily changed by an individual agent, but when they do
change for a reason or another, individuals are hard-pressed to revise their beliefs and be-

havior. Because knowledge is costly to obtain, it is likely to remain imperfect: new infor-

*! See e.g. Kenneth J. Arrow, Individual Values and Social Choice (New York: Wiley,
1951); Amartya K. Sen, “The Impossibility of a Paretian Liberal,” Journal of Political
Economy 78 (1970): 152-157.

32 The question about the smoothness of institutional change is a matter of “resolution.”
At a general level, the overall institutional framework changes only gradually. However,
change may be much more abrupt at the level of particular institutional arrangements.
Witness, for example, the change of both informal and formal institutions governing
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mation may become available at any time and result in a partial or complete re-ranking of
choice alternatives. Agents may also have unequal access to information and incentives to
withhold it from others, while they have incentives to find out about these asymmetries.
Shifts in them may again result in the re-ranking of choice alternatives. On the other hand,
continuity is maintained by agents’ clinging to old beliefs, sometimes even at the face of
evidence that has rendered them obsolete.

It is therefore necessary to examine what knowledge is available for agents, because it
determines the understandings and definitions of policy problems and what alternatives are
seen to be available. Knowledge also influences how agents assess alternative courses of
action and choose between them. Policy analysis should also examine the differences that
may exist in the knowledge available for different coalitions of agents, and how institutions
determine whose knowledge will be acted upon.

The fifth community attribute that influences governance is social capital. Sometimes
the term “social capital” is used to refer to all factors that explain the ability of a commu-
nity to act collectively, but here it is used for several reasons more narrowly. First, the
number of resource users and the heterogeneity of their interests, values, and knowledge
are better kept apart from what is understood with social capital, because they do not ex-
haust all factors that influence the ability of a community ability to act collectively. For
example, one must be able to explain why some homogeneous communities have failed to

act collectively and why some heterogeneous communities have successfully cooperated.

smoking in public places. My argument is that the idea of smooth, gradual change may be
misleading when analyzing particular institutional arrangements.
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Social capital is formed by former successful collective action, shared experiences, trust,
and informal and formal institutions, which facilitate further collective action. The
“amount” of social capital, which maybe cannot be measured but may, nevertheless, be
judged qualitatively, influences the cost of acting collectively: the more there is social
capital in the community, the lower the cost of acting collectively. A greater amount of
social capital may also reduce other categories of governance costs.*

Next section discusses how the design of environmental policies as governance insti-

tutions affects the realization of policy goals.

Policy Response, Institutional Design, and Governance
The design of governance institutions influences, to which degree any objectives of re-

source management can be realized, taking the pertinent resource and community attrib-
utes as given. The design of governance institutions includes 1) the way the governance
institutions establish and organize ownership and management functions, and 2) the way
the rules of governance institutions are formulated. These two aspects of the design of
governance institutions are discussed in greater detail shortly. The argument is again that
the design of governance institutions creates impediments for resource management that

can be understood as governance costs.

% On institutions, incentives and governance, see Feeny, Hanna, and McEvoy, “Question-
ing the Tragedy of the Commons,”192-195; Paul Seabright, "Managing Local Commons:
Theoretical Issues in Incentive Design," Journal of Economic Perspectives 7 (1993): 113-
134. See also Knack and Keefer, “A Cross-Country Investigation;” Lindon Robison and
Marcelo Siles, Social Capital and Household Income Distribution in the United States:
1980-1990 (Michigan State University, Department of Agricultural Economics, Report
No. 545, 1997). Woolcock, "Social Capital and Economic Development.”
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The conventional understanding is that governance institutions determine the level of
resource use benefits, typically meaning that private property maximizes them.>* How-
ever, a reverse relationship between governance institutions and benefits of resource use is
more likely: the value of resource use influences how costly governance institutions can be
adopted: valuable resource uses make it possible to establish expensive governance insti-
tutions such as private property.”> Conversely, common ownership and environmental
regulation are more likely to govern resources that offer only thin streams of benefits or
when private property is too costly to establish and maintain.*®

Private property is a costly solution to govern the use of environmental resources.

The parceling out of environmental resources for individual owners lengthens the border-
lines to be policed from what is necessary under collective ownership.”” Private property
thus entails higher cost of excluding unauthorized users, monitoring resource use, and
enforcing the rules of resource use than common ownership, other things being equal.

Private property also rests the regulation of resource use on contracting and litigation and

* See e.g. Armen A. Alchian, “Some Economics of Property Rights,” 1l Politico 30
(1965): 816-829; Armen A. Alchian and Harold Demsetz, “The Property Right Paradigm,”
Journal of Economic History 33 (1973): 16-27; Harold Demsetz, “Toward a Theory of Prop-
erty Rights,” American Economic Review 57 (1967): 347-73.

