
Designing Ecological Property Rights

Arto Naskali
Finnish Forest Research Institute/METLA / ROI
arto.naskali@metla.fi

1 Introduction

Theorists and philosophers, ranging from utopianists to pragmatists, have proposed variations
to property rights for the creation of "better" societies. Indeed, the principal choices of policy
usually mean restructuring of property right systems (Reynolds 1985). Consequently, it is
obvious that we must gradually start paying more attention than hitherto on changing
institutions, e.g. those related to property rights, if we are also to solve the environmental
problems falling on us and if we are to promote sustainable development. After all, the
property rights systems related to land have historically focused on securing the commodity
production felt to have been valuable, and this has happened at the expense of many, often
unknown, indirect uses for natural ecosystems. Even though the conventional approach in
economics has ignored the institutions, the past few years have witnessed a lot of attention,
even to the point of being exceptional, to institutional arrangements. After all, if there were
not the inevitable institutional framework provided for commercial activities by the
government, there would be no markets.

2 Institutional economics: old and new

Initially, institutional economics represented a kind of a protest movement opposing the
abstract nature of neo-classical economics and the static aspect of the price theory contained.
This so-called Old Institutional Economics (OIE) school of thought was established in the
United States at the beginning of the 20th century, and its leading proponents were Thorstein
Veblen, Wesley Mitchell and John R. Commons. Following in the footsteps of these authors,
the institutionalistic methodology was promoted and applied later especially by Clarence C.
Ayres, J.M. Clark, and John Kenneth Galbraith. More recent contributions have been made,
among others, by Allan Gruchy, Wendell Gordon, Marc Tool, and many others publishing in
Journal of Economic Issues. Two significant theoretical research programmes have evolved
within Old Institutional Economics. The first one is connected to the system developed by
Veblen and subsequently modified by Ayres. The other is based on the work of Commons and
in recent decades it has been promoted by people such as Warren Samuels and A. Allan
Schmid. This programme focuses on law, property rights and organisations, their
development and impact on legislative and economic power, economic transactions and
distribution of income. In so doing, institutions are seen as the results of the formal and
informal processes involved in resolving of conflicting situations.

Despite the evident need to develop an institutional alternative to the mainstream neo-
classical approach, the literature based on Old Institutional Economics has thus far
concentrated presenting critique of the neoclassical viewpoint rather than proposing very
constructive alternatives. But being merely critical of the neo-classical approach is, naturally,
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not sufficient as a mean towards replacing it (Villena & Villena 2000). And yet the neo-
classicists will always point out that it is far easier to deconstruct orthodoxism than to replace
it with a more applicable approach. It is essential that an alternative operational approach be
presented. Original institutionalists such as Veblen and Commons rejected atomism and
abstraction, and instead based their research on description, anti-formalism, holism,
behaviourism, collectivism and interventionism.

As regards environmental analysis, however, the neo-classicists present a highly consistent
framework despite their disputed assumptions and approaches. As is well known, the
literature in the field of neo-classical environmental economics has for several decades
provided tenable arguments pointing to environmental problems being the results of market
failures (e.g. Boadway & Wildasin 1984, Mason 1996). On the other hand, despite their many
common premises and basic concepts, neo-classical economists are far from having reached
consensus on what is appropriate environmental policy (Randall 1985). In reality, there have
existed at least two schools of neo-classical environmental thought (Hodgson 1997). The first
of these, named after Arthur Pigou (1920), is the Pigouvian Intervention School and the other
is the Property Rights School based on the thoughts of Ronald Coase (1960), and emphasising
the reciprocal character of the externality problem, i.e. eliminating one externality always
creates another. Pigouvianism has been the mainstream in neo-classical environmental
economics for a long time.

However, the neo-classical approaches to environmental protection or nature conservation fail
to explain the institutional framework within which destructive economic transactions take
place. Some environmental economists known to be proponents of institutionalism have,
however, attempted to fill this theoretical gap. Indeed, many institutionalist environmental
economists have made important contributions to the discussions addressing the relationship
between the economy and the environment, and there are instances where the institutional
approach has been believed, in this respect, to offer a framework richer and more capable in
explaining than neo-classical thinking (Söderbaum 1992). The institutionalists to consider
environmental matters include K. William Kapp and more recently Daniel Bromley, A. Allan
Schmid, Peter Söderbaum, J.A. Swaney and Arild Vatn.

Old Institutionalism eventually failed to establish a meaningful school of thought because of
many reasons I cannot touch here. In the 1960s an attack against it, and giving the impression
of being the final one, was organised by some economists led by Gary Becker and inspired by
Coase (1960). Indeed, the 1960s and 1970s saw the forming of a totally new approach to the
study of institutions in economics, and it came to be called New Institutional Economics or
Neoinstitutional Economics (for the difference between the two, see Eggertson 1991). New
Institutional Economics has subsequently developed a very progressive research programme.
The economists subscribing to New Institutional Economics adopted neo-classical arguments
with which to respond to problems previously left to institutionalists to deal with. New
Institutional Economics interpreted property rights and various political and legislative
institutions as being the result of the behaviour of rational individuals seeking to satisfy their
own interests. These new interpretations gradually spread out also to areas relatively far from
the traditional research subjects of economics, e.g. family, crime and altruism (Burgenmeier
2000).

New Institutional Economics (NIE) has proved to be very successful in explaining the status
of institutions such as the firm, money and contractual law when defining production and
exchange. NIE covers such diverse economic sectors as (i) Law and Economics (or Theory of
Property Rights), (ii) Public Choice Theory, (iii) Transaction Cost Economics, and (iv) New
Economic History. A central aspect of NIE is the conception that, in order to be able to
examine the market, economists must necessarily also examine the institutions regulating and
constraining the market behaviour of those participating in the market and thereby promoting
individual actors' co-operation and co-ordination. According to New Institutional Economics,
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institutions are defined as the rules of the game – as being formal (e.g. contractual law) or
informal (e.g. social norms) – constraining individual behaviour (North 1990). Another
central character of NIE is that it is based on a small number of concepts, which are logically
coherent explanatory variables. Transactions and the associated costs form the core of the
theory.

