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Abstract

The Lisbon principles for sustainable governance of the oceans enunciate some general guidelines for development
and implementation of policies to protect ocean resources and ecosystems. By examining issues of diversity in
institutional management of uncertainty and coordination of diverse actors, this paper begins to develop a social map
of systematic differences in the ways institutions may interpret the principles at various scales of governance from
local to global. The paper concludes that institutional diversity in a framework of civil society will prove as important
as biodiversity for the sustainability of the oceans. © 1999 Elsevier Science B.V. All rights reserved.
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1. Introduction

Threats to the sustainability of oceans and
coastal zones are many and varied. They include
over fishing, ocean disposal and spills of oil and
chemicals, destruction of coastal ecosystems (such
as estuarial wetlands and mangrove swamps),
land-based contamination (for example, pesticide
runoff) and earth systems changes (such as strato-
spheric ozone depletion and climate change). So-
cietal responses to these challenges often include
technological innovations (such as turtle excluder
devices for shrimpers or double-hulled tankers)

but they are invariably institutional in that they
require families, firms, communities, crafts, pro-
fessions, regulators and governments to modify
their behavior and collective choices.1

In almost every case institutional arrangements
must overcome two major challenges. The first of
these is the challenge of acting under uncertainty.
Are changes due to natural fluctuations (for ex-

1 While international relations theory defines institutions
narrowly as formal organizations designed to secure rational
cooperation (Haas et al., 1995), I employ the term in the broad
sense of cooperative and conflictual patterns of behavior em-
bodying cognitive and normative structures that, among other
things: confer identity; define obligations and expectations;
determine what is appropriate, legitimate, and proper; and
stabilize perceptions, interpretations, and values (O’Riordan et
al., 1998).
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ample, in fish stocks) or anthropogenic distur-
bances? Even when there is ample evidence that
human activity of some sort or another is result-
ing in detriment to maritime resources, it is often
unclear what actions should be taken and what
unforeseen negative impacts remediation may
have on other parts of the earth system, including
human populations. The second challenge is that
of coordination across jurisdictions. This includes
both the challenges of cooperation among the
governments of nation states for protection of
international waters, and regional coordination of
policies designed to protect neighboring territorial
waters and economic exclusion zones. However,
this challenge is not limited to issues of intergov-
ernmental coordination. Internal coordination in
implementation of international agreements is of-
ten equally problematic (Rayner, 1993; Victor et
al., 1998; Weiss and Jacobson, 1998).

Governance of the oceans and coastal zones is
not just an issue of domestication of the high seas
by the state. It is also an issue of the governance
of that 50–70% of the world’s 5.6 billion people
who live in coastal zones and depend upon their
proximity for a variety of direct and indirect
services (Nicholls and Leatherman, 1995). Gover-
nance is not the exclusive preserve of govern-
ments. Top down implementation of government
policies is not the only way in which political
action can be coordinated among citizens, even
among those of different countries. The process of
achieving policy coordination across local or na-
tional boundaries does not necessarily require the
active engagement of the nation state. For exam-
ple, scholars have described a polycentric decision
process by which like minded groups coordinate
policies directly across national boundaries (Ger-
lach and Rayner, 1988; Rayner, 1991). In this
process (Fig. 1) national identity provides only
one dimension of affiliation for decision makers
who also play particular roles in various, often
competing, interest groups.

In our contemporary world of high speed com-
munications, these groups are able to communi-
cate rapidly and effectively with comparable
actors in other countries. In this way, communica-
tion across national cultures by common institu-
tional cultures can lay the groundwork for

internationally shared understandings of issues.
Some commentators (e.g. Lipschutz, 1996) have
identified these kinds of developments as the
emergence of an transnational or global civil soci-
ety, about which we will have more to say below.

These innovations in the non-governmental
arena (Princen and Finger, 1994), both domestic
and transnational, may hold important lessons for
the stewardship of maritime resources. No fewer
than 17 of the world’s 20 largest cities are located
in coastal zones. The major deltaic floodplains of
the Indo-Gangetic, Nile, Mississippi, Mekong,
Amazon and other rivers support large rural pop-
ulations. All of these people rely on their proxim-
ity to the oceans indirectly and directly for the
maintenance of their ways of life. Indirectly, prox-
imity to the ocean provides benefits such as the
moderation of harsh climates and the agricultural
fertility of deltaic regions. Oceans directly provide
fisheries, transportation, and recreation (including
tourism), as well as sinks for agricultural, domes-
tic, and industrial waste. Coastal zones contain
extensive areas of specialized ecosystems that are
the sources of a significant proportion of global
food production. Human activities include not
only agriculture and fisheries, but forestry,
tourism, recreation, and transportation. However

Fig. 1. Polycentric regime model of international decisionmak-
ing (source: Rayner, 1991).
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far the writ of the state extends beyond the shore-
line and whatever arrangements are instituted for
internalization of environmental costs in formal
markets, ultimately the fate of the coasts and the
oceans depends on the behavior of those who live
around them and depend upon them.