% Daniel W. Bromley, Economic Interests and Institutions: The Conceptual Foundations of
Public Policy (Oxford: Blackwell, 1989); Thrainn Eggertsson, “The Economics of Control
and the Costs of Property Rights,” in Rights to Nature: Ecological, Economic, Cultural,
and Political Principles of Institutions for the Environment, eds. Susan S. Hanna, Carl
Folke, and Karl G6ran Miler (Washington: Island Press, 1996), 157-175; Barry C. Field,
"The Evolution of Property Rights," Kyklos 42 (1989): 319-345.

3¢ See Dahlman, The Open Field System; Field, "Evolution of Property Rights;" Donald
N. McCloskey “English Open Fields as a Behavior toward Risk,” Research in Economic
History 1 (1976): 124-176.

37 Eggertsson, “Economics of Control;” Field, "Evolution of Property Rights".
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collective choices over the rules of resource use emerge under private property as aggre-
gate results of the contracts made in the market and the resolution of resource use con-
flicts in the courts. The use of markets and courts for these purposes is costly. Indeed, if
private property was a low cost governance structure, we would observe it to govern the
use of many environmental resources, such as the environmental media, that provide only
thin streams of conventional resource use benefits.

The view of private property as a low cost governance institution rests on an under-
standing according to which non-transferable use rights entail infinite transaction costs.
Thus governance institutions that incorporate inalienable rights (rights which cannot be
traded away by their holders) are always more costly than private property that enables the
alienation of rights. However, this reasoning ignores that the “infinite” transaction costs
are not realized at all when exchange is ruled out. That is, non-transferability of rights can
be understood as a measure economizing on transaction costs. More often, however, the
rationale of not allowing exchange is elsewhere. It may relate to the predictable undesir-
able outcomes of exchange, the felt unacceptability of exchange in some areas of life with-
out regard to its consequences, or the simple fact that no need is felt for it.

Arguments on the universal desirability of private property thus have a misplaced em-
phasis. The exchange of resource rights is not of fundamental importance for resource
management: their establishment, assignment, and enforcement is. Market exchange is
just one way to allocate resource rights after their initial assignment. It has some attrac-
tive features, such as the incentives it creates for the management and allocation of re-
sources. However, it has also weaknesses, such as an inability to protect the interests of

third parties. Other ways to allocate rights, such as rotation or political allocation based
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on merit, need, or equal access can be devised. They may not allow the movement of re-
sources to their most valuable use, but the need for it is not universal: it is of value when
resource users have welfarist values and goals and resource uses change rapidly. Con-
versely, governance institutions that do not allow exchange of resource rights may be fea-
sible when resource use is customary and does not change or when interest in indivisible
environmental resources are widely shared. Inalienable resource rights can also be chosen
to realize non-welfarist resource use goals.

Governance costs are relevant also when resource users pursue non-welfarist goals.
These goals may not be exclusively or even primarily "environmental." For example, re-
source users may be concerned for the continuity of a customary resource use. The re-
source use goals held by agents influence what kind of governance institutions they will
prefer and what kind of resource allocation will be realized. The level of resource use
benefits influences how complex and costly governance structures are likely to be adopted.
This is true also when non-welfarist values inform policy choices, because they do not
render welfare considerations unimportant. More importantly, the level of governance
costs influences to what degree any resource use goals can be realized.*® Therefore, gov-
ernance costs would be considered also by those who hold non-welfarist goals.

Although the level of governance costs is to an important degree shaped by resource

and community attributes, the design of governance institutions also influences and may

% Obviously, it is possible to adopt dysfunctional institutions that entail high governance
costs to realize one coalition’s resource use goals. This is possible when the maintenance
of open access serves the interest of the coalition. The fourth chapter examines how this
took place in the early 20th century United States.
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redistribute them. The impacts of resource and community attributes and institutional de-
sign may be either dependent or independent. For example, the governance cost implica-
tions of adopting private property may be different for resources from which it is easy /
difficult to exclude unauthorized users, implying dependency between the institutional de-
sign and resource attributes. On the other hand, governance costs are likely to be higher
in a community of highly welfare-centered and self-interested agents than in a community
of rule-followers, no matter what the resource attributes are. It is also conceivable that the
influence of community attributes on governance costs may depend on the institutional
design, because the latter may influence the incentives of resource users.

It is now possible to examine how the design of governance institutions influences
governance costs. It was already argued above that the design of governance institutions
relates to how the ownership and management functions of governance are organized and
how institutional rules are formulated. Ownership functions® — who has what rights and
decision-making authority over an environmental resource — have mixed effects on gov-
ernance costs. To vest all ownership rights in a single owner may decrease the costs of
regulating resource use and making decisions on resource use. On the other hand, it may
increase the costs of exclusion, monitoring, enforcement, and conflict resolution. Collec-
tive ownership may have the opposite effect and increase the costs of regulating resource
use and making collective choices, while decreasing the costs of exclusion, monitoring,

enforcement, and conflict resolution.