2.1 Law and Economics (Theory of Property Rights)

It is not easy to perceive the effects of different legislative states on the functioning of the
economy albeit that some progress has now taken place as a result of research within the Law
and Economics School. It came into being in the 1960s and 1970s, not only thanks to the
works of Coase, but also of Guido Calabresi, Henry Manne, Gary Becker, and especially of
Richard Posner, and it was soon approved among the lawyers. The core of Law and
Economics, i.e. the theory of property rights, was formed by the work of Coase (1960), in
which he analysed the character of social costs and externalities (i.e. the costs one person
causes to another person without the latter's consent) and institutional arrangements to
internalise externalities. The famous Coase-Stigler theory proposes that, given a world with
zero transaction costs, all social costs, i.e. the externalities caused by a person on another are
internalised by mutual bargaining irrespective of the initial definition of property rights. In a
real world of positive transaction costs, Coase (1988), however, emphasises the significance
of institutions such as legislation, firms and government in the internalisation of externalities
(Landa 1999). When an activity requires co-ordination between more than two individuals or
when state or time separate individuals, transaction costs can easily be excessive for
efficiency to be achieved. Then the final outcome depends on the distribution of the original
rights. Therefore, it has been necessary to pose the question: Who should receive a property
right when determining this matter has significance for efficiency reasons?

A central part of economic policy is choosing between alternative social institutions and these
institutions are created via legislation and are thus dependent on legislation. Law and
Economics involves applying economic theory to research the forming, structure, processes
and economic impact of legislation and legislative institutions. It examines legislative
institutions explicitly, not as being given from outside the economic system, but instead as its
endogenous variables. This being so, the legislative institutions are considered to belong to
choices to be explained. Contrary to the concept that law can be understood only through a
traditional legislative doctrinal concept such as justice and fairness, Law and Economics now
proposes that such an understanding can be extended through economic concepts to also
include the criterion of efficiency. Indeed, the discourse belonging to Law and Economics has
usually been associated with the so-called Chicago School in economics, albeit that that
school is not homogenous. The central contribution of the Chicago School's economists here
is to be found in the works of Armen A. Alchian and Harold Demsetz on the economics of
property rights. However, the essential element of the Chicago School is connected to private
property rights and the philosophic grounds for the approach have been acquired from the
concept of the Nightwatchman State presented by libertarian Robert Nozick (1974). The
approach is based on the values of individualism, meaning that the autonomy of the individual
is the highest political and social value and that people are considered, due to their nature, to
always to try to maximise their individual welfare. The optimal social agreement determines
the maximum freedom of individual action, in which case public institutions (e.g. property
rights) are defined to function as protectors of the autonomy of the individual. Indeed, the
determining feature in Chicago approach is the direct application of microeconomics (or price
theory) to the legal issues, which means in effect that laws are to be assessed on the basis of
their efficiency properties. The central feature of the Chicago approach is in the application of
efficient legislative regulations (Mercuro & Medema 1997). However, not all schools even in
the field of Law and Economics place the same weight on the criterion of efficiency (Mercuro
& Medema 1997). The concept of efficiency as a manifestation of justice or fairness is,
indeed, what many critics of the Chicago approach hold to be problematic.
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But despite its Chicago-based premises, Law and Economics is not a homogenous movement
in any way, but rather it reflects several traditions, and includes at least the following: the
Chicago School of Law and Economics, the New Haven School, Modern Civic
Republicanism and Critical Legal Studies (Merdcuro and Medema 1997). The proponents for
example of the New Haven School take as their target of examination the entire modern
regulated welfare state. According to their view, the task of Law and Economics is to
determine an economic justification for public actions. This school of economists emphasises
the existence of market failures of various kinds, which then lead to the necessity of public
intervention. The central concern of this school and its leading representative, Guido
Calabresi, is connected to the problem between efficiency and equity. Thus, the followers of
Law of Economics are currently also seeking alternatives from Old Institutional Economics.

Property rights, as such, surfaced in the 1960s in mainstream economics discussions as a
conservative reaction to the solutions offered by the government and which Pigouvian neo-classical
mainstream economists proposed. Anderson (1982) went as far as to propose the new natural
resource economics as opposed to the old, which considered market failure as a permanent
phenomenon in the allocation of natural resources. In actual fact, he totally distinguished from one
another the old neo-classical environmental economics approach from the property-rights or public
choice school, i.e. from the new natural resource economics. According to Anderson, the traditional
neo-classical paradigm can be considerably improved by bringing into it elements along from
property-rights economics, from the public choice approach, and from the Austrian school of
economics. The point of departure for the new paradigm is the individual and especially the
entrepreneur. Namely, if entrepreneurs meet the full opportunity costs of their operation, they will
then take up only such undertakings as will produce positive net benefits, not only to themselves,
but also to society at large. The economists subscribing to this school of thought claim that the best
way to address environmental problems is to determine the clear property rights to the
environmental resources and thereby create a market also for environmental damages and
conservation. In such a situation, governments are required to perform just one action, that of
privatising the environment. Indeed, some economists have considered the private-property regime
to be the only form on which an appropriate way to manage natural resources can be based (Alchian
& Demsetz 1973, Barzel 1989, Demsetz 1967, Furubotn & Pejovich 1974). The optimal level of
pollution or conservation can be reached simply through private exchanges between individual
actors on the free market. This is, indeed, the origin of the term Free Market Environmentalism
(Anderson and Leal 1991). Jacobs (1998) uses the appellations "Wise Use Movement", "Property
Rights Movement, and "Anti-Environmental Movement" when referring to this movement. The
representatives of the Wise Use Movement propose that the free property is an inseparable part of
the existence of a democratic nation and that all measures adding to the power of the state over the
individual weaken the institution of democracy. Indeed, the task of the state is to guarantee the
citizens' rights to property in the same way that it guarantees its citizens the right to a good life and
freedom. They feel that environmental regulation does not benefit society (Last 1998). A great deal
of attention has been focused recently in the United States to the connection between the
environment and property rights with the issue of "takings" having become the subject of great
public concern (Dragun 1999). According to free market environmentalists, environmental market
failures happen only because property rights are incompletely determined. The remedies offered by
the state, omitting to take into account the underlying reason, even at best; only alleviate the
situation; they may address the symptom of environmental external effects, but they do not redress
the underlying causes of market failure. Unless there are market failures, regulatory interventions by
the state are either unnecessary or unjustified. The idea here is that only an individual owner is able
to perform appropriate management solutions, and whenever the state intervenes, or whenever the
issue at stake is one of group ownership, then the resource is inevitably destroyed, sooner or later.
Indeed, there are cases where arguments have been developed according to which economic
efficiency will follow when individual decision-makers keep exclusive and unattenuated rights to
use the resource.
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Free market environmentalists believe that privatization, or complete determining of private
ownership to environmental commodities, will do away with both market failures and the
misdirected attempts by the state to remedy these failures. In principle, all environmental problems
can be eliminated by creating totally comprehensive private property rights. Thus their argument is a
logical extension to the thoughts of Demsetz (1967). It was Demsetz, who stated that private
property rights to land and natural resources always develop in certain stages of socio-economic
development, i.e. when the scarcity of resources in relation to the degree of demand becomes
problematic. As it happens, private property rights can be used to lower external effects, which are
obstacles to efficient investments, i.e. also to conservation of natural resources. If property rights
mitigate external effects, then property rights as comprehensive as possible will then mitigate the
external effects almost completely. The new conception of property rights gives high priority to the
point that property rights are unattenuated. According to libertarists all property rights are very well
defined in the status quo and thus the problem of state power and attenuation do not arise. Thus,
unattenuation represents an ideal to be followed. The outcome is a free-market economy in which
there is not basic need for political processes, for legislation-based institutions, nor for actors
representing the state (Dragun 1999).