The Lisbon principles (Costanza et al., 1998,
and this volume) attempt to enunciate some gen-
eral guidelines for the formulation and implemen-
tation of policies designed to ensure the
sustainability of ocean and coastal resources at
every level of governance from intergovernmental
treaties for stewardship of the open seas to local
traditions for the regulation of estuarial waters
and coastal wetlands. The Lisbon principles were
designed to be sufficiently general that policy
makers could apply them in a wide variety of
settings. However, their generality also leaves
questions about what they really mean and how
they could be translated into action. For example,
the responsibility principle requires that access to
environmental resources carries responsibilities to
use them in ecologically sustainable, economically
efficient and sustainably fair manner. But it does
not provide the policy maker with guidance about
how to determine sustainability, efficiency, and
fairness. While economists may claim to have
established a reasonably unambiguous and widely
accepted criterion of efficiency, there is no broad
societal consensus idea of fairness; Pareto opti-
mality notwithstanding (Rose, 1990; Rayner,
1995). Furthermore, the responsibility principle
states that individual and corporate responsibili-
ties and incentives should be aligned with broad
social and ecological goals, but provides little
guidance for the selection of policy instruments
that could bring about such alignment. The selec-
tion of policy instruments by policy makers is
usually justified in public debate by appeals to
effectiveness and efficiency. But I have argued
elsewhere that different kinds of institutions tend
to favor particular policy instruments based on
their compatibility with the operating style of the
institution and, in particular, how much discre-
tion is permitted and who gets to exercise it
(Rayner, 1991). Furthermore, economists may
fairly assert the superiority of economic instru-
ments that modify prices and property rights

where markets operate freely and effectively, but
the same instruments have been known to pro-
duce spectacularly perverse effects when applied
outside of those conditions (Rayner and Richards,
1994).

Of course, principles, by definition, cannot
provide detailed solutions to specific problems.
But having said that, we may need an intermedi-
ate layer of analysis between specific cases and
principles, to provide some systematic conceptual
mapping of options and interpretations for their
implementation. Lee (1993) describes adaptive
management and stakeholder participation re-
spectively as the ‘‘compass’’ and ‘‘gyroscope’’ for
navigating society on a course of sustainable de-
velopment. (Both stakeholder participation and
adaptive management are specifically embodied in
the Lisbon declaration as principles 4 and 6.)
However, navigation is also enhanced by maps. In
focusing on the twin challenges of uncertainty and
coordination, I shall suggest the general outlines
of a map of institutional arrangements and corre-
sponding social values that may influence the
translation of the Lisbon principles into policies.
For this purpose I divide the Lisbon principles
into two categories; those that I take to be pri-
marily concerned with managing uncertainty (the
principles of precaution and adaptive manage-
ment) and those that seek to enhance coordina-
tion (responsibility, full cost allocation, scale
matching, and participation principles).

2. Managing uncertainty

The problem of uncertainty is well known in
the fisheries management literature (for example,
Hilborn, 1987). However, much fisheries manage-
ment, particularly setting of total allowable catch,
is conducted as if information were reliable. The
scope and size of such uncertainties are actually
rather staggering. For example, the Pacific Hal-
ibut fishery is arguably the best understood and
most tightly managed marine fish stock in the
world. The fishery has 70 years of data concerning
catch-at-age and abundance as well as a full-time
staff of 25 scientists devoted to monitoring and
management. However, in 1997 this staff revised
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the stock biomass estimates upwards by 300%.
Little wonder that it has been said that ‘‘Counting
fish is just like counting trees, except that they are
invisible and they move!’’

Uncertainty is not just a problem for fisheries,
however. There is increasing concern about the
potential hazards to biodiversity posed by almost
incomprehensibly small concentrations of syn-
thetic endocrine disrupting chemicals transported
in marine ecosystems. The source for many of
these chemicals is everyday plastics, use of which
is integral to the global technical and economic
system. Traces of these chemicals have been found
in the tissues of north Atlantic seabirds or Green-
land polar bears high above the Arctic circle
(Colborn et al., 1996) where they have been trans-
ported through ocean ecosystems. There is some
evidence that exposures measured in parts per
trillion during critical early stages of foetal devel-
opment may result in malformation of its sexual
organs and infertility in both humans and ani-
mals. However, there are many uncertainties asso-
ciated with the toxicology, even more with the
epidemiology of synthetic endocrine disruptors.
Worse still, no-one seems to have a practical
policy strategy for managing such uncertainty be-
sides calling for more scientific research to reduce
it (Fowle, 1998).

These examples and others provided by the
various contributions to this special issue of Eco-
logical Economics, illustrate that debates about
ocean and coastal zone resource management are
frequently what Weinberg (1972) called transcien-
tific debates in which questions are framed by
science, but cannot be answered by science alone.
Essentially, while science puzzles over issues such
as the contribution of over fishing or pollution to
declines in fish stocks or life cycles of marine birds
and mammals, it cannot resolve the essential hu-
man problems of sustainability, such as how those
stocks should be allocated and what institutional
arrangements best ensure that ecologically sus-
tainable allocations are implemented efficiently
and fairly.

Our first conceptual map, Fig. 2, graphically
illustrates the transcientific character of many
ocean and coastal zone management decisions,
whether they are made at local, national, or

Fig. 2. Framing uncertainty and values (source: adapted from
Funtowicz and Ravetz 1985).

transnational levels, or even at all three simulta-
neously. Such decisions would be situated high on
the orthogonal dimensions of scientific uncer-
tainty and societal decision stakes (Funtowicz and
Ravetz, 1985). Uncertainty here includes the ele-
ments of inexactness, uncertainty, and ignorance
surrounding the precision of estimates and mea-
surements, adequacy of methods, and appropri-
ateness of concepts involved in technical studies.
Decision stakes contains not merely the technical
assessments of benefits and costs but judgements
about what is fair and even the societal determi-
nation of what is valued. Where both uncertain-
ties and stakes are low, decision making is
characterized by routine procedures and applica-
tion of formal decision rules to well-known data.
Where either uncertainties or stakes rise, decision
making relies much more heavily on the interpre-
tive and anticipatory craft skills of scientific and
political practitioners (how good they are at mak-
ing informed guesses.) Where either uncertainties
or stakes are high, decision making is almost
entirely dominated by the competing world views
of the people involved and is likely to be con-
ducted in an adversarial mode within families,
communities, nations, or international arenas.