¥ See McCay, “Common and Private Concerns;” Ostrom, Governing the Commons,
Schlager and Ostrom, "Property-Rights Regimes and Natural Resources.”
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Although ownership functions do influence governance costs, management functions
have a more significant effect on them. Management functions include 1) exclusion of un-
authorized users from the resource; 2) regulation of authorized resource use; 3) monitor-
ing of resource use and compliance with its rules; 4) enforcement of the rules of resource
use; 5) making of collective choices over the rules of resource use; and 6) conflict resolu-
tion.* The rest of the section examines in greater detail the different ways of implement-
ing these functions and their implications for governance.

The exclusion, regulation, monitoring and enforcement functions can be left to indi-
vidual resource users, or new agents can be constituted to undertake them. These new
agents can be authorized individuals, groups of individuals, organizations, or administra-
tive agencies, for example. Judgements about the level of governance costs generated by
the organization of management functions must remain contextual. For example, decen-
tralized monitoring and enforcement by resource users can be low-cost solutions for small
resources, such as pastures and forest lots. However, specialized and centralized admin-
istrative agencies can be low-cost solutions for managing large environmental resources,
such as watercourses or air basins. In both cases, the resources the agents command, the
legal powers they hold, and the way they can make decisions influence governance costs
and outcomes of governance.

Collective choices can be made and conflicts resolved in a number of social arenas,
such as the markets, courts, legislatures, and administrative agencies. These social arenas

set different rules for participation in collective choices and conflict resolution and influ-

4 See the references in the previous footnote.
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ence the relative power of agents. For example, markets and courts weigh the interests of
individuals according to their ability and willingness to pay, while political participation in
the legislature is today based on citizenship or residence and the rule of one vote for one
person.'' Markets and legislatures also distribute the costs of collective choice and con-
flict resolution differently between the agents.

The level of governance costs generated by using a social arena to make collective
choices or to resolve conflicts are again contextually determined and must be contextually
assessed. For example, in an institutional arrangement governing the use of a communal
forest or pasture, conflicts may be resolved at lowest cost in a political arena, such as the
village meeting. However, it would be extremely costly to use the legislature to resolve
recurrent conflicts over the management of a national air basin. Indeed, most formal con-
temporary governance institutions, such as environmental policies, include a graduated
system for making collective choices and resolving conflicts. Frequent minor issues are
decided and resolved in the administrative agencies and less frequent and more important
issues in the courts and in the legislatures.

The last dimension of institutional design is the formulation of institutional rules. The
formulation of exclusion rules and the rules of resource use may importantly influence the
costs of excluding unauthorized users, regulating resource use by authorized users, moni-
toring resource use and compliance with its rules, and enforcing the rules of exclusion and

resource use. The formulation of these rules influences the level of governance costs in a

*! Political participation was still conditioned by personal wealth in the 19th century
United States. Only those were franchised who either fulfilled minimum wealth require-
ments or who paid a required minimum amount of taxes.
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few key ways. First, rule formulations make it variably costly to obtain information on the
behavior of resource users and to measure their use of the resource. An example is the
formulation of exclusion rules in water pollution control programs. A prohibition of such
discharges into watercourses that constitute a nuisance is an ambiguous rule that increases
exclusion costs,*’ because it leaves it to the courts to determine what constitutes a nui-
sance in any particular case. A general prohibition by statute of all discharges without a
permit entails lower exclusion costs, because it is less costly to identify an unauthorized
user under this rule than under the rule that prohibits the creation of a nuisance. In addi-
tion to the rules of exclusion and resource use, important are also the decision and other
rules that condition the making of collective choices and conflict resolution.

Particular institutional features do not entail universally low or high governance costs.
The burden of conducting a comparative institutional analysis is to find alternative institu-
tional solutions and to assess their relative governance costs implications in the context of
given resource and community attributes. The resource and community attributes im-
portantly influence what the governance cost implications of an institutional design are,
and there is no escape from the necessity of contextual judgements. On the other hand,
this somewhat more burdensome methodological approach to policy analysis has the merit
of being potentially able to provide more relevant and poignant observations and conclu-

sions about specific policy problems and alternatives in the light of adopted policy goals.

*2 Many early water pollution control statutes prohibited the creation of a nuisance and
were difficult to enforce. See Edwin B. Goodell, A Review of Laws Forbidding Pollution
of Inland Waters in the United States, 2nd ed. (Washington: U.S. Geological Survey;
Water-Supply and Irrigation Paper No. 152, 1905).
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Conclusions

This chapter extended the governance approach to the analysis of policy problems and
assessment of governance institutions. Instead of attributing resource use goals to agents,
the approach seeks to identify and clarify them: it acknowledges that agents are motivated
by different values, some of which may emphasize non-welfarist resource use goals.

Value pluralism denies the possibility to conventional welfare-centered, aggregative policy
analysis* and emphasizes the need to provide information about the realization of different
values and interests under different policy alternatives to facilitate learning and the forma-
tion of preferences over them.