Indeed, the key claim of the property-rights theory is in the evolutive character of property
rights, i.e. that if the value of a resource increases, then an appropriate incentive comes into
being concurrently and reinforces the property rights to that resource. The same incentive is
also created when the costs of altering property rights decline, i.e. "when the gains of
internalization become larger than the costs of internalization" (Demsetz 1967 350), viz.

“The property rights approach to natural resources recognizes that property rights evolve
depending on the benefits and costs associated with defining and enforcing rights … at any given
time, property rights will reflect the perceived benefits and costs of definition and enforcement. To
observe actions that are not accounted for in market transactions – that is, for which property rights
have not been specified – and call them externalities or market failure ignores the evolutionary
nature of property rights. As the perceived costs and benefits of defining and enforcing property
rights change, property will evolve.” (Anderson & Leal 1992, 21-22)

The property-right theory has had a significant impact in recent years, especially on the highly
popular topic of privatization. Learch (1998) says that we have already for some time
witnessed the aforementioned event in the case of our planet's biological diversity, or
biodiversity in short. It has come to be increasingly seen as a key resource by the
pharmaceutical industry and plant and animal breeding. Indeed, biodiversity can be seen also
as an economic resource offering benefits in many different ways, especially in
pharmaceutical use and in safeguarding mankind's food supply. Conventions on the use of
genetic resources have been entered into between the countries of origin and enterprises
involved in the pharmaceutical industry, refining and cosmetics. Concurrently with these
developments, missing or inadequately defined property rights to biological resources (free-
access situation) have been deemed to be responsible for the global threat to species diversity.
Seeing as we are now in a situation where inadequate property rights to genetic resources are
threatening species diversity, one can well ask whether it is appropriate to privatize
biodiversity-related property rights or use rights in accordance with the logic of the property-
rights theory. In reality, however, complete and unattenuated property rights are not generally
possible for ordinary privately-owned commodities either. In one way or another, property
rights are usually always restricted. This being so, the complete privatization of biological
diversity is out of the question because it also would include the right to destroy a resource.
The 1992 biodiversity convention signed in Rio excluded the idea of common heritage of
mankind. The countries of origin were given the rights to authority over biodiversity. And yet
the convention mentions the common concern of mankind for biodiversity to be preserved.
This means that the right of the countries of origin to obtain profits for their resources does
not lead to them also having the right to destroy their resources but neither are they required
to preserve them unaided (the so called access and benefit sharing issue, ABS) (Lerch 1998).
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Medema and Samuels (1997) present a view according to which libertaristic economics
hijacked Coase's original argument to justify a laissez faire policy and support the
justification of the prevailing division of rights (status quo). With this as the basis, it has been
concluded that optimality can be achieved merely by allowing trade so that those wanting
alternative results must always purchase these results from those possessing the present state
of the rights. Thus, Coase's theorem would then have been simply taken to the ideological and
analytical core of libertaristic economics. It is possible to see that the origin of many present-
day ideas concerning property rights are taking shape based on the political philosophies of
Hobbes and especially of Locke, and especially on his idea of natural right to property as a
counter-reaction to the then typical concept of God-given right of monarchs to be despots
(Dragun 1999). Hobbes and Locke developed their theories to justify the independence of the
human being, which was something that had not existed before. The new radical perspective
of rights came to be known under the name of natural rights (Dragun 1999). According to
Hargrove (1989), the worst consequence of Locke's property theory is the amoral and asocial
attitude, which evolved from it. Locke's argument has encouraged landowners to behave in an
asocial manner and to demand that they have not moral obligation to protect and to conserve
nature nor to look after other members of their community, who are influenced by the
measures taken by them on their lands. This "new" property-rights approach appears to offer
many insights to resolving environmental issues, but at the same time it seems to be a kind of
recycling of the theory of natural rights, which history has proven to be irrelevant (Dragun
1999).  More recently, environmental protection on the free markets has been deemed to
constitute an 'institutional fantasy land.' However, there is then the risk that fantasy lands will
formed to be more attractive than the real world (Cole 2000).

2.2 Public choice

It should be noted here that free market environmentalism does not necessarily support the private
property rights over group or communal ownership. An important difference is noted in this theory
between 'public property' and private property with private being defined to include both individual
property and common property. Free market environmentalists propose that there should be no
public property rights to environmental commodities for reasons largely deduced from the literature
on the Public Choice approach. They essentially prohibit the possibility of public property claiming
that private individuals, either politicians, bureaucrats or members of popular interest groups, will
always eventually defend their own rights to administer some proportion of so-called public funds
and resources (Anderson & Leal 1991, 20).

Another basic difference between the administrators of public resource and private owners'
incentives is in the relative shortsightedness of the former. Many issues involving
management of the environment include significant time-preference aspects. The Public
Choice approach casts strong doubts on such an inherent assumption of the neo-classical
model that the task of the state is to remedy market failures. However, the state does not
promote the general interest, i.e. it does not serve as the decider of impartial social relations.
The supporters of the Public Choice School deem those actors, who are selfish in their private
matters to act selfishly also when holding public offices. (Mackay 2000). The Public Choice
theory is a matter of applying economic analysis to political and public decision-making.
Thus it is a matter of economic research into non-market decision-making or actually of
applying economics to the political science. It is based on the assumption of methodological
individualism according to which the state is not a homogenous body with a unanimously
agreed goal (e.g. maximisation of welfare) but instead that decision-makers must follow their
own goals. If this is the case, the concept of an organic state is rejected at the same time. The
state, the legislators and the bureaucrats are examined via the concept of homo economicus.