As is clear from Fig. 2, reduction of scientific
uncertainty alone does not reframe an issue of
world views as one susceptible to decision making
by craft skills or the application of routines unless
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attention is also paid simultaneously to reducing
the decision stakes. In other words, notwithstand-
ing the claims of Haas (1990) and others about
the efficacy of a shared scientific consensus or
epistemic community in formulating the Mediter-
ranean Action Plan, the accumulation or sharing
of better scientific information about marine
ecosystem behavior cannot be expected to resolve
ethical and political disputes over issues such as
ocean pollution and allocation of fishing rights.
While technical estimates of fish stocks and envi-
ronmental impact assessments attempt to improve
our understanding of the decision stakes, they do
not adequately describe what people value nor do
they address the issues of efficiency and fairness in
the distribution of impacts. While scientific insti-
tutions such as the US National Academy and the
UK Royal Society have for many years asserted
that risk evaluation should be a separate phase of
risk analysis following quantitative risk assess-
ment (e.g. NRC, 1983), this position has been
subjected to persistent criticism (e.g. Douglas and
Wildavsky, 1982; Rayner, 1984; Schwarz and
Thompson, 1990). It is increasingly recognized
that the separation of facts and values is indefen-
sible in the real world (e.g. Royal Society Study
Group, 1992; NRC, 1996). Only by simulta-
neously reducing the decision stakes can tough
issues of risk be made more tractable. Because
decision stakes represent the potential losses and
gains of what people value, and because human
values diverge in important ways, an inquiry to
establish the global landscape of human prefer-
ences and values is a prerequisite to a sustainable
policy strategy to implement the Lisbon principles
for coastal zone management and ocean gover-
nance. This paper focuses on values as emergent
properties of institutions, rather than as individ-
ual characteristics.

It is also apparent from the map of uncertainty
and decision stakes that parties favoring the
status quo (whatever that is) will benefit from
defining any problem of resource management in
terms that would place it close to the origin of
Fig. 2, where it can be dealt with by established
institutions within the framework of familiar deci-
sion making routines and rules. On the other
hand, parties favoring change will tend to identify

specific resource management issues as symptoms
of a larger problem of social and technological
development reflecting rival notions of the good
life, especially related to what is right and what is
natural. Again, the traditionally separate domains
of values and facts — fairness and naturalness —
are closely intertwined. Philosophers and anthro-
pologists have observed that people’s ideas about
nature invariably appear to buttress their moral
or political choices (Russell, 1947; Douglas, 1966,
1973).

There are many ways to represent the diverse
views of nature encountered by social scientists.
For instance, Cotgrove (1982) distinguishes cor-
nucopian and catastrophist views. The view of
nature as cornucopian, is of a flexible resource
providing endless inputs for human ingenuity to
create an ever increasing diversity of opportunities
for growth creativity and consumption. Thomp-
son (1987) suggests that this view of nature can be
represented by the icon of a ball in a cup (Fig. 3).

Fig. 3. Views of nature and implied ethical responsibilities
(source: based on Thompson, 1987).
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If the ball is perturbed, it tends to return to its
original position. Hence, the cornucopian view is
decidedly at odds with the standard interpretation
of the precautionary principle as embodied in the
Lisbon declaration. Rather, the ethical imperative
associated with cornucopianism is unapologeti-
cally anthropocentric. Given the premise that na-
ture is generous and forgiving, the ethical
imperative is to use nature’s bounty to promote
economic growth. Policies that are conceived as
constraining growth are considered inequitable
because they may deny the benefits of technologi-
cal and economic development to those popula-
tions which are seen as underdeveloped
(Thompson and Rayner, 1998). For this reason,
the cornucopian view of nature is often expressed
when institutions operate in a competitive mode,
such as firms and corporations, that operate en-
trepreneurially in competitive markets.2

With respect to ocean governance, the cornu-
copian view of nature is often expressed in policy
debates by industrial scale commercial fishing in-
terests and promoters of shoreline urban develop-
ment. An extreme cornucopian application of the
precautionary principle would focus on potential
losses to human populations. From this stand-
point, it might be a rational precaution for fisher-
men to rapidly fish out declining stocks as prices
rise and invest the proceeds in non-fisheries based
alternative sources of income. Such an outcome
would clearly not conform to the spirit of the
Lisbon principles, but the values that would lead
to such an outcome are part and parcel of the
world in which the principles would be applied.

Another of the Lisbon principles is that of
adaptive management. Cornucopian institutions
are likely to embrace the term, but probably not
as envisaged by Lee (1993) or the authors of the
Lisbon principles. When institutions are operating
competitively, their emphasis is mostly on the

short run and adaptation tends to be predomi-
nantly reactive to immediate changes in condi-
tions rather than a process of social learning.

At the other extreme, Cotgrove (1982) describes
catastrophic conceptualizations of nature. The ap-
propriate icon here is a ball balanced precariously
on an upturned cup, where any perturbation
would result in an irretrievable loss of system
stability (Fig. 3). In contrast to the cornucopian
vision of infinite growth, the concept of carrying
capacity, which presents the earth as a fixed pie,
explicitly links the concept of fragility to the issue
of fair shares. Hence the catastrophic view of
nature is frequently expressed among egalitarian
institutions such as environmental NGOs. This
linkage was nicely exemplified by the NGO
spokesperson at the First Conference of the
Parties to the Framework Convention on Climate
Change:

‘‘Who cares about coral reefs?’’ I often heard
in the corridors of the UN buildings in Geneva
and New York, when the red wine seeps into
the head, reality sets in, and diplomacy is in full
play. I care. I listen to the cries of millions of
polyps that make up the corals. Why, because
there is more at stake for all of us than just the
deaths of polyps and corals. What is causing
the polyps to die lies at the core of the way we
humans live, especially in OECD countries.
Dead corals are the victims of the injustices we
continue to ignore, of greed, of selfishness and
of the abdication of moral and ethical responsi-
bility. It is an act of genocide against the corals
and so against species who depend on them,
including, ultimately, humans. The coral
polyp’s own world mirrors the human experi-
ence—the cries for freedom from foreign debt,
poverty, starvation, the cries to change
lifestyles, not the climate, the cries to stop
burning fossil fuels. To ignore the death of
coral reefs is, I believe, to ignore the cries of
many of the world’s people of today, at the
peril of our future generations and our planet
(Lefale, 1995).