The chapter argued that environmental problems are more heterogeneous than the no-
tion of unidirectional externalities implies. Therefore, a careful analysis is needed to un-
derstand what challenges particular resource use situations present for the realization of
resource use goals. The chapter suggested that policy problems can be understood as be-
ing constituted by the physical attributes of environmental resources and the attributes of
their uses and users. The chapter also argued that the concept of governance costs helps
to understand how the attributes of the resource and its users and the institutional design
of policy responses influence the attainment of policy goals. Governance costs include the
transaction costs of governing resource use: the attributes of environmental resources and

their users and the design of governance institutions jointly determine them.

* Aggregative policy analysis such as cost-benefit analysis assesses policies with a single
performance measure. Environmental impact assessment is an example of an approach
that employs multiple measures. See Bromley, Environment and Economy; Jouni Paavola,
“Review of Valuing Nature? Economics, Ethics, and Environment,” Review of Social
Economy 56 (1998): 389-393; S6derbaum, “Positional Analysis.”
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The governance approach does not promote the use of any particular institutional ar-
rangements, nor mask choices between different interests in environmental resources.
Moreover, it does not impose motivations on agents and therefore cannot generate nor-
mative prescriptions: it seeks to conduct the assessment of alternative governance institu-
tions in the light of their actual motivations. However, the governance approach does fa-
cilitate learning, preference formation, and democratic debate in policy choices, and the
crafting of institutional solutions to resource use problems when the resource use goals
have been worked out. It may also yield a better understanding of policy problems and
choices of responses to them than the traditional approaches.

The governance approach can also be used to analyze past policy problems and re-
sponses to them to learn both theoretical and empirical lessons. This is the use to which it
will be put in the following three chapters, which examine the governance of water quality
in the United States from the early 19th century until the 1970s. While this chapter fo-
cused on essentially static resource use situations, in the dynamic setting of a historical
research resource use situations do change. Changes in population, technology, knowl-
edge, and values can alter resource use situations and thus reconstitute policy problems,
because they may create new relationships of interdependence or alter the understanding
of existing relationships of interdependence. Changes in population, technology, knowl-
edge, and values may also render prior institutional solutions ineffective or obsolete. Fi-
nally, the distribution of wealth and the institutional framework that structures collective
choices may also change, changing the relative power of different groups to translate their

interest into policy.
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3. INDUSTRIAL WATER POLLUTION AND 19TH CENTURY COMMON LAW:
BARGAINING ON ENVIRONMENTAL QUALITY

“In a world in which there are costs of rearranging the rights es-
tablished by the legal system, the courts, in cases relating to nui-
sance, are, in effect, making decisions on the economic problem
and determining how resources are to be employed.”'

Industrialization created the first more notable water pollution problem in the early
19th century United States. True, human wastes had polluted water already earlier in
large cities, such as New York, but this did not cause more than sporadic public re-
sponses.. Water pollution caused by industrial discharges resulted in a wave of litigation
that intensified from the early 19th century until about the First World War.> Less intense
litigation thereafter does not mean that industrial water pollution ceased to be a problem:
it rather means that the locus of water pollution policy moved away from the courts to the
legislatures and newly created state agencies. On the other hand, sewage discharges re-

placed industrial discharges as the foremost water pollutant in the end of the 19th century,

a phenomenon that will be examined in the next chapter.

! Ronald Coase, “The Problem of Social Cost,” Journal of Law and Economics 3 (1960):
1-44, 27.

2 John T. Cumbler, “Whatever Happened to Industrial Waste: Reform, Compromise, and
Science in Nineteenth Century Southern New England,” Journal of Social History (Fall
1995): 149-171; John Dufly, The Sanitarians: A History of American Public Health (Ur-
bana: University of Illinois Press, 1990); Charles E. Rosenberg, The Cholera Years: The
United States in 1832, 1849, and 1866 (Chicago: University of Chicago Press, 1960).

3 See cases cited in Peter N. Davis, “Theories of Water Pollution Litigation,” Wisconsin
Law Review (1971): 738-816.
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This chapter aims at understanding how and with what consequences the courts gov-
erned the use of water on the basis of the 19th and early 20th common law. The chapter
analyzes water pollution litigation without limitation particular jurisdictions,* because it
aims to outline the contours of institutions that governed the use of water in the 19th
century United States. The use of material from several jurisdictions is also necessary to
identify institutional innovations and changes that took place in particular jurisdictions and
were not adopted in all of them. Finally, studies of the 19th century common law in one
or a few jurisdictions have provided conflicting interpretations of how common law
evolved,’ so a study that covers several jurisdictions may provide new insights.