2.3 Transaction costs economics
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The economics of transaction costs was launched on the basis of Coase's (1937) earlier work,
which explained the firm as an institutional arrangement and alternative for the markets to
economisize the transaction of negotiating contracts. This idea in part gave rise to NIE.
Williamson (1985) further extended Coase's theory of transaction costs of the firm by
developing the theory of the vertically integrated firm (Landa 1999).

2.4 New Economic History

During the past few years, researchers have documented a powerful connection to prevail
between economic institutions and economic performance. The approach adopted by Douglas
North (1981) to economic history represents the initial development of the study of
institution/performance relationship. Indeed, the recent years have seen research focusing on
the impact that economic institutions have on economic growth and it has been concluded that
property rights, when better determined or when less attenuated upon, and good legislation
are interconnected with higher rates of economic growth. In recent years, this view has been
extended also with the idea of social capital. At the most expansive level, the market
institutions, property rights, the legislative system and the administrative structures affect the
entire social and cultural environment, and it has become a practice to refer to the social
relationships, norms and institutions occurring within this framework as social capital (Rudd
2000).

3 The Dialogue Between Old and New Institutionalism

According to Bromley (2000), the central conceptual problem in New Institutional Economics
is in that its enthusiasts have adopted a one-sided idea of what constitutes an institution. When
wanting to clearly frame New Institutional Economics with the choice theory of present-day
economics, the New Institutionalists follow the example set by Douglas North according to
which institutions are constraints, which people impose on themselves. Bromley, on the other
hand, considers logically incorrect to deem institutions only as constraints. Institutions cannot
be constraints because what may be a constraint to you frees me from such an action which
you would otherwise do. Bromley sees institutions as operational rules of the nation-state
showing what individuals must or must not do (obligations), what they may do without others
hindering or preventing it (privileges), what they can do supported by collective power
(rights), and what they cannot expect collective power to do on their behalf (Bromley 1989).
Thus institutions are ultimately bound to an authoritarian system – to collective power – in all
the special arrangements. Reciprocity is the essence of institutions because my rights are
significant only when others in the community have an obligation corresponding to it. There
can be no rights without obligations. Institutions – ownership relations – are simply structural
properties of the economy offering economic agents a field of choice within which they can
act. They are simultaneously both constraints and liberations. Alpha's ownership (a liberation)
is a duty for Beta (constraint). Ownerships exist for this very reason – to liberate Alpha and to
constrain Beta. The social problem, therefore, is how it shall be decided that Alpha deserves
liberation and accordingly Beta warrants constraint (Bromley 1989).

American Institutionalism sees new variations of neo-classical models such as NIE as its
extensions and not so much as thorough reconstructions of the entire method of this kind of
theoretical analysis (Medema 1996). Traditional institutional economists reject the
methodological individualism at the back of neo-classical analysis. They see the static
equilibirium approach of neo-classicism as being abstract theorizing and emphasise the
irreversible dynamic character of real, evolutive economic behaviour. Old institutionalists
propose that the theory of New Institutionalism is too abstract and formal, and that at times it
applies extreme reductionistic versions of individualism in which the individual is seen as a
totally rational and autonomous being, constrained but otherwise unaffected by the
institutional and social world. Moreover, these institutionalists emphasise the value base of
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the theory, i.e. they accept and present ethical preconditions in their arguments. Indeed, the
"new" institutional project has been characterised by the endeavour to explain the emerging
shape of institutions by referring to the model of the rational individual behaviour. The key
concept in this tradition, which instead of the used phrase “new” is over 300 years old, is that
individuals can, in a sense, be taken as given. But as social beings we are formed also by
institutions, not merely by our natural environment and biotic inheritance (Hodgson 1998).

It is, of course, clear that particular labels fit better on some economists than on others in
order that their work might be placed in one or the other tradition. However, standard
dichotomies of this kind are misleading. In actual fact, many social theorists have applied a
moderate and reasonable initial premise. Many individualists notice that the social wholeness
profoundly affects the individual and most holists accept that only individuals, not
institutions, can act as agents of change. Laissez-faireist theorists do not always deny the need
for deliberative institutional endeavours to change nor their historical significance, and
collectivists do not usually deny that many practices and institutions can, nonetheless, grow
spontaneously. The problem is usually that of difficulty of analysing complex developing
systems. Especially in the context of developing institutional systems, terms such "economic
efficiency" or "social benefit" become uncomfortably difficult to define. Often, an adequate
solution to the problem requires elements from both approaches, i.e. from both OIE and NIE,
but in ways generate a research programme that is significantly different from those of OIE
and NIE in their present form (Hodgson 1998).

One characteristic of this post-new institutionalistic approach might be in the rejection of the
Chicago emphasis connected to the authority of efficient solutions in the settling of legislative
disputes. Indeed, many institutionalists emphasise that efficiency is not unique and therefore it
cannot determine the setting of rights. Here, the starting point is in the observation that prices, costs,
outputs, risk, incomes, wealth, etc., are determined by the structures of the rights existing in society.
A specific cohort of prices, costs, outputs, etc., and thereby a specific efficient allocation of
resources, is connected to each specific structure of rights. Thus, there does not exist a unique
efficient solution. Thus, there is an internal normative element present in efficiency-based decision-
making (Mercuro & Medema 1997). This can also be referred to as such a problem of the Coasean
school as is associated with Coase's normative enterprise. It is Coase, who proposes that we should
choose our social organisations to be such that we at the same time minimise social costs. But the
proposal concerning minimising of social costs cannot in any way help society decide how
fundamental institutions are to be chosen because the costs and benefits, on which analysis depends,
will be realised only after those rights have already been applied in practice. Thus there is a tension
between Coase's normative approach and his comparative institutionalistic approach: the former
requires that a version exists of the latter. Samuels and Medema (1997) refer to this as being a
circularity problem (Leonard?? )

4 Evolutionary Economics

The core ideas of institutionalism apply to institutions, customs and rules, and their
development. The institutionalists' aim is not to construct a single general model based on
those ideas. In contrast to that Demsetz's (1967) purpose was to depict the evolution of
property right by means of just one model. On the other hand, many ideas typical of
institutionalism are associated with the endeavour towards a special and historical analytical
approach. Indeed, Hodgson (1998) notes a similarity between institutionalism and biology.
Evolution biology possesses only a few laws or general principles, which can be used to
explain the origin and development of species. Indeed, institutional economics resembles
more biology than physics. Institutional economics is essentially "evolutionary economics".