2 Of course, firms are not consistently competitive. For
example, they sometimes act collaboratively as cartels. Fur-
thermore, the internal organization of corporations often con-
sists of hierarchies and feifdoms. The empirical application of
this kind of institutional analysis requires careful specification
of the kind and level of activity as well as of the actor being
described.
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The strong sense of interdependence that exists
when institutions operate on egalitarian principles
supports the extension of rights and ethical re-
sponsibilities to nature itself, hence it is among
egalitarian institutions that we encounter strong
support for the notion of animal rights (Nash,
1989), plants and geological formations (Stone,
1972), and now marine ecosystems as exemplified
above.3

In catastrophist discourse, the precautionary
principle is expressed as ‘‘If in doubt, don’t’’. A
moderate catastrophist position would be to man-
age uncertainty by consistently selecting the low-
est estimates of fish stocks for setting catch limits.
Unfortunately, while it would probably affect the
human populations dependent on the fishery for
their livelihood, this approach may have little
effect in preserving populations where natural
fluctuations or non-fishing impacts (such as pollu-
tion or loss of spawning grounds) are the cause.
In the case of issues such as endocrine disruptors
in the oceanic environment the catastrophist inter-
pretation of the precautionary principle gives little
practical guidance for governments or individuals
while science attempts to clarify the situation.
Synthetic endocrine disruptors are not a single
class of chemicals that can be readily substituted
for in industrial processes. They are not easily
controlled or banned like CFCs that were pro-
duced by a handful of firms. The sources of
endocrine disrupting chemicals are so ubiquitous
in modern industrial society that banning or sus-
pending their use pending scientific progress is not
likely to be a realistic option without much
stronger evidence.

The catastrophist interpretation of adaptive
management is also likely to be reactive. But in
contrast with the pragmatic course corrections of
the cornucopians, catastrophist reactions will seek
to eliminate recurrence of the threat, resulting in
bans and proscriptions. Also, in contrast with the
weak institutional memory of cornucopianism,

disasters or close calls will be indelibly etched in
the catastrophist collective memory as warnings
against future abuses of nature.

Between the cornucopian and catastrophist
views lies a third approach; a view of nature as
stable within certain limits that may be hard to
define in advance. This world view tends to be
supportive of innovation in the shorter term but
also wonders about the long-term sustainability of
the system under pressure. The appropriate icon
here is of a ball rested in the depression of a
saucer (Fig. 3). Some perturbation is possible, but
not too much. The challenge to the scientist and
the decision maker operating in this institutional
environment is judging how much the system will
bear. At first sight this judgement may appear to
be a rational compromise or golden mean be-
tween the extremes of cornucopianism and
catastrophism (perhaps even a model of adaptive
management as described in the Lisbon princi-
ples), but in fact it often turns out to be a third
viewpoint with its own institutional constituency.
This is the hierarchical technocratic constituency
of rational management (Saul, 1992). Precaution
in this kind of institutional setting focuses on
having sufficient knowledge upon which to act
with the least risk of diminishing the overall level
of welfare. In other words, hierarchical institu-
tions in which the view of nature as stable within
limits may be preoccupied with issues of how safe
is safe enough and how would we know? With
respect to oceans governance, this characteriza-
tion would seem to apply to a multitude of gov-
ernmental and intergovernmental agencies and
advisory panels dealing with fisheries management
or pollution. Such institutions are often slow to
respond to crises.

In sum, three distinctive views of nature—
catastrophist, cornucopian, and rationalist—can
be traced back to specific institutional characteris-
tics predominating among different stakeholders
in oceans governance. Associated with a specific
organizational strategy, each view of nature sug-
gests a different interpretation of precaution and
adaptive management. Each of these perspectives
seems capable of making a positive contribution
to sustainable governance of the oceans by stress-
ing different priorities for attention; human devel-

3 Again, this is not to say that environmental organizations
invariably operate in egalitarian mode. They may adapt orga-
nizational strategies to circumstances in the same way as firms.
Also, like firms, their internal organization may be different
from their public strategy.
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opment, environmental protection, and develop-
ment of technical information. Each also has its
Achilles heel that would leave society and the
environment vulnerable to surprise. None of these
interpretations on its own seems capable of rising
to the tasks envisaged by the Lisbon principles
which stress pluralism (the participation princi-
ple), multiple viewpoints (the participation and
scale matching principles) and integration of di-
verse information (the adaptive management prin-
ciple). It seems to me that sustainability, as
represented by precaution and adaptive manage-
ment for dealing with uncertainty, is actually de-
pendent on coordination (including constructive
conflict) among the different viewpoints and insti-
tutional arrangements that support them.

3. Achieving coordination and constructive conflict

The conceptual mapping of multiple types of
uncertainty and the social processes by which they
are defined encourages us to elaborate the map-
ping of stakeholders in governance of the oceans
and coastal zones. We have already noted that the
responsibility principle requires that ocean re-
sources should be used in ‘‘an ecologically sus-
tainable, economically efficient, and socially fair
manner’’. Our discussion of uncertainty suggests
that there is no single unified principle of ecologi-
cal sustainability but that it will have to be the
outcome of negotiation among diverse viewpoints.
While economic efficiency is universally defined, it
is not universally valued, as we discover when we
investigate what different types of institutions see
as fair. The issue of fairness is also raised by the
full cost allocation principle, interpretation of
which is likely to vary according to prevailing
notions of what constitutes distributive justice.