Industrial water pollution followed the advancement of the frontier and industrializa-
tion and became a problem first in the North-East and then in the Mid-West, the West, and
the South. Water-powered mills and tanneries were the earliest industrial polluters. Ore

and coal mines became significant water polluters in the mid-19th century, and pulp and

* About two hundred fifty case reports were collected for this research. A quarter of the
cases was litigated on the basis of riparian law against industrial polluters. This chapter
analyzes the most important of them. Over a third of cases were litigated on the basis of
the law of private nuisances against municipal polluters. The rest are court proceedings
related to local ordinances or water pollution control statutes.

5 Many scholars have argued that law changed to the benefit of the rising industry. See
Morton J. Horwitz, The Transformation of American Law, 1780-1860 (Cambridge: Har-
vard University Press, 1977); James Willard Hurst, Law and Economic Growth: The Le-
gal History of the Lumber Industry in Wisconsin, 1836-1915 (Cambridge: Belknap Press,
1964); Harry N. Scheiber, “Property Law, Expropriation, and Resource Allocation by
Government: the United States, 1789-1910,” Journal of Economic History 33 (1973):
232-251; Theodore Steinberg, Nature Incorporated: Industrialization and the Waters of
New England (Ambherst: University of Massachusetts Press,1991). Others have argued that
law maximized wealth or improved efficiency. See Richard A. Posner, Economic Analysis
of Law, 4th ed. (Boston: Little and Brown, 1992); Gary D. Libecap, “Economic Variables
and the Development of the Law: The Case of Western Mineral Rights,” Journal of Eco-
nomic History 38 (1978): 399-458.
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paper mills and packaging houses followed the suit in the end of the 19th century. Early
industrial discharges contained solids that settled on the riverbeds, obstructed navigation,
contributed to flooding, destroyed fisheries, and interfered with the use of water for power
generation and other industrial purposes. Industrial discharges also contained organic
matter, which decomposed in water, depleted oxygen and decimated aquatic life, spoiled
water supplies, and created stench that interfered with the use of riparian properties. Fi-
nally, acidic and toxic discharges spoiled water supplies, corroded equipment and machin-
ery, and destroyed fisheries.®

Industrial discharges thus created resource use conflicts between the industrial pollut-
ers and the downstream industrial water users, other riparians such as farmers, and fisher-
men. The conflicts between the industrial polluters and the downstream industrial and
other riparians were resolved in the courts on the basis of common law in a manner to be
examined shortly. The fishermen were often left without any remedy against industrial
polluters. The states did not usually seek to protect the fisheries in the courts or on the
basis of statutory law, because they considered industrial development more important
than the fisheries. Although the question why the fisheries were not protected is interest-

ing, it will not be examined in this chapter.’

$ Davis, “Water Pollution Litigation.” See also Terence Kehoe, Cleaning Up the Great
Lakes: From Cooperation to Confrontation (DeKalb: Northern Illinois University Press,
1997); Steinberg, Nature Incorporated, Joel A. Tarr, The Search for the Ultimate Sink:
Urban Pollution in Historical Perspective (Akron: University of Akron Press, 1996).

7 Fish protection statutes existed in states in which fishing was important. See Edwin B.
Goodell, A Review of Laws Forbidding Pollution of Inland Waters in the United States,
2nd ed. (Washington: U.S. Geological Survey; Water-Supply and Irrigation Paper No.
152, 1905). They were enforced e.g. in State v. American Forcite Powder Manufacturing
Co,50N.J. L. 75,11 A. 127 (1887); State v. Kroenert, 13 Wash. 644, 43 P. 876 (1896);
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In what follows, the first section examines how early water law treated water uses as
exclusive private property and how the doctrine of reasonable use transformed water
rights in the first third of 19th century. The second section examines how the balancing
test altered the rules of water use in the mid-19th century. The third section examines the
counter-reaction to balancing in the end of the 19th century. The fourth section analyzes
riparian law as a governance institution, indicating its consequences for water users and
water quality. The conclusions elaborate empirical observations and connect them to the

theoretical arguments of the previous chapters.

From Early Riparian Law to the Doctrine of Reasonable Use
The evolution of common law in the 19th century has been subject to a continuing
academic debate. Some scholars have argued that the change of common law in the 19th
century provided “a capital subsidy” for the nascent industry in the form of reduced liabil-

ity for both accidental and intentional injuries.® Others have denied that such a change

and Commonwealth v. Sisson, 189 Mass. 247, 75 N.E. 619 (1905). One reason why fish-
eries were not protected was the enthusiasm with artificial fish propagation. See Donald
J. Pisani, “Fish Culture and the Dawn of Concern over Water Pollution in the United
States,” Environmental Review 8 (1984): 117-131; John F. Reiger, American Sportsmen
an the Origins of Conservation, rev. ed. (Norman: University of Oklahoma Press, 1986);
Philip V. Scarpino, Great River: An Environmental History of the Upper Mississippi,
1890-1950 (Columbia: University of Missouri Press, 1985).