Many present-day environmental problems are the result of long-term development processes.
They have been caused by the use of natural resources over the past few centuries by
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mankind. This being so, a long-term learning process will, no doubt, needed to bring about a
more sustainable way of life than what we have at present. Consequently, there is a need also
to develop an evolutionary paradigm for environmental policy. Organisms are in constant and
active interaction with their environment; organisms are not simply the results but also the
reasons for their own environment. This is the principal thesis of the co-evolution paradigm
(Norgaard 1994, Gowdy 1994). Economic development can be seen as a process of adapting
to change in the environment, whereas it in itself is the source of the change in the
environment. Co-evolution in biology refers to the evolutive fetures of the change involving
two species in close interaction.

Van der Bergh and Gowdy (2000) state that even though much has now been written about
sustainable development, relatively little has been written about it from the evolutionary
perspective. However, a large part of the environment-economics work since the 1980s has
been motivated by the idea of sustainable development, and this calls for a long-term horizon
in scientific analysis and policy-making. Therefore, evolutive mechanisms play important
roles also in environmental economics, especially seeing as the natural resources themselves
are undergoing biological evolution. Concurrently with this, many of the problems of
environmental economics can be approached applying the fresh and innovative theories of
evolution biology. For example, co-evolution between species and between systems is a
concept, which seems to be especially appropriate when examining the long-term
interdependencies between economies and natural systems. Evolution can be characterised by
non-equilibrium and qualitative (structural) change, which is irreversible and unpredictable,
which can be gradual and radical, and which is based on micro-level diversity (variation) and
selection as well as on macro-level trends and shocks (large-scale catastrophes). Some of the
results of evolutionary theories are directly relevant to environmental economics. For
example, the concepts of "resilience" and "biodiversity" can also be used when researching
the long-term development of socio-economic systems. Resilience as a special form of
stability is at the same time the ecological equivalent or interpretation of the concept of
sustainability. Evolutionary economics can process the long-term effectiveness of
environmental policy. Especially so called ecological economics, which in recent years has
become popular, often refers to the evolutive perception of societies and considers their
institutional changes to be important endogenic variables in its theoretical representation
(Burgenmeier 1999). However, only a few attempts are as yet on record of merging ecological
economics and institutional economics (Röpke 1998).

According to Deblonde (2000), conventional economics does not offer any concept of the
interdependence between the existing institutional organisation of the economy and its ecological
performance. Attention should, therefore, be paid to the institutional causes for the ecological
problems of the economy so that environmental problems might be solved more effectively than
hitherto. This presupposes that the subjects of study of environmental economics should be extended
to include the institutional organisation of the economy as a factor relevant to ecologic-economic
performance. When seeking solutions to environmental problems, the public and professional
politicians do not look so much at 'efficiency' (Parato-optimality) solutions within the existing
institutional context as at 'efficiency' metamorphoses of existing institutions, i.e. institutional
metamorphoses corresponding to a wide number of political objectives. This difference in value
perspectives can be presented by means of two different ideas concerning internalising:

- Internalising of environmental damages in the narrow sense by referring to the Pareto-
optimality ideal in the allocation of resources;
-Internalising in the broad sense by referring to political processes and institutions to
indicate and solve problems associated with environmental concerns (O’Connor & Spash
1999)

Indeed, there is a specific science called socio-ecological economics, which compares
alternative institutional agreements and, where necessary, proposes changes in the institutions
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in order that problems might be solved by applying diverse social interests. The principle of
the co-evolutive sustainability is of central importance when assessing alternative proposals
for institutional adaptations. Natural systems are not static and nor are social systems fully
predictable. The evolutionary approach requires that the great uncertainty embedded in
natural and social systems is taken into consideration and that we adapt to it.

5 Owning Nature

According to A. Allan Schmid (1995), ownership of nature is undoubtedly one of our time's most
centrally important issues. The impoverishing of the environment and it becoming scarcer, together
with technological advancement, are factors which continuously challenge status quo property
rights. Indeed, a significant part of externality policy involves reforming of institutional agreements
(Schmid 1995). With the world around us continuing its technological and social development, new
institutional arrangements will also evolve. Property rights are also bound to change. Bromley
(1989, 218) makes the following observation:

“Changing attitudes about wetlands, about clean air, and about the natural environment in general,
have led to a number of legislative and judicial actions that alter the prevailing institutional
arrangements over natural resources. Presumptive property rights were challenged in the courts,
and in the legislative halls. This process is never finished.”

Property rights are an essential aspect of environmental policy and consequently environmental
policies are always subjects of controversy (Bromley 1997). Even despite an efficient end result,
there would still be an institutional structure permitting some of the costs to be borne by the victims
without compensation. On the other hand, property rights can never be perfectly defined.

Rights always have a dual character. Every legislative change (and government inaction in the case
of continuing environmental destruction) causes both costs and benefits. The expansion of a
possibility set for some simultaneously restricts others. Externalities are thus ubiquitous and
reciprocal. The state has an extremely central role in this case because laws do not entitle to rights
because they exist in advance; instead, they entitle to rights because the state is their sponsor. The
critical issue in this context is then who is able to control and use the so-called legal-economic
nexus, i.e. to control the legal-economic continuity or change (Mercuro & Medema 1997). The
legal-economic nexus forms, indeed, the sphere of the decision-making, and reflects whose values
dominate in decision-making, i.e. who makes these decisions and whose interests are ultimately
deemed to be rights. The solution to these questions is determined not only by rights, but the
allocation and distribution of the resources of society, and thereby power, income and wealth
(Mercuro & Medema 1997).

Were property rights well determined, then individual decision-makers would take into account all
the consequences of their decisions. However, this is seldom possible in the case of the natural
environment. It is difficult, if not impossible, to determine well determined property rights to
"public goods" (Hanna et al. 1996). Especially, it is extremely difficult to develop property rights for
the various aspects of biodiversity. In many cases it would not even be desirable to allow any one
unit to own some of the key aspects of complex biological systems. Complete ownership by a unit
would mean not only the right to increase biological diversity, but equally well the opportunity also
to destroy it. However, unless there is a solution to the problem of property rights, environmental
problems will remain with us. However, sustainable use of natural resources and concurrent
economic development are ultimately dependent on such institutions which protect and maintain the
carrying capacity and resilience of the environment. The past few years have seen also the problem
of institutional design being approached in several studies (Ostrom 1990, Bromley 1991, Hanna &
Munasinghe 1995, Hanna, Folke & Mäler 1996, Berkes and Folke 1998) within the context of the
interaction between society and nature. An especially significant research initiative in this context is
the research programme “Property Rights and the Performance of Natural Resource Systems ”
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conducted at the Beijer International Institute of Ecological Economics, The Royal Swedish
Academy of Sciences, Stockholm, Sweden (1993-1996). Its goal was to further the scientific
understanding of ways humans relate to their natural environments thorough the structure, function,
and context of property rights regimes. A major objective of the program was to expand the scope of
property-rights research through collaborations of social scientists and natural scientists. The
thought benefit of such collaborations was found to be in that research problems are then addressed
in their full social and ecological dimensions (Hanna et al. 1996).