The demand for fairness only arises because of
the existence of community. It is very hard to
imagine what fairness would mean if people did
not live together in families, communities, firms,
and nations that persist over time. In other words,
fairness is integral to the establishment and
maintenance of institutions at every level of soci-
ety from micro to macro and from local to global
(Rayner, 1995). For example, most of the provi-

sions of the Law of the Sea are implicitly rules
about the fair allocation of ocean resources. The
demand for fairness is even made explicit in the
obligation of states under the treaty to promote
the development and transfer of marine technol-
ogy ‘‘on fair and reasonable terms and condi-
tions’’, with proper regard for all legitimate
interests (Rahman and Huq, 1998:190). In gen-
eral, judgments about what is fair are applied to
the way in which decisions are made and to the
outcome of those decisions. To be sustainable,
governance must be seen to be fair. In this section
I shall confine myself entirely to the issue of
preferences for outcomes that may shape the in-
terpretation and implementation of the responsi-
bility and cost allocation principles.

Three approaches that can be applied to resolve
practical problems of making fair allocations of
resources emerge from the work of mathematician
Young (1993). These are proportionality, priority,
and parity. However, I shall use these terms
slightly differently from Young’s usage to exam-
ine alternative principles for resource allocation.

Young uses proportionality to describe the
Aristotelian principle of allocating benefits ac-
cording to contribution. He distinguishes this
from priority which is allocation based on the
strongest claim, for example, need in the case of
subsistence fisherman or seniority in avoiding job
layoffs as fisheries decline. However, contribution,
seniority, and need are all bases for claims that
are intended to be settled by administrative allo-
cations made by an adjudicating authority. I shall,
therefore, use proportionality to indicate a dis-
tributive outcome where benefits are allocated in
accordance with an administrative determination
of rank, contribution, or need. For example, the
allocation of the kill in hunting groups (including
indigenous whaling) usually follows a hybrid of
all three criteria, specific parts of the prey being
allocated to specific relatives or tribal elders, other
cuts go to hunters according to specific roles they
played in the hunt, and others to those who may
have a specific need (Coon, 1987; Cantor et al.,
1992). According to this definition, the principle
of proportionality is clearly compatible with hi-
erarchical institutions.
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This usage frees the term ‘priority’ to be applied
to distributional outcomes that are achieved
through successful competition, in other words,
first-in-time; first-in-right. This principle is well
established in frontier conditions and today re-
mains the basis of water law in the western United
States. It is also a principle enshrined in the
patent system, first introduced in England in 1623
(Headrick, 1990). Patents are the origin of intel-
lectual property rights designed to concentrate the
benefits of innovation on the inventor so as to
stimulate and reward intellectual competition.
The overall societal benefits of that increased
competition are supposed to include greater vol-
ume and velocity of technological innovation and
incentives for wider dissemination of innovation
through benefits of scale in production. Defined
thus, the priority principle is clearly compatible
with competitive institutional strategies. Priority
is often invoked to justify grandfathering or ex-
emption of existing polluters or resource extrac-
tors from new environmental restrictions. In the
case of oceans and coastal zones, priority may be
used as an argument to exempt present polluters
from restrictions on discharging pollutants into
estuaries and oceans as well as to protect fishing
industries from constraints on catches.

The third principle of distribution is parity.
This can be understood as the principle of equal
shares to all claimants. This is relatively simple to
apply on an individualistic basis to divisible
goods. However, with goods that are harder to
divide parity leads towards the creation and
maintenance of common property systems.
Hence, parity is most compatible with egalitarian
institutional strategies.

By combining the three basic patterns of insti-
tutional strategies for distributive justice with the
map of views of nature and sustainability we may
have the beginnings of a tool for unraveling,
understanding, and negotiating issues of gover-
nance of marine ecosystems in accordance with
the Lisbon principles. This may be particularly
useful when the three principles are combined in
various ways, usually to cement institutional al-
liances. For instance, the notions of parity and
proportionality are combined in the argument
that Asian countries should have rights to extract

a larger proportion of the world’s fisheries be-
cause their populations have a higher dependency
on fish for protein. This reconciles the idea of
equal rights of individuals to protein with a needs
based allocation of fishing rights proportional to
the dependent population, thus establishing the
basis for an alliance of hierarchical and egalitar-
ian institutions against excessive extraction of
ocean resources by western competitive industries.

Another aspect of the fairness issue in coordi-
nation of ocean governance is raised by the re-
sponsibility principle, which states that use of the
oceans carries with it responsibilities and that
responsibilities and incentives should be aligned
with each other and with broad social and ecolog-
ical goals. But responsibility can only apply where
there is also consent. Furthermore, the history of
the 20th century suggests that, in the long haul,
consent is a condition of sustainable governance.
That said, there are many approaches to the issue
of consent. One that has been used quite effec-
tively in the analysis of environmental governance
is that which focuses on preferred procedures for
obtaining consent to risk (MacLean, 1980;
Rayner and Cantor, 1987).

With respect to consent, decision makers in a
competitive market context tend to favor a re-
vealed preference (Thaler and Rosen, 1975)—
sometimes called implicit consent (MacLean,
1980). For example, if cost differential between
three levels of environmental protection reflects
only the degree of safety offered by each one, and
I select the mid-priced option, I am deemed to
consent to the additional risk that results from my
not purchasing the costliest option. At the same
time I am revealing that I do not consent to the
increased risk that I would incur by purchasing
the cheapest. This principle allows market forces
to determine planning priorities and the degree of
risk to marine ecosystems which people are pre-
pared to accept. The rationale is that people’s
preferences for one solution or another will be
reflected accurately in how they spend their
money.