¥ See e.g. Horwitz, Transformation of American Law; Hurst, Law and Economic Growth;
Scheiber, “Resource Allocation by Government”; Steinberg, Nature Incorporated. See
also E. P. Krauss, “The Legal From of Liberalism: A Study of Riparian and Nuisance Law
in the Nineteenth Century Ohio,” Akron Law Review 18 (1984): 223-253; John s. Martin,
“Water Law and Economic Power: A Reinterpretation of Morton Horwitz’s Subsidy The-
sis,” Virginia Law Review 77 (1991): 397-426.
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took place.” Still others have argued that common law changed in the 19th century so as
to maximize wealth or to improve economic efficiency.'® This chapter argues that the
evolution of the 19th century riparian law was more complex than these (not necessarily
incompatible) arguments suggest.

The most important areas of common law that governed the use of water in the 19th
century were riparian law and the law of private and public nuisances. Riparian law estab-
lished rights to the use of water and provided remedies for their protection.'' The doc-
trine of private nuisance provided remedies against the injuries that the use of water visited
upon the use and enjoyment of private property other than water rights, such as riparian
land. Finally, the doctrine of public nuisances provided remedies for the protection of
public health and navigation, for example.'? This chapter focuses on riparian law because

industrial polluters were usually sued on the basis of it."

® See Gary T. Schwartz, “Tort Law and the Economy in Nineteenth Century America: A
Reinterpretation,” Yale Law Journal 90 (1981): 1717-75; Alan Watson, "The Transfor-
mation of American Property Law: A Comparative Approach," Georgia Law Review 24
(1990): 163-221.

' See Posner, Economic Analysis of Law; Rubin, “Common Law and Statute Law.”

''See T. E. Lauer, “Reflections on Riparianism,” Missouri Law Review 35 (1970): 1-25;
Scott and Coustalin, “Evolution of Water Rights.”

2 See American Law Institute, Restatement (First) of the Law of Torts (1939); Henry P.
Farnham, The Law of Waters and Water Rights, vols. 1-3 (Rochester: Lawyers’ Coopera-
tive Publishing Company, 1904).

13 Cases involving industrial polluters were usually litigated under riparian law, because
industrial discharges mainly injured water use. Cases involving municipal polluters were in
turn litigated under the law of private nuisances, because sewage discharges most often
injured the use of riparian land and especially residences because of the stench it created.
See e.g. Davis, “Water Pollution Litigation.”

89



The United States inherited its water law from the United Kingdom during the colonial
era. The early English water law protected existing uses of water strictly against interfer-
ence by novel or extraordinary uses of water.'* The seniority of water use and the ripari-
ans’ right to a natural flow of water similarly protected expectations that customary uses
of water can continue without interference. Customary water uses included the use of
water for domestic and agricultural purposes, and for the generation of power in small and
traditional mills. An interference with a senior water use or the natural flow of water enti-
tled the injured agent to compensation. A typical injury was the flooding of upstream ri-
parian land by water backed up by a milldam. In effect, early English water law treated
water uses as private property. Absolute rights like these could be maintained before the
use of water intensified and made conflicts a commonplace.

The early 19th century witnessed a departure from the early English water law in both
the United Kingdom and in the United States. The use of water for power generation in-

tensified and the number and scale of mills, milldams, and millponds increased. As a re-

'* The usual view is that early English law strictly protected rights to water use and other
property. See Robert G. Bone, “Normative Theory and Legal Doctrine in American Nui-
sance Law: 1850-1920,” Southern California Law Review 59 (1986): 1101-1226; Joel
Franklin Brenner, “Nuisance Law and the Industrial Revolution,” Journal of Legal Studies
3 (1973): 403-433; Daniel R. Coquillette, “Mosses from an Old Manse: Another Look at
Some Historic Property Cases about the Environment,” Cornell Law Review 64 (1979): 761-
821; Carol M. Rose, “Property Rights, Regulatory Regimes and the New Takings Juris-
prudence — An Evolutionary Approach,” Tennessee Law Review 57 (1990): 577-596.
Others have argued that early English law was more complex. See Anthony Scott and
Georgina Coustalin, “The Evolution of Water Rights,” Natural Resources Journal 35
(1995): 821-979; Paul M. Kurtz, “Nineteenth Century Anti-Entrepreneurial Nuisance In-
junctions — Avoiding the Chancellor,” William and Mary Law Review 17 (1976): 621-671.
On English law during the industrial revolution, see Brenner, “Nuisance Law and Indus-
trial Revolution™; John P. S. McLaren, “Nuisance Law and the Industrial Revolution —
Some Lessons from Social History,” Oxford Journal of Legal Studies 3 (1983): 155-221.
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sult, conflicts over the flooding of the upper mill’s wheel by the lower mill’s dam, and over
the diversion of water by the upper mill to the detriment of the lower one, became com-
mon. Large mills also exposed a great number of downstream riparians to their water use.
Industrial water pollution enters the picture here. Water-powered mills had thrown their
wastes into water from very early on, as this was the easiest way to get rid of them. The
practice became problematic when mills became larger and more numerous."’