Research has revealed that no one property regime alone can resolve the problem of
destruction and overuse of natural resources always and everywhere (Hanna  1995). An
efficient property regime is characterised by its context specificity (Hanna 1996), i.e. the use
of property rights to resolve resource problems is always context dependent and consequently
no one special regulatory alternative or regulatory policy is suitable in connection with a
world of nature subject to powerful variation (Steelman & Wallace 2001). At the same time,
not only the ecological but also the social context must be taken into consideration. The
ownerships to land and the related natural resources must, indeed, be understood to as being
part of a broader institutional structure of society. In other words, property regimes constitute
a social structure and therefore they cannot be seen separately from the society in which they
occur. According to Bromley (1998), economists do not, however, for some reason want to
admit that ownership regimes can and do demonstrate an equally great deal of variation
between different cultures as do all the other social arrangements. Just as there are no right
cultures, neither are there any "right" property rights regimes (Bromley 1998). Indeed, the
evidence indicates that the resource-use institutions should be made more diverse, not less
diverse, than they are at present, the interactions between the natural system and social system
should be made to correspond more to the feedback obtained from the natural system,
management systems should be made more flexible and adaptable, and property regimes
should be made flexible, adaptive, diverse and capable of self-renewal (Berkes 1996). In other
words, we are seeking mechanisms connecting social and ecological systems to their
resilience and sustainability (Folke & Berkes 1995). The variety of legislative framework
frames would, indeed, bring significant flexibility to the use and management of natural
resources and ecosystems and thus help us to deal with high uncertainty and to cope with it.
Multiple, flexible and dynamic legal orders are able to better respond to all uncertainties and
changes than legal orders bound to static property regimes (Meinzen-Dick & Pradhan 2001).

Indeed, the problem now is simply in that property regimes, subordinated to which natural resources
and also ecosystems are managed, do not determine requirements to the entire field of the goods and
services offered by ecosystems. Property rights in industrialised economies are concentrated on the
production of commodities at the expense of more indirect ecosystem uses. At the same time, the
short-term values of human system are emphasised at the expense of the long-term effects of the
natural system. There is also history in which requirements related to concrete commodity values are
easily set above the values of less concrete ecosystem services (Hanna 1996). Pproperty regimes
have failed in the past and they continue to fail. Evidence has accumulated to the effect that failure
to fully take into account the full complexity of both natural systems and human systems in property
regimes has prevented our capacity to maintain the resource base (Hanna 1996, 390). However, the
development of society ultimately fully depends on the limited capacity of ecosystems to provide
the essential resources and ecosystem services. Therefore, in order that the welfare of the human
being might be ensured, there is a very urgent need to begin to design institutions securing the
dynamic capacity of our natural environment. Property regimes are critical institutions in this
respect. They link society with nature (Hanna et al. 1996).

The issue at stake is a significant problem connected to institutional design, to the creative solving
of the conflicts in society. Institutions such as property-rights agreements should, indeed, be seen as
variables of economic policy. They are not merely parameters of individual action because
individuals can act collectively in order to change institutions (Dragun and O’Connor 1993).
Therefore, rather than holding back merely to await the development of new institutions, we can
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promote the proactive designing of systems to improve the management of the environment and
natural resources. The term 'social designing of institutions' refers to the process in which the
determining of new systems is deliberated and assessments are made of their ability to produce
socially preferred results. In this sense, it would appear that social costs (including information
costs, incentives and transaction costs) as well as issues involving justice and sustainability are
essential matters to be noted when selecting appropriate institutions, organisations and policies for
environmental and resource management (Loehman & Kilgour 1998) Appropriate, well-designed
and well-functioning property regimes compliant with ecological systems are scale-specific, which
is an essential but not a sufficient precondition for sustainability (Costanza et al. 1996). To be
dependent only on small-scale organisations for managing biological resources may not perhaps be
an efficient way to regulate them because many of these resources cover very extensive scales
(Ostrom 1995). On the other hand, the system approach seems to be gradually replacing the view
according to which resources can be dealt with as discrete entities isolated from the rest of the
ecosystem and social system.

6 Ecosystem approach

According to Haddad (2001), any given property-rights theory has to contain at least the following
elements: legitimity of the property rights, description of the elements subjected to property rights,
and an explanation of the dynamics of the property rights: i.e. how property rights change with time.
The special ecological property-rights theory represents these elements in that it, first of all, explains
how these elements are appropriate for natural resources and, secondly, how terms and concepts
used in ecology should be used as aids in this context. In the following, I shall briefly examine a few
important points, which need to be taken into consideration when designing ecological property
rights.

6.1 Co-evolution

Organisms are in constant and active interaction with their environment; organisms are not
merely the results, but also the reasons their own environment: this is the principal theme in the
co-evolution paradigm (Norgaard 1994, Gowdy 1994) Thus, economic development can be seen
both as an adapting process in reaction to change in the environment and as the source of change
in the environment.

When economic operation activity becomes excessive in the relation to the capacity of its
environment's ecological processes, it seems clear that there is some change in the dynamics of both.
The character of this change depends also on the relative scales of these two systems, not only on
the degree of their interdependence. The more powerfully intermingled the systems are, the more the
change taking place in one system causes a change in the other and the more the two co-evolve
(Norgaard 1984).  Indeed, ecologists and economists are nowadays increasingly of the view that
ecological and economic systems are interconnected and that these systems should, therefore,
always be examined as forming one system, an integral whole.

6.2 Hierarchy Theory and spatiotemporal scales

The basic idea in ecological hierarchy theory is in that comprehending any given complex system
depends on being able to appreciate its constraints at spatial-temporal levels above and below it.
Indeed, the ecological hierarchy theory (Allen & Starr 1982, Allen & Hoekstra 1992, O’Neill et al.
1986, Norton & Ulanowicz 1992, Norton 1995) provides a more detailed model, which Aldo
Leopold called "Land" and which for Leopold was a system changing more slowly and assembled
from numerous, more rapidly changing parts (Norton 1996). The hierarchy theory is based on the
general system theory. The central assumption in the hierarchy tehory is that a system composed of
subsystems which change faster than than the main system changes more slowly than the
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subsystems (Costanza and Patten 1995). Even though most individual decisions are targeted on
small scales, a hierachical model focuses attention not only on the effects of these decisions on small
scales, but also on their cumulative effects on wide scales (Norton and Toman 1997).