Institutions operating in hierarchical mode tend
to favor a contractarian principle that is some-
times called hypothetical consent (Rawls, 1971).
The citizen is assumed to have entered into a
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Table 1
Time, intergenerational responsibility, and discount rates as framed by three institutional strategies. (source: Rayner, 1995)

Hierarchical EgalitarianCompetitive

Long TermTime Perception CompressedShort Term
Intergenerational Responsibility Weak Balanced Strong

Technically CalculatedDiscount Rate Zero or NegativeDiverse High

contract with the decision-making institution
whereby he or she may be deemed to assent to
decisions made through rational procedures of that
institution, even though he or she may not like the
particular outcome. For example, we pay income
tax because we accept the legitimacy of the govern-
ment’s claim on our money rather than because we
agree with the amount that it charges us. Within
hierarchies, appeals to procedural fairness in ob-
taining consent are likely to be compared to the
constitutional procedures for decision making.

Explicit consent is the only legitimate form of
consent when institutions adopt the egalitarian
strategy. The use of any surrogate for consent
undermines the basic premise of egalitarianism,
that all are the same and have equal say. This gives
rise to particular difficulties in assigning responsi-
bility to the present generation for the acts of our
forebears as well as for obtaining consent from
future generations.

The allocation of responsibility also has implica-
tions for apportioning liabilities for damages,
which is called for explicitly in the principle of full
cost allocation. Each institutional strategy also
tends to involve distinctive principles for appor-
tioning costs; institutions operating in the egalitar-
ian mode generally advocate strict liability in an
effort to assure that firms and bureaucracies com-
ply with environmental regulations or treaties.
Hierarchical institutional strategies generally entail
deep-pocket approaches that distribute costs to
where they do the least damage to the economy or
social system they are managing, while institutions
in competitive mode seek to redistribute liabilities
by passing on costs to consumers or through
insurance mechanisms.

Divergent ideas about the appropriate way a
system of governance should obtain consent from
the governed and the apportionment of liabilities

obviously affect the ability of policy makers to
implement measures designed to implement the
responsibility principle, ensure the sustainability of
marine ecosystems and the services that those
ecosystems provide.

Whatever principle of allocation is used, some
costs inevitably will be allocated to future genera-
tions, which raises issues for interpretation not just
of the principle of full-cost allocation, but also for
the participation principle, which requires that
‘‘All stakeholders should be engaged in the formu-
lation and implementation of decisions concerning
environmental resources’’.

Intergenerational equity can usefully be viewed
as the challenge of coordination across genera-
tions. Different ideas about time and expectations
of the future engendered by each kind of institu-
tional strategy seems to be a critical factor in the
evaluation of the costs and benefits of policies
designed to protect marine ecosystems and re-
sources. Table 1 summarizes the effects of each
kind of institutional strategy on expectations of the
future, responsibility to future generations, and
determination of the discount rate.

When institutions are pursuing competitive
strategies, expectations of the future are likely to be
strongly focused on deadlines (Rayner, 1982).
Competitive success depends largely on timing;
planning for shifting market tastes, clinching deals
at the right price, meeting delivery deadlines, or
knowing when to develop ocean front real estate.
The emphasis is on short-term expectations and
immediate returns on activities and investments.
Long-term planning is a feature of hierarchical
strategies which, in principle, assume institutional
immortality. The pressures of keeping ahead in
competition don’t leave much time for long-term
considerations. Hence, institutions operating in a
competitive mode may pay little heed to intertem-
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poral responsibility. They tend to assume that
future generations will be adaptive and innovative
in dealing with the legacy of today’s technology,
just as our generation has had to be in response to
the legacy of the industrial era. So far as consent
is concerned, it is assumed that future generations
will make decisions based on their own current
market conditions and will therefore accept the
decisions of their predecessors as legitimate. The
emergence of future liabilities can be left to market
forces and will, in fact, provide the stimulus for
future enterprise. There is likely to be little concern
for preserving marine diversity except insofar as it
provides opportunities for exotic travel or compet-
itive display (e.g. of photographs showing individ-
uals with rare species or in hard-to-reach
destinations, such as the Galapagos Islands). In
competitive institutional settings, different dis-
count rates will be applied simultaneously for
different goods or at different times for the same
good. The discount rates also tend to be high.

The high discount rates and low levels of in-
tertemporal responsibility typical of competitive
institutional strategies settings combine to focus the
attention of decision makers on current costs and
to defer other costs into the future where they may
be capable of being dispersed more widely through-
out society. Hence there is a strong incentive in
competitive situations to postpone policy responses
to the threats of pollution or over fishing, even at
the same time as urging public expenditure on sea
defenses to protect existing private property invest-
ments from imminent danger.

When institutions operate hierarchically, history
is strongly differentiated. Anniversaries of great
events in the past are celebrated collectively and
provide models for discriminating epochs of the
future. Clear recognition of generations, which are
the basis for establishing seniority in the present,
also engender clear expectations of an ordered
future. The regimes of distinguished leaders
(whether kings or company directors) also con-
tribute to an ordered expectation of the future.
Intergenerational responsibility therefore tends to
be strong but balanced by the needs of the present.
It is also likely to be safeguarded by the assumed
longevity of hierarchical institutions. Consent is
based on the assumption that future generations

will recognize the legitimacy of present institutions.
The apparent discount rate, therefore, tends to be
lower than in competitive situations. Furthermore,
hierarchy is the most likely of the three institutional
strategies to be concerned with bureaucratic deter-
mination of a standardized rate that can be applied
across the board.