The new conflicts over the injuries the upper riparians visited upon the lower ones
changed riparian law in the early 19th century. The old conflicts over the flooding of up-
stream riparian land by milldams had involved only a few agents. The courts could resolve
these conflicts by assigning exclusive private property rights to either the upstream ripar-
ian or the downstream mill owner and letting them bargain after that. Of course, the up-
per riparian, if given the right by the court, could refuse to sell it to the mill owner. This
could happen when the upper riparian attached intrinsic value to his or her property or
considered certain ways of behavior as right or virtuous. Moreover, exchanges between
two uniquely situated agents cannot constitute a proper market. As John R. Commons
noted, a bargained transaction requires five parties: a seller, an alternative seller, a buyer,

an alternative buyer, and the judge. This indicates one possible rationale behind the 19th

'’ Millponds changed from traditional seasonal ponds created by dams a few feet high to
large, permanent ponds with dams over 10 feet high. See Rose, “Property Rights and
Regulatory Regimes”; Steinberg, Nature Incorporated. On 19th century water law, see
Glen J. MacGrady, “The Navigability Concept in the Civil and Common Law: Historical
Development, Current Importance, and Some Doctrines that Don’t Hold Water,” Florida
State University Law Review 3 (1975): 511-615; A. Allan Schmid, Evolution of Michigan
Water Laws: Response to Economic Development (East Lansing: Michigan State Univer-
sity, Agricultural Experiment Station, Circular Bulletin No. 227, 1960); Scott and Cousta-
lin, “Evolution of Water Rights.”
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century mill acts, which either relieved the mills from liability to the injuries they visited
upon the upper riparians by flooding their land or allowed the mills to flood upstream ri-
parian land by compensating the owners."®

However, injuries do travel further downstream than upstream: the new conflicts over
the upper riparians’ water use involved a large number of agents. Private property rights
worked less satisfactorily in the new situation. If the right was given to the polluter, the
downstream riparians faced incentives to ride free on any attempt at buying the polluter’s
right. If the right was given to downstream riparians, the polluter faced high transaction
costs in negotiating an exchange and possibly a hold-out situation. The change in water
law was brought about in the United States in the beginning of the 19th century.'’

The institutional innovation made an early appearance in the New York case of
Palmer v. Mulligan (1805). In this case, the owner of a saw mill, situated in the upper
Hudson river, complained that the upstream sawmill’s dam had made it more difficult to
float logs to his mill, increased the number of logs lost to the current, and that the rubbish
from the upper mill frequently choked his water sluice. The court agreed on the principles
that governed the case, namely, what is the acceptable level of interference with the rights

of another riparian, but divided on its facts. For Justice Livingston,

'® On mill acts, see Horwitz, Transformation of American Law, Schmid, Evolution of
Michigan Water Laws. On bargained transactions, see John R. Commons, Institutional
Economics: its Place in Political Economy (New Brunswick: Transaction Publishers,
1990). On the 19th century beliefs concerning property, see Carol M. Rose, Property and
Persuasion: Essays on the History, Theory, and Rhetoric of Ownership (Westview Press,
1994); Gregory S. Alexander, “Time and Property in the American Republican Legal
Culture,” New York University Law Review 66 (1991): 273-352.

17 See Rose, “Property Rights and Regulatory Regimes; Scott and Coustalin, “Evolution
of Water Rights.”
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“its [the sic utere tuo maxim] operation must be restrained within reason-

able bounds, so as not to deprive a man of the enjoyment of his property

merely because some trifling inconvenience or damage to others™'®

Palmer v. Mulligan incorporated a rudimentary conception of reasonable use as a re-

duced liability. A more influential and elaborate definition of reasonable use was formu-
lated in Tyler v. Wilkinson (1827), a federal case involving several textile mills situated at
both sides of the state border between Massachusetts and Rhode Island at the falls of the
river Pawtucket. Downstream mill owners complained of the diversion of water by up-
stream mills, arguing that the upstream mills only had a right to residual water not needed
by the downstream mills. The case exemplifies Carol Rose’s argument according to which
the injuries visited by upstream riparians upon the downstream riparians pushed riparian
law to change.'® The court rejected the downstream riparians’ claim, defined the rights of
the involved parties on the basis of their customary use, and assigned to all a duty relative
to their rights to adjust their water use during general dearth of water. In the highly influ-
ential opinion of the court, Justice Story declared:

“I do not mean to be understood, as holding the doctrine, that there can be

no diminution whatsoever ... by a riparian proprietor ... for that would be

to deny any valuable use of it. There ... must be allowed of that, which is

common to all, a reasonable use. The true test of the principle of and extent

of the use is, whether it is to the injury of the other proprietors ... The

diminution, retardation, or acceleration, not positively and sensibly injuri-

ous by diminishing the value of the common right, is an implied element in

the right of using the stream at all. ... The maxim is applied, ‘sic utere tuo,
ut non alienum laedas’.”*’

'® Justice Livingston, concurring in Palmer v. Mulligan, 3 Caines 307 (N.Y.), 2 Am. Dec.
270 (1805, 274).