In recent years, the criticism targeted at silviculture, for instance, has underscored the view
according to which the ecological and social effects of the weakening of forest ecosystems always
depend on their scale. Indeed, effects should no longer be studied merely in the case of individual
sites, but especially on the landscape or regional level. How forest patches and ecosystems are
assembled in the landscape, e.g. as a consequence of fragmentation, has significant consequences on
how they should be managed. The fitting of management solutions always to approproate scales is
an essential aspect in the achieving of conservation and sustainable use objectives. Consequently,
the view according to which the ecological and social consequences of impaired forest ecosystems
always depend on the scale of the measures has become more marked, especially in the criticism of
the prevailing silviculture. Ecological processes are seldom restricted to administrative and
ownership boundaries. The significance of a broader spatial scale is important to management of the
environment. Particularly the management of biodiversity on too small a scale can work against its
purpose. Usually all kinds of diversity should be assessed on a broad geographical scale.  However,
the realisation of management in compliance with a broader scale often requires difficult-to-
accomplish co-ordination over administrative and ownership boundaries (Gottfried et al. 1996).
Well-functioning ecosystems are in themselves valuable resources and on a large scale they are
irreplaceable (Toman & Ashton 1996). Furthermore, the ecological processes which operate on the
landscape scale give rise to fresh doubts about the ability of the market to allocate enough land
among the various uses (Gottfried et al. 1996).

Decisions made by people always cause such changes to the ecosystems as have effect over time
and place, and the ultimate result is a new landscape configuration (Bockstael et al. 1996). The
important thing is to note the dependence of ecosystem conditions on the various scales. The
conditions promoting the existence of the benefit streams of the special site depend on the
conditions prevailing at the other sites and on the matrix formed of the entire set of interactive
conditions defining the ecosystem's health at the landscape level and regional level (Toman &
Ashton 1996). Habitats consist of patches contained by the matrix. Population dynamics between the
patches depends on a number of things, including patch size and quality and on gene exchange
between patches, i.e. the configuration of the patches. Consequently, no one and the same system or
set of silvicultural regulations can work even in all sites, even of the same type, over an entire vast
area due to the great variation in both ecological limitations as well as different socio-economic
values.

There is a gradual shift taking place in the management of natural resources away from the
simplified resource-specific approach towards a more integrated, holistic approach, whose objective
is to preserve entire lasting systems (Knight & Bates 1995).  The shift towards holism is probably
the most significant trend in current management of the environmental (Yaffe 1999). In other words,
management focusing on a single species, i.e. an individual biological resource, may even bee
deemed impossible because ultimately species exist only as part of their ecosystem.
The issues of scale became important to ecologists once they became interested in landscape
ecology, which became highly popular in North America in the 1980s and which studies the
relationship between ecological processes and spatial structures (Naveh and Lieberman 1994). The
so-called ‘ecosystem management’ approach (Boyce and Haney 1997) or more clearly said the
‘ecosystem approach’ (Gibson et al. 2000) has developed gradually from landscape ecology. In
extreme cases one can speak of even the ecoregional approach in which the ecosystem is no longer a
mere abstract concept, but instead a clearly definable place, an actual geographic unit (Yaffee 1999).

Indeed, we must begin to examine ecosystems from the hierarchical point of view paying particular
attention to scale and scope. Secondly, we must study the spatial, temporal, thermodynamic and
information aspects (dynamics) of these systems. This we must do within such a behavioural context
as is both emergent and catastrophic. In other words, we must note that ecosystems are dynamic, not
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deterministic, that they always involve unpredictability. It is only by observing that the essence of
ecosystems is self-organisation and that our duty is to maintain these processes of self-organisation
that we can guarantee a sustainable niche in the biosphere also for our own species. A damaged
ecosystem, when left on its own, has the capacity to renew itself if it has access to the information
necessary for recovery, this being biodiversity, and if the context for the used information, this being
the biophysical environment, has not been changed (Schneider & Kay 1994).

Ecosystem management always concentrates on dynamic processes crossing boundaries.  However,
the corresponding need to work across boundaries, which is associated with this state of affairs,
easily runs up against prevailing concepts of property. Then the problem is especially that of how
ecological objectives can be made to correspond to actual ecosystem management. Increasing
interdependence among landowners and the regulation of private property following from it has
actually, in recent times, increased people's interest in policies offering landowners positive
incentives to co-operate in the management of ecosystems (Gottfried et al.  1996, Swallow 1996).
For example, by applying the idea of property being distributable bundle of rights, the state can
defend the taking into use of such conservation easements as distribute ownership among several
parties and thereby promote the possibility to begin to work on the entire landscape scale at the same
time (Hurley et al.  2002). Then new forms of the collective management or some kind of coalitions
need to be sough out enabling the parties concerned to benefit at least in the very long term. The
collective control is far from easy; instead, it is often highly unpleasant, but it is the price to be paid
for the impairment of natural resources. In the words of McKean (1996, 232), it is the price we pay
for living on a small planet. Now is especially the time to begin to encourage landowners to
voluntary co-operation by increasing the sense of responsibility divided among them (Kline, Alig &
Johnson 2000).

6.3 Stability

The position of ecological resilience among the sustainability of economic activities has in recent
years been a central theme especially in research in ecological economics. Resilience is an
ecological concept indicative of the capacity of the environment to fix itself on confronting
depletion of natural resources, pollution and other disturbances. Resilience has two principal
definitions in the literature: that of Holling (1973) and that of Pimm (1984) (Common & Perrings
1992).

The resilience and stability of ecosystems are connected to one another. Conservation policy should
add to the stability of ecosystems. In other words, conservation policy should not focus on the loss
of genetic information but instead on loss of ecosystem resilience (Batabyal 1999). The concepts
and tools developed by ecologists for dealing with multi-equilibrium ecosystems' development
provide opportunities for fundamentally changing the way that we approach the economics of
change (Perrings 1998).

Recent ecological research has turned attention away from of the properties of specific organisms
(compositionalism) to the functionality of combinations of the organisms in ecosystems
(functionalism). It has been proposed that the real significance of the biodiversity loss appears to be
in the loss of resilience of ecosystems.  Even though individual organisms have properties, which
make them directly valuable when satisfying the production and consumption needs of mankind,
combinations of organisms and their position in ecosystem functions from which people derive
services makes them, nonetheless, indirectly valuable.