The technocratic approach to discounting and
the overriding concern for system maintenance in
hierarchical situations leads towards a ‘‘no regrets’’
strategy of implementing environmental policies
that make sense for other reasons while attempting
to improve understanding of the extent of present
and future costs, and when they might arise.

When institutions adopt egalitarian strategies,
history tends to be viewed as epochal but, because
of the problems of resolving disputes in institutions
that are reluctant to recognize dispute resolution by
claims to seniority, competitive leadership, or es-
tablished procedures, consistently egalitarian insti-
tutions are prone to frequent schism (Rayner,
1986). Hence, egalitarianism’s crusading mission
may lead to a sense of historical self-importance
that results in the view that the present epoch is a
decisive historical moment. Under these condi-
tions, intergenerational responsibility is very
strong, but trust in formal institutions is weak. If
consent cannot be obtained from future genera-
tions and our descendants cannot force long-dead
decision makers to pay for their errors, then we
have no right to accept risks on behalf of those
descendants. Under these conditions the apparent
discount rate used for environmental and intergen-
erational calculations are very close to zero, possi-
bly even negative.

The low discount rates favored by egalitarian-
ism, combined with high levels of intertemporal
responsibility and the impossibility of obtaining
explicit consent from future generations, focus
decision makers’ concern on potentially high, pos-
sibly catastrophic future costs. This provides a
powerful incentive to take action now, which
places the burden on the parties actually responsi-
ble for the current actions which may impact
future generations. Hence, the egalitarian perspec-
tive leads to emphasis on rapid implementation of
policies designed to protect the oceans and coastal
zones, especially where poor or minority popula-
tions are at risk. The scale matching principle as
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articulated by Costanza et al. (1998) seems to
focus on spatial scale, however, its requirements
to focus management efforts at the appropriate
scale are equally valid on the temporal dimension.

The participation and scale matching principles
in the Lisbon declaration highlight the fact that
the problem of ocean and coastal zone gover-
nance is exacerbated by the concentration of pop-
ulation, the myriad activities of that population,
and the impossibility (even undesirability) of re-
stricting the access of that population to the re-
source. Despite the intense ideological battles
fought between advocates of market mechanisms
and those who would like to see more direct
controls over what goes into or is drawn out of
the oceans, both sets of institutional arrangements
seem to be necessary, but even together they are
not sufficient for the governance of coastal zones
and oceans. Fortunately, a third set of institu-
tional arrangements is available that may be of
particular relevance to changing the behavior of
large numbers of agents whose individual contri-
butions to the environmentally unsustainable ex-
ploitation of coastal and ocean resources are not
easily reached by the policy levers of regulation or
price mechanisms. These arrangements are those
of civil society, recognized by Adam Smith, but
ignored by most of those who now invoke his
name, as one of the three essential components of
a system of governance. Smith was not only the
founding father of market theory, but was Chief
Tax Collector for Scotland and a Professor of
Moral Philosophy (author of The Theory of
Moral Sentiment). Close scrutiny of his writings
suggests that his vision of what I now call ‘‘sus-
tainable governance’’ depended on the appropri-
ate balance among the market, the state, and civil
society.

Civil society is a component of complex civi-
lizations that is quite distinct from governments
and markets. It consists of multiple overlapping
voluntary organizations by which communities
provide diverse services for themselves. Such or-
ganizations may range in size from a few individu-
als to mass-membership organizations; there may
be almost limitless diversity among the services
provided by each organization. Choirs, sports
clubs, cultural associations, religious charities,

parent-teacher associations, environmental
groups, carnival associations, and voluntary
nongovernmental organizations (NGOs) all con-
tribute to the existence of civil society. Although
governments and profit making firms are not con-
sidered part of civil society, competitive and hi-
erarchical institutional strategies are often well
represented in the microcosm.

Furthermore, a flourishing civil society is in-
creasingly recognized, not as the result of success-
ful government and efficient markets, but as a
prerequisite for both. This assertion is consistent
with a large literature, including the suggestion by
Esman and Uphoff (1984) more than a decade
ago that a vigorous network of participatory
membership organizations is essential to overcom-
ing mass poverty in the less industrialized world.
It is demonstrated by Putnam (1993) in a detailed
empirical examination of the positive relationship
between a rich and diverse civil life in Northern
Italy, and the economic and governmental success
of the northern provinces. And it is consistent
with Fukuyama (1996) in a more recent argument
that civil plurality is essential to a well-function-
ing democracy.

Fukuyama, Putnam, and others ascribe the effi-
cacy of social capital—defined as a rich, overlap-
ping pluralistic civil life—to its role in creating
societal trust. It is certainly true that it is harder
to dehumanize your political opponents or eco-
nomic rivals if you play cricket with them on
Sunday, go to mosque with them on Friday, and
attend a charity fundraiser with them on Wednes-
day. It is also true that you are more likely to
behave in morally prescribed ways if you have
confidence that others will stick to the rules.

But part of the story is missing here, hidden
under the labels of ‘‘civic community’’ and
‘‘trust’’. Civic community and trust have different
faces in different societies. Face-to-face communi-
ties are not necessarily ‘‘high-trust’’ societies; indi-
viduals in egalitarian groups, in which everyone
has an equal claim to the truth, tend to trust
themselves as much if not more than they trust
others. Furthermore, a truly robust civil society
has the capacity to function even where trust is
tenuous. So, without detracting from the impor-
tance of trust, it seems that Putnam and
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Fukuyama are missing an important part of the
story.