1% See Rose, “Property Rights and Regulatory Regimes.”
2 Tyler v. Wilkinson, 24 F. Cas. 472, (No. 14,312 (C.C.D.R.I. 1827, 474).
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It is worth quoting Tyler v. Wilkinson at some length. First, Justice Story’s language
emphasizes the riparians’ common ownership of water. This is a departure from the earlier
doctrine that had treated the riparians’ existing water uses as their private property. If the
first user in time had enjoyed exclusive rights to water, others would have faced high ask-
ing prices and transaction costs in securing their water use. Yet in the East water flow
could be and was used for power generation in successive mills unlike in the arid West,
where water rights based on prior appropriation governed water uses that diminished the
amount of water available for the downstream users. Common ownership facilitated new
uses of water and weakened the protection of existing water uses. However, Justice Story
qualified his relaxation of liability for injuries by referring to the sic utere tuo — maxim.

The doctrine of reasonable use developed in the cases in which the lower riparians
complained of the water use by the upper riparians was soon applied to formally similar
cases, including those over the pollution of water. For example, Wheatley v. Chrisman
(1855), a case from Pennsylvania, involved a riparian who complained of the diversion and
pollution of water by an upstream lead mine. The plaintiff sought damages by alleging
that the mine had rendered water unfit for his cattle. The defendant argued that he had a
right to use a reasonable amount of water for his business. Justice Black argued in the
upper court’s opinion that affirmed the lower court’s award of damages:

“The necessities of one man’s business cannot be the standard of another’s
rights in a thing which belongs to both. ... The defendant had a right to
such use as he could make of the water without materially diminishing it in

quantity, or corrupting it in quality. If he needed more, he was bound to
buy it.”*!
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Justice Black emphasized common ownership of water just like Justice Story did in
Tyler v. Wilkinson. This opinion also clarifies reasonable use of water: it was not deter-
mined by what is convenient for one’s business but depended on the use of water by oth-
ers. The opinion indicates that water rights remained transferable. What had changed was
the initial assignment of rights to water. During the early water law, private rights existed
to status quo water use and they had to be bought out or compensated for if somebody
wanted to make a new use of water that affected others. Under the new doctrine of rea-
sonable use, all riparians had in principle equal rights to the use of water, provided that
their use did not significantly interfere with that of others. Obviously, this doctrine left it
to the courts to judge what constituted a “significant” interference with another riparian’s
water use. Yet this new formulation could in principle facilitate new developmental uses
of water while still protecting existing water uses from major interference.?

However, changes soon took place in the doctrine of reasonable use that altered its

implications. These changes are examined in the next section.

The Balancing Test and Reasonableness as a More Valuable Use
The doctrine of reasonable use formulated by Justice Story in Tyler v. Wilkinson in
1827 was transformed into a balancing test in two mid-19th century cases: Snow v. Par-

sons (1956) from Vermont and Hayes v. Waldron (1863) from New Hampshire. Both

2l Wheatley v. Chrisman, 24 Pa. St. 298, 64 Am. Dec. 657 (1855, 658).

2 Riparian law protected only the value of riparian rights. The award of damages restored
the diminution in the value of rights caused by the defendant. While damages were deter-
mined by the court, an injunction allowed the plaintiff to price her right herself. It was
then in the defendant to decide whether to stop the interference or to buy the right.
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cases addressed a conflict between an upstream industrial polluter and a downstream ri-
parian plaintiff. Another commonality was that the industrial defendants had large-scale
operations and had invested more to their water use than the plaintiffs. Finally, these cases
and others that later endorsed them expressed an explicit concern for the economic prog-
ress of the state and the defendant’s contribution to it.?’

In Snow v. Parsons (1856), a downstream mill owner complained about an upstream
tannery, alleging that its spent bark obstructed the operation of his water wheel. The trial
court awarded the sought-after damages for the plaintiff. The defendant appealed and the
higher court reversed the trial court’s judgment and remanded the case. The opinion of
the higher court, written by Chief Justice Redfield, indicates how routinely the doctrine of
reasonable use was by this time applied in the courts to cases involving industrial pollu-
tion. In the very beginning of the opinion, Chief Justice Redfield states that

“The important, and as I think the only, question in this case is, whether it
is proper for extensive tanneries upon moderate-size streams to expend
their refuse, or spent bark, into the stream ... The reasonableness of such
use must determine the right, and this must depend upon the extent of det-
riment to the riparian proprietors below. If it essentially impairs the use
below, then it is unreasonable and unlawful. ... Within reasonable limits,
those who have a common i