Ecosystems become threatened due to various shocks and stresses, e.g. climate change. It has been
widely thought that systems which are more diverse are better able to resist such shocks whereas
those with less diversity are more liable to collapse and not to recover. The diversity-and-resilience
connection brings up the idea of the insurance value of diversity.
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6.4 Metaphor of the commodity too simple

The metaphor of the commodity is often far too simple. Even though the widening of the markets
nowadays is huge, there still prevail two forces restricting it (Vatn 2000); the first of these is
connected to ethics and culture and the other to the impossibility of the physical commodity form.

Thus, there are not only ethical market (or commodification) limitations, but ones which are built
into the properties of the goods and services. It may be technically impossible or at least equally
expensive to transform some matters into the form of a physical commodity. It may be even be
impossible to separate a matter appearing in the form of a function or process into the commodity
form.

6.5 Changing paradigms in ecology

One current topic of discussion is classical vs. new paradigm of ecology. The classical paradigm is
referred to as the “equilibrium paradigm ” in the literature. It underscores the steady equilibrium
point of an ecological system with the attention focusing on the end states of ecological processes
and interactions. Another feature typical of the classical paradigm was the idea of ecological
systems being closed.

However, the classical paradigm has run into numerous empirical problems. It was observed that the
dynamics of natural communities comprised many permanent states and hence the local climax state
often remains undiscovered. Similarly, there are plenty of such paths of changes in the vegetation
that the climax state no longer steers changes in the system. In natural systems, however, it has been
observed that there are many states and that there also appears to be many ways to reach those
states. Concurrently with these observations, the significance of different disturbances to natural
systems was also noted. Thus, natural systems are contingent. Indeed, ecological thinking is shifting
away from the reductionist approach towards the contextual, non-equilibrium perspective.

6.6 People notice ecosystems as places

Because humans are a part of ecosystems, the human dimensions of the ecosystem must be
integrated into the practices of management of the environment. Management of ecosystems is one
answer to the limitations of the so-called modern ecological science, which seeks rational, perfect,
but often placeless understanding of the world, abstracted and dislocated from specific contexts.
Management of ecosystems has begun to be considered increasingly as being a spatial and historical
matter (Galliano & Loeffler 1999).  Indeed, the philosophy of ecosystem management is deemed to
include increasingly often the idea that humans see ecosystems as places. Simply put, a place is such
a geographical area which has significance for humans.

6.7 Ecosystem services

One of the biggest obstacles to the protection of natural ecosystems, their wise use and good
management, is that we human beings do not notice or otherwise underestimate the functions and
services of these systems (Farnworth et al. 1981). Consequently, it should be possible to help all
local communities to understand and to evaluate their basic dependence on ecosystem services better
than has been possible to far. Nowadays nearly all people underestimate the opportunity costs
involved in conversion because we underestimate the services offered by ecosystems (Barrett &
Lybbert 2000). But the recent years have seen the publication of a fair amount of literature
examining ecosystem services and their value to society (Bingham et al. 1995, Bockstael et al. 1995,
Costanza et al. 1997, Daily 1997, Pimentel et al. 1997, Simpson 1997, Pimentel 1998). But our
knowledge concerning ecosystems is still far from complete. Therefore, there is no way we can be



16

aware of all the goods and services that ecosystems offer, or can potentially offer. Furthermore, we
do not know which ecosystem services will prove to be important in the future. However, at the
same time that ecological science develops, the knowledge of mankind about the interaction
between ecosystem processes and structures gradually increases. This in turn has led to citizens now
gradually showing increasing concern about the consequences of human actions on ecosystems.

Daily (1997) lists ecosystem services as follows:

* Purification of air and water
* Regulation of run-off and drought
* Waste Assimilation and detoxification
* Soil formation and maintenance of arable land
* Control of pests and diseases of crop plants and other plants
* Plant pollination promotion of growth of crop plants
* Seed dispersal and nutrient translocation
* Maintenance of biodiversity for agriculture, pharmaceutical industry and other industrial
production
* Protection from harmful UV radiation
* Climate stabilisation
* Keeping extremes of temperature and the forces of wind and waves reasonable
* Supporting of diverse human cultures
* Offering of aesthetic beauty and mental stimuli

Ecosystem services constitute inputs of sustainable agriculture, for example, in the sense that it
would be difficult to maintain agricultural production without them. These inputs can be given a
value by estimating the costs and expenses which agricultural producers avoid thanks to the
availability of these inputs. Usually two quite important issues are connected to ecosystem services:
1) Is it possible to find and to develop technological substitutes for these services and 2) How does
diminishing of biodiversity affect ecosystem services (Mooney and Ehrlich 1997). In most cases, it
is not possible to produce ecosystem services with any known human technology.

7 Conclusions

What we can say concerning property rights when we know the necessity of maintaining the
functions and processes of ecosystems? The principal challenge is to design such institutions and
property-rights regimes as are compatible with the functions of the ecosystem and with the goods
and services produced by them. Some most sophisticated property-rights institutions have been
found in areas in which these systems have developed over long periods of time, i.e. often over
centuries (Costanza & Folke 1996).

Indeed, we now have to bear in mind that we live in an ecosystemic context in which the concept of
the private property right can ultimately be applied only with certain constraints. Thus, Aguilera-
Klink (1994), among others, has stated that the concept of common property is much more than
what merely applying it in the natural resources management tells us. It is the foundation for all
management of ecosystems. Indeed, one can say that common property has a promising future as an
institution, i.e. it is not a tragedy (Aguilera-Klink 1994).

The use of the ecosystem concept requires a new way of organising the relationship that we
human beings have with the natural world. Therefore, the ecosystem approach in public
policy formulation requires a fundamental change in the rights of individuals and enterprises
to own and to use land (Geisler & Bedford 1998). The management of ecosystems produces
many benefits to society and ultimately, in the contextual reality, always especially also to the
individual landowners themselves. In the long run, every landowner is dependent on the state
of the areas surrounding their own lands. After all, these surrounding areas form the context
of the landowner's own actions and therefore landowners will, sooner or later, notice that they
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are dependent on the nutrient, energy, and information fluxes offered by the surrounding
areas. The management of ecosystems includes protection of watersheds and of the soil,
maintaining functioning fauna and flora populations, and the general improvement of
environmental conditions of the surrounding areas and sometimes even their restoration. All
these matters require new thinking joined to how human societies organise their ownership
relationships with the biosphere.