The importance of civic pluralism and the asso-
ciated trust networks may be that they imbue
society with an enhanced capability for complex
strategy switching. That is, society will be able to
draw on its plural viewpoints to respond to new
situations in new ways. Sustainability in its
essence cannot be the pastoral fantasy of limiting
development only to those things we can do over
and over forever and ever. It must be built on the
ability of institutions and communities at local,
regional, and global levels to switch from a strat-
egy that is not working, or will not work for
much longer, to one that will work, at least for
now. Sustainable governance of ocean and coastal
resources are a prime example of this need to
develop the capacity for strategy switching.

As envisaged here, the term ‘‘complex strategy
switching’’ includes no fewer than the three strate-
gies we have already discussed for managing soci-
ety and, by extension, managing natural
resources. Competitive, hierarchical, and egalitar-
ian arrangements represent institutional organiz-
ing principles that provide the minimum requisite
social variety for a self-adaptive socioeconomic
system and the minimum requisite variety for a
resilient and dynamic human society.

4. Conclusion — a map of human values

In the discussion we have summarized a wide
range of social science insights into three very
basic strategies that social institutions use to:
� manage uncertainty associated with the behav-

ior of marine and coastal ecosystems,
� shape their epistemological and moral relation-

ship with nature
� develop preferences for distributional equity

related to allocation of resources and rights,
� establish principles of procedural fairness for

resource management decision making,
� establish principles for intergenerational equity.
These summaries provide us with a basic two-di-
mensional map of the diversity of human values
that justify widely differing resource management
strategies that will be brought to bear in public

debates about the implementation of the Lisbon
principles. The triangle is equivalent to the territo-
rial borders of a conventional geographical map.
Using the same outline, separate maps can be
drawn for each element of management, just as
atlases contain maps of precipitation, vegetation,
population, and other variables of interest that
are superimposed on the land surface. Often sev-
eral maps can be overlaid to give a composite
picture as I have done for the map of human
values in Fig. 4. This analogy with geographical
maps is helpful precisely because such maps al-
ways tie the variable of interest to a particular
location having specific geological characteristics
that support the variable. In other words, precipi-
tation, vegetation, population, etc, are not free-
floating, but tied to specific places on the land
surface. Similarly, this map of human values is
not just a free floating suite of management op-
tions. It locates packages of values and ethical
priorities in specific places in the social landscape;
that is within institutions exhibiting various mix-
tures of market, hierarchical, or egalitarian soli-
darity that combine in myriad ways to form
institutions of governance at levels ranging from
village households to the United Nations.

The analogy with geographical maps is also
useful in that maps can be drawn at different
scales. Similarly, the map of human values can be
drawn at a variety of scales, consistent with the
scale matching principle. The family, the work-
place, and the community all depend on the cre-
ation of orderly relationships among individuals.
The corporation, the nation state, or the global
community of nations are examples of relation-
ships built among larger aggregations of people
bound to each other in various ways. Ultimately,
the issue of coastal zone and ocean governance is
a challenge to create and maintain socioeconomic
relationships at all of these levels. The two-dimen-
sional map provides us with a richer analytic
framework than the unidimensional assumption
of the rational-actor (see Jaeger et al., 1998) that
is usually employed for risk analysis and for
understanding and intervening in disputes around
the formation of maritime treaties, the implemen-
tation of national policies for managing coastal
zones and territorial waters, the fair transfer of
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technologies, and the modification of behavior at
the micro level of communities, firms, and families
that have a direct or indirect relationship to the
sea.

Another feature of geographical maps drawn to
scale is that they enable a navigator to locate his
or her position in relation to other locations and
to measure how close or far that is from various
objectives. Although I do not have space in this
discussion to go in to details, systems of mathe-
matical measurement of market, hierarchical, and
egalitarian solidarities already exist at the level of
communities and organizations (Gross and
Rayner, 1985) and of families (Dake and Thomp-
son, 1993). Similar measurement schemes could
easily be adapted for measuring solidarities

among larger units such as nation states. For
example, fisheries negotiators might use the map
of values to locate their own position, to select the
direction in which they want to move in any
dimension, and to measure, on multiple criteria,
the distance between their own positions and the
goals of other participants in a negotiation
process.

At the very least, use of the map could lead to
technical improvements in the application of
benefit–cost frameworks to marine resource man-
agement. For example, the map of human values
rests on the processes of creating and maintaining
institutional arrangements in both space and time.
Hence it provides a theoretical basis for develop-
ing predictive models of institutional differences

Fig. 4. A two-dimensional map of institutional discourse and human values (source: adapted from Rayner, 1995).
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in principles of intergenerational obligation and
social discount rates, which are key to the success
of welfare economics, but into which welfare eco-
nomics itself provides no insight.

We are now able to refine the observation at
the beginning of this paper that, while there is
good consensus among welfare economists on
Pareto optimality as the best efficiency criterion,
‘‘there is no consensus on a’best’ equity principle’’
(Rose, 1990:927). The two-dimensional map sug-
gests that we probably should not even attempt to
find a ‘‘best’’ equity principle for coastal zone and
ocean governance, but should focus instead on
achieving practical agreement about joint action
among parties upholding quite different, even in-
commensurable principles of equity. To design
win-win solutions in negotiations at any level, we
need to be able to recognize what counts as a win
to the parties involved. Winning consists of more
than just the bottom line from a single transac-
tion. In other words, an ecological economics that
is sensitive to institutional variation would abjure
the technocratic goal of providing high-level gov-
ernmental decision makers with the best possible
prescription for fairness towards the more modest
goal of providing a wide variety of civil partici-
pants in decision making with the best tools for
essentially political negotiation among competing
prescriptions. The map of human values may
provide the basis for developing a systematic tool
for exploring multiple dimensions of fairness in
the search for feasible policies for sustainable
governance of coastal zones and oceans in the era
of transnational civil society.
